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1.0 INTRODUCTION

The Chemical Waste Landfill (CWL) at Sandia National Laboratories/New Mexico (SNL/NM) is a
remediated interim status landfill that has undergone closure in accordance with Title 20,
Chapter 4, Part 1 of the New Mexico Administrative Code (NMAC) (20.4.1.600 NMAC),
incorporating Title 40, Code of Federal Regulations (CFR), Part 265, (40 CFR 265) Subpart G
and the CWL Final Closure Plan (Closure Plan) (SNL/NM December 1992 and subsequent
revisions). The CWL Post-Closure Care Permit (PCCP) (NMED October 2009) became
effective June 2, 2011 (Kieling June 2011) and addresses applicable 40 CFR Part 264
groundwater monitoring, corrective action, and post-closure requirements.

1.1 Purpose and Scope

The purpose of this first Annual CWL Post-Closure Care Report is to document monitoring,
inspection, maintenance, and repair activities conducted during Calendar Year (CY) 2011 as
defined in Attachment 1 of the CWL PCCP (NMED, October 2009). Because the CWL PCCP
became effective in June 2011, this first annual report documents Permit activities conducted
from June through December 2011 and fulfills the CWL PCCP requirement for annual reporting
to the New Mexico Environment Department (NMED).

The CWL PCCP requires monitoring and inspection activities that must be documented and
reported for each CY. Monitoring activities include semi-annual groundwater monitoring for
specific volatile organic compounds (VOCs) and metals, and annual vadose zone soil-gas
monitoring for specific VOCs. Inspection activities are required for the following components:
final cover (vegetation and surface); storm-water diversion structures; monitoring networks and
sampling equipment (groundwater and soil-gas); and security fence, locks, gates, sighage, and
survey monuments. The CWL final cover is a vegetative at-grade soil cover, or
evapotranspirative (ET) cover.

The scope of this report includes summarized documentation of all monitoring and inspection
activities for CY 2011. This report documents implementation of the CWL PCCP and the first,
partial CY activities (June through December, 2011) as described in a communication from
SNL/NM to the NMED (J. Cochran to W. Moats, June 8, 2011). Monitoring and inspections
performed during this initial six-month time period were:

e One semi-annual groundwater monitoring event (July- August 2011).

e One semi-annual inspection of the groundwater monitoring network and sampling
equipment.

e One quarterly inspection of final cover vegetation (i.e., biology inspection of the
final cover) [note: two biology inspections were planned, but the final cover met
“successful revegetation criteria” so only one inspection was required].

e Two quarterly inspections of the final cover surface (i.e., physical features

excluding vegetation covered in the biology inspection), storm-water diversion
structures, fence, locks, gates, signs, and survey monuments.

1-1
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No soil-gas monitoring was performed, but the soil-gas monitoring network was inspected in
preparation for CY 2012 monitoring activities.

This CY 2011 report is organized as follows:

Chapter 2.0 provides a description of the final cover system, compliance
monitoring system (groundwater and soil-gas), storm-water diversion structures,
and security fence (fence, locks, gate, signage, and survey monuments).

Chapter 3.0 presents monitoring and inspection, maintenance, and repair
requirements.

Chapter 4.0 presents groundwater monitoring activities and results.

Chapter 5.0 presents soil-gas monitoring activities and results (there were no 2011
activities).

Chapter 6.0 presents inspection, maintenance, and repair activities and results.
Chapter 7.0 summarizes regulatory activities.

Chapter 8.0 presents a general summary and conclusions for the 2011 reporting
period.

Chapter 9.0 lists the references cited in this report.

Annexes are provided that include CY 2011 supporting information as follows:

Annex A —Groundwater Monitoring Field Forms
Annex B — Data Validation Reports and Contract Verification Review Forms
Annex C —Post-Closure Inspection Forms/Checklists

Annex D —Chemical Waste Landfill Final Cover Biology Report
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2.0 CHEMICAL WASTE LANDFILL POST-CLOSURE CARE CONDITIONS

The CWL is a 1.9-acre remediated interim status landfill located in the southeastern corner of
SNL/NM Technical Area Il (Figures 2-1 and 2-2) undergoing post-closure care in accordance
with the CWL PCCP (NMED October 2009). From 1962 until 1981, the CWL was used for the
disposal of chemical and solid waste generated by SNL/NM research activities. Additionally, a
small amount of radioactive waste was disposed of during the operational years. Disposal of
liquid waste in unlined pits and trenches ended in 1981, and after 1982 all liquid waste disposal
was terminated. From 1982 through 1985, only solid waste was disposed of at the CWL, and
after 1985 all waste disposal ended. The CWL was also used as a hazardous waste drum-
storage facility from 1981 to 1989. A summary of the CWL disposal history is presented in the
Closure Plan (SNL/NM December 1992) along with a waste inventory based upon available
disposal records and information.

The CWL was excavated from September 1998 through February 2002 as part of the Landfill
Excavation (LE) Voluntary Corrective Measure (VCM). Soil-vapor extraction was also
conducted as a VCM from 1997 through 1998 prior to landfill excavation to reduce the
concentrations of VOC soil vapor in the vadose zone, control the VOC soil-gas plume, and to
reduce groundwater trichloroethene (TCE) concentrations below the regulatory standard of 5
micrograms per liter (ug/L). All former disposal areas were excavated during the LE VCM and
groundwater TCE concentrations have been below the regulatory standard since completion of
the Vapor Extraction (VE) VCM in 1998. Approximately 52,000 cubic yards of contaminated soil
and debris were removed during the LE VCM.

Additional information on CWL current conditions can be found in the CWL Final RCRA
(Resource Conservation and Recovery Act) Closure Report for the CWL (SNL/NM, September
2010), the CWL PCCP (NMED, October 2009), and the CWL Corrective Measures Study (CMS)
Report (SNL/NM, December 2004). Detailed information on residual soil contamination at the
CWL can be found in Part 3, Section 3.1 and Table 3-1 of the CWL PCCP (NMED October
2009).

The following sections summarize information on the physical characteristics of the CWL,
including the final cover system, compliance monitoring system, storm-water diversion
structures, and security fence. More detailed information is provided in Attachment 1,
Section 1.3 through 1.6, of the CWL PCCP.

2.1 Final Cover System

The CWL final cover is a centrally crowned “at-grade” ET cover designed to minimize infiltration
of moisture into the former disposal area and to minimize long-term maintenance consistent with
40 CFR 264.111(a). The crown of the cover slopes to the north and south at a 1-percent grade,
and east to west at a 3-percent grade to minimize erosion losses and control run-on/run-off. The
ET cover consists of two discrete layers; a 3-foot-thick native soil layer installed from 4 feet
below ground surface (bgs) to 1 foot bgs, and a topsoil layer (approximately 1.5-feet thick)
installed from 1 foot bgs to the local grade. The topsoil layer was revegetated with native plants

2-1
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according to the specifications contained in the Remedial Action Proposal, Annex |, CMS Report
(SNL/NM December 2004). Figure 2-3 shows a conceptual schematic profile of the ET cover
and Figure 2-4 shows the central crown and surface drainage patterns.

2.2 Compliance Monitoring System

The compliance monitoring system includes a groundwater monitoring network and a soil-gas-
monitoring well network, which are described in the following sections.

221 Groundwater Monitoring Network

Groundwater monitoring is performed to ensure the protection of groundwater during the
compliance and post-closure care periods. The CWL groundwater monitoring network consists
of four NMED-approved monitoring wells that monitor the uppermost part of the regional aquifer
in accordance with the requirements of 40 CFR 264.99. The four wells are described below and
their locations are shown in Figure 2-4.

e One hydraulically upgradient background well - CWL-BWS5, and

e Three hydraulically downgradient compliance wells — CWL-MW9, CWL-MW10,
and CWL-MWL11.

Well-completion diagrams for all of the groundwater monitoring wells are provided in
Attachment 2 of the CWL PCCP (NMED October 2009).

22.2 Soil-Gas Monitoring Network

The post-closure care soil-gas monitoring network is an early detection system designed for the
protection of groundwater. The five multiport wells, shown in Figure 2-4, are designed to
monitor the vadose zone at various depths beneath the CWL in the area most contaminated by
past disposal of organic liquid waste. The wells and their depth-specific sampling ports are as
follows:

D1 — Sampling Ports at 100, 160, 240, 350, and 470 feet bgs (5 ports)
D2 — Sampling Ports at 120, 240, 350, 440, and 470 feet bgs (5 ports)
D3 — Sampling Ports at 120, 170, 350, 440, and 480 feet bgs (5 ports)
U1l — Sampling Ports at 40, 80, and 120 feet bgs (3 ports)
U12 — Sampling Ports at 36, 76, and 136 feet bgs (3 ports)

Well-completion diagrams for all of the soil-gas monitoring wells are provided in Attachment 3 of
the CWL PCCP (NMED October 2009).

2-4



Sandia National Laboratories Caendar Year 2011
CWL Annua Post-Closure Care Report

r —r — Footprint of Former CWL
‘ N i North ﬁrea | Central NDA | Southwest Area | Drainage § ’

' | Swale

" WM aﬁwwwu o ﬁM&*aé*

',_. \ ! 43 _I '|I
Bliin /4 165N g Arasrh o

i shidad %MMM

o —30)

Schematic North-South Profile -y
along the Western Edge of the CWL ™
Not to Scale E
"- LTS S et Il
& L LS. e . ﬁ"?.g a-r:-f.:.'.g' I

840857 01100000 A8

Figure 2-3
Schematic Profile of the Chemical Waste Landfill Evapotranspirative Cover



Sandia National Laboratories
CWL Annual Post-Closure Care Report

Calendar Year 2011

Mapid=120052 01/26/12 SNLEGIS ORG.4142 DHelfrich dh120052.aml
414000 414500 gT5000
=LE ' o

1 ' ’
7=~ — I
. | 0 D 0
Vo LR LS 1L
8 ' AtGrade A 0 2
§ | [: Evapo‘t'ral:n'pir_atiua_ T | Approxg??cLBBExtunt | g
- Y Wi :_'-“ 7 il _—TCE Groundwater Plume &
Wore 2 et
\BE e e
Dae I_CWbMV\ﬁO 7 3.(‘:\t\r‘LUIz 5
P 7 A Z / l T
: ._CV\.“L_DZ. Z '
: < e
: — oA e o © CWL-BWS o
| —— = - ewLun : T
= - - ¥ S E /——
B T . s e e L S S N .ﬂ’ ) & i g I S
Subsurface A ] —t—e—t——a—oc—e—= 5
Culvert Sibstiface 1!
Culvert 1
3 T | ] =
b || 8
414000 414500 415000
Legend
= Post-Closure Groundwater Manitoring Well
b Post-Closure Soil Gas Monitoring Well
Approximate location of surface water ¢ Y -
- drainage feature. Arrows inidicate Scaloin Feat
flow direction o 5 @
==  Tech. Area lll Fence : S
Paved and unpaved Road
Perimeter Security Fence
Building / Structure
Contour Intervals (approximats) for the
————  Cover A nd Immediate Vicinit
l_ Fo BF éa‘:,: Foot o J IRl vienIty Sandia National Laboratories, New Mexico
ek priny | Environmental Geographic Information System

Figure 2-4
Chemical Waste Landfill Surface Drainage Patterns and Monitoring Networks



Sandia National Laboratories Calendar Year 2011
CWL Annual Post-Closure Care Report

2.3 Storm-Water Diversion Structures

The function of the storm-water diversion features associated with the CWL is to minimize soil
erosion caused by storm-water run-on and run-off and to reduce the amount of water that could
potentially percolate into the former disposal area. Drainage features designed to control
surface-water run-on and run-off are shown in Figure 2-4 and include: ET cover surface
topography/slopes that direct water away from and off the ET cover surface; roadside ditches;
boundary swales; and two ditch drainage culverts at the southeastern and southwestern corners
of the CWL that divert surface-water from the road ditch away from the CWL. The slight
northeast and southeast inflection of the surface topography to the east of the ET cover
prevents significant run-on by directing the upgradient surface water toward the northern and
southern boundary swales. Precipitation that falls directly on the ET cover is diverted toward
the boundary swales that intersect at the northwestern and southwestern corners of the site; its
impact is minimized by the native vegetation, the central crown, and gently sloping topography
(approximately 3-percent grade from east to west) of the ET cover surface.

2.4 Security Fence

The perimeter security fence location is shown in Figure 2-4. It is a four-strand, barbed-wire
fence with two main gates. The gates remain locked except when inspections, maintenance,
and monitoring activities are occurring, and only authorized personnel control the keys to the
locks. Warning signs are posted on all sides of the CWL fence at 100-foot intervals, at the main
gate, and at the emergency exit.
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3.0 MONITORING AND INSPECTION REQUIREMENTS

Monitoring and inspection, maintenance, and repair requirements are defined in Attachment 1 of
the CWL PCCP (NMED October 2009) and briefly summarized in this Chapter. Monitoring
requirements include groundwater and soil-gas monitoring, which generate empirical data that
are evaluated to assess site conditions over the compliance and post-closure care periods.
Inspection requirements apply to the final cover, storm-water diversion structures, compliance
monitoring system, and security fence. Emergency equipment required by the CWL
Contingency Plan (CWL PCCP Attachment 6) is also subject to routine inspections.
Maintenance and/or repairs are performed based upon the inspections. Inspection,
maintenance, and repair are performed to ensure the adequate performance of the ET cover,
monitoring networks, and surface features throughout the post-closure care period.

Monitoring and inspection activities began in late July after completion of CWL PCCP
implementation activities, including personnel training and qualification checks/verification in
accordance with CWL PCCP Attachment 5. Results of CY 2011 monitoring and inspection
activities are presented in Chapters 4.0 and 6.0, respectively. The following sections provide
information specific to the requirements for each type of monitoring under the PCCP.

3.1 Monitoring Requirements

The frequency, parameters/constituents of concern, and methods for groundwater and soil-gas
monitoring are summarized in Table 3-1. The groundwater and soil-gas monitoring networks
are described in Section 2.2.1 and 2.2.2 respectively. The groundwater and soil-gas monitoring
requirements are detailed in Attachment 1, Section 1.8, of the CWL PCCP. Sampling and
analysis plans (SAPs) in CWL PCCP Attachments 2 and 3, respectively, describe the
procedures, methods, and analytical protocols for collecting and analyzing groundwater and
soil-gas samples.

Table 3-1
Chemical Waste Landfill Groundwater and
Soil-Gas Monitoring Frequency, Parameters, and Methods

Monitoring Monitoring Monitoring Parameters/ Monitoring
System Frequency Constituents of Concern Method
Groundwater | Semi-Annually® TCE by EPA Method 8260° and | Sampling and Analysis per
Cr anbd Ni by EPA Methods CWL PCCP Attachment 2
6020
Soil Gas Annually Compendium Method TO-14 Sampling and Analysis per
VOCs* CWL PCCP Attachment 3

4Semi-Annually: An enhanced list of constituents must be analyzed on an annual basis (see
Attachment 1, Section 1.8.1.1, of the CWL PCCP).

EPA November 1986.

°EPA January 1999.

EPA  =U.S. Environmental Protection Agency.

TO-14 = EPA Method TO-14.
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For groundwater monitoring, one semi-annual sampling event must include analysis of all
environmental samples for TCE, chromium, and nickel. For the other semi-annual event,
analysis of all environmental samples for an enhanced list of constituents comprised of 1,1,2-
trichloroehane (Freon 113), tetrachlorethene (PCE), 1,1-dichloroethene (1,1-DCE), chloroform,
and trichlorofluoromethane (Freon 11), in addition to TCE, chromium, and nickel, is required.
Groundwater surface elevation must be measured each time groundwater is sampled and the
groundwater flow rate, hydraulic gradient, and flow direction must be determined at least
annually.

Soil-gas monitoring must be performed annually in accordance with the Soil-Gas SAP (CWL
PCCP Attachment 3) using U.S. Environmental Protection Agency (EPA) Compendium Method
TO-14 (EPA January 1999) to ensure the collection of data in a manner consistent with historic
soil-gas monitoring. Consistency in sampling and analysis is hecessary so that results can be
evaluated over time to determine changes/trends in soil-gas concentrations.

3.2 Inspection, Maintenance, and Repair Requirements

Inspection, requirements for the final cover system, storm-water diversion structures,
compliance monitoring system, security fence, and emergency equipment are briefly
summarized in this section and detailed in Attachment 1, Section 1.9, of the CWL PCCP. All
inspections were performed by personnel who meet the qualification and training requirements
of CWL PCCP Attachment 5. The schedule for implementing inspections and prescribed
maintenance and/or repairs is provided in CWL PCCP Attachment 1, Section 1.10, Table 1-6.
Maintenance and/or repairs are performed as needed based upon the inspections.

3.2.1 Final Cover System Inspection/Maintenance/Repair Requirements

Inspection of the final cover includes vegetation inspection and monitoring by the staff biologist
and cover inspection by a field technician.

3211 Vegetation Inspection and Monitoring

Achieving a sustainable native plant community on the final cover is an important component of
overall ET cover performance. Vegetation minimizes erosion by stabilizing the ET cover surface
and by moving soil moisture from the ET cover to the atmosphere through transpiration.

Cover vegetation monitoring will be accomplished in a two-phase approach. The first phase
concentrates on establishing the vegetation on the ET cover from seed to a mature plant
community such that successful revegetation criteria (defined in Attachment 1, Section 1.9, of
the CWL PCCP) are met. These criteria are provided below.

e Total percent foliar coverage equals 20 percent (i.e., 20 percent of the land surface
is covered with living plants versus 80 percent bare surface area;

e Of the 20 percent total foliar coverage, 50 percent or greater comprises native
perennial species, and 50 percent or less comprises annual species; and
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e No contiguous bare spots greater than 200 square feet (approximately 14 by 14
feet) are present.

During this first phase of vegetation inspection and monitoring a staff biologist must inspect and
document the inventory of the main flora populating the cover on a quarterly basis. These
inspections will be documented on the Biology Inspection Form/Checklist (CWL PCCP
Attachment 4) and include inspecting the cover for contiguous areas lacking vegetation in
excess of 200 square feet, signs of animal intrusion, and deep-rooted plants. Any repairs
required by the inspection to address vegetation parameters not meeting CWL PCCP
specifications will be performed as described in Section 3.2.1.3. At the end of each CY, the
staff biologist must compile the results of the quarterly inspections, summarize local climate
trends, and present recommendations in a summary report that will be included in the annual
CWL post-closure care report submitted to the NMED.

Once successful revegetation criteria are met, the second phase of cover vegetation inspection
and monitoring begins. During this phase the staff biologist inspection frequency changes to
annual. The biology inspection will occur near the end of the growing season (August-
September) to most accurately determine the coverage of living plants. As with the first phase,
the inspection will be documented on the Biology Inspection Form/Checklist (CWL PCCP
Attachment 4), include inspection results for the same parameters as the first phase of
inspection, and be documented in a summary report along with a summary of local climate
trends and recommendations.

3212 Cover Inspection Requirements

Cover inspections are required to be performed by a field technician on a quarterly basis to
assess the physical integrity of the ET cover. Settlement of the cover surface in excess of 6
inches, erosion of the cover soil in excess of 6 inches deep, areas of ponding water, animal
intrusion burrows in excess of 4 inches in diameter, contiguous areas lacking vegetation in
excess of 200 square feet, and any other conditions that may impact the cover integrity must be
documented on the Post-Closure Inspection Form/Inspection Checklist (CWL PCCP Attachment
4). During the first phase of quarterly cover vegetation monitoring described in Section 3.2.1.1,
documentation of animal intrusion burrows in excess of 4 inches in diameter and contiguous
areas lacking vegetation in excess of 200 square feet are recorded on the Biology Inspection
Form/Checklist. During the second phase of annual cover vegetation monitoring, these
inspection parameters must be noted by the field technician on the Post-Closure Inspection
Form/Checkilist.

3213 Cover Repairs

Cover damage exceeding CWL PCCP specifications is required to be repaired within 60 days to
a condition that meets or exceeds the original design. However, repairs to fix inadequate cover
vegetation may be delayed until the appropriate growing season if approved by NMED in
advance, and if measures are taken as needed to prevent excessive erosion of the ET cover
during the delay period. Repairs to the cover shall be done using materials consistent with the
cover installation specifications, according to soil classification and gradation specifications in
the Remedial Action Proposal (SNL/NM December 2004).
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3.2.2 Storm-Water Diversion Structure Inspection Requirements

Inspection of the storm-water diversion structures is required on a quarterly basis to verify
structural integrity and to ensure adequate performance. This inspection will be performed at the
same time as the cover inspection. Erosion of the channels or sidewalls in excess of 6 inches
deep, accumulations of silt greater than 6 inches deep, or debris that block more than one-third
of the channel width must be documented on the Post-Closure Inspection Form/Inspection
Checklist. Repairs, if needed, will be completed within 60 days.

3.2.3 Monitoring Well Network Inspection Requirements

Inspection of monitoring wells and sampling equipment is required at the same frequency as the
associated monitoring, and will be performed concurrently with all groundwater and soil-gas
monitoring events. Inspections will address the condition of the components including
protective casings and bollards, wellhead covers/caps/locks, soil-gas sampling ports, well
identification markings, and passive venting BaroBalls™ or equivalent devices. Sampling
pumps and sample tubing are inspected during each sampling event (pumps are not dedicated
to the wells). Pump replacement and maintenance/repair, and tubing replacement are
performed on an as-needed basis based upon pump and tubing performance, inspections, and
review of analytical sampling results. Excessive accumulations of wind-blown plants and debris
that would interfere with any of the groundwater or soil-gas monitoring network components will
also be addressed and removed during these inspections, as necessary.

3.24 Security Fence Inspection Requirements

Inspection of the fence, gates, locks, and warning signs at the CWL is required on a quarterly
basis and will be performed at the same time as the cover inspection. The condition of the
fence, including fence wires, posts, gates, gate locks, and warning signs, will be inspected
and documented on the Post-Closure Inspection Form/Inspection Checklist. Excessive
accumulations of wind-blown plants and debris on the fence that would obscure warning signs
or block access to the CWL will be addressed during the inspection and removed within 60
days. Local survey monuments must also to be inspected and excess soil and/or vegetation
covering these features will be removed within 60 days.

3.25 Emergency Equipment Inspection Requirements

Inspection of emergency equipment is required to be performed on a quarterly basis.
Emergency equipment is maintained at the nearby Corrective Action Management Unit (CAMU)
for use at the CWL, if necessary. A list of emergency equipment and its location is provided in
CWL PCCP Attachment 6, Table 6-4.
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4.0 GROUNDWATER MONITORING RESULTS

This chapter presents groundwater monitoring activities (i.e., sampling and analysis), analytical
results, and data evaluation for CY 2011 in accordance with CWL PCCP Attachment 1,
Sections 1.8 and 1.12, and Attachment 2. Groundwater sampling field activities are described
in Section 4.1, analytical laboratory results and a discussion of data quality are presented

in Section 4.2, data evaluation requirements and results are presented in Section 4.3, and
hydrogeologic information on the regional aquifer is presented in Section 4.4. A summary of
groundwater monitoring activities and results is provided in Section 8.1.

4.1 Groundwater Sampling Field Activities

This section describes groundwater monitoring activities conducted at the CWL in conformance
with the CWL Groundwater SAP, Permit Attachment 2 of the CWL PCCP (NMED October
2009) that describes the procedures, methods, and analytical protocols for collecting and
analyzing groundwater samples. The data quality objective (DQO) for groundwater monitoring
is to collect accurate and defensible data of high quality to assess the concentrations of
hazardous constituents in the groundwater in the uppermost aquifer underlying the CWL. Field
forms and documentation that address safety, sampling equipment check/calibration,
decontamination, and field measurements are provided in Annex A of this report and filed in the
SNL/NM Records Center.

One semi-annual groundwater monitoring event was conducted from July 27 to August 2, 2011.
Groundwater samples were collected from monitoring wells CWL-BW5, CWL-MW9, CWL-
MW10, and CWL-MW11 and analyzed for TCE, chromium, and nickel. A duplicate sample was
collected from CWL-MW10 and analyzed for the three parameters. The NMED U.S.
Department of Energy Oversight Bureau was on-site and received split samples for all analyses
at each monitoring well. The Oversight Bureau split sampling results are presented in a
separate report and are not included in this report.

Because the CWL PCCP became effective in June 2011, only one semi-annual groundwater
monitoring event was conducted in CY 2011. CY 2012 will be the first full year of monitoring
under the CWL PCCP and will include two semi-annual groundwater monitoring events. The
first groundwater monitoring event for CY 2012 will include analyses for the enhanced list of
constituents comprised of 1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113), tetrachloroethene
(PCE), 1,1-dichloroethene (1,1-DCE), chloroform, and trichlorofluoromethane (Freon 11), in
addition to TCE, chromium, and nickel.

41.1 Well Purging

Purging removes stagnant water from the well so that a representative groundwater sample can
be obtained. In accordance with the CWL Groundwater SAP, the minimum purge requirement
for a portable piston pump is one borehole volume (a borehole volume is the volume of all static
water in the well plus the volume of water in the adjacent filter packs). Purging continued until
four stable field measurements for temperature, specific conductance (SC), potential of
hydrogen (pH), and turbidity were obtained in monitoring wells that did not purge dry. As
specified in PCCP Attachment 2, Section 2.12, groundwater stability is considered acceptable
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when measurements are less than five nephelometric turbidity units (NTU) for turbidity, pH is
within 0.1 units, temperature is within 1.0 degree Celsius, and SC is within five percent as
micromhos per centimeter. Field measurements for water quality parameters were collected
using a YSI™ Model 620 Water Quality Meter, and a HACH™ Model 2100P portable turbidity
meter. Additional water quality measurements included oxidation-reduction potential (ORP) and
dissolved oxygen (DO).

A portable Bennett Company groundwater sampling system was used to collect groundwater
samples from all wells. Minimum purge requirements were satisfied at all monitoring wells,
except at CWL-MW10. This monitoring well was purged to dryness, allowed to recover, and
then sampled to collect the most representative groundwater sample possible given the low
yield of this well. In an effort to decrease flow rate for wells that purge dry, the existing sampling
system is equipped with a flow meter valve located along the discharge line, and with small
diameter tubing. Monitoring well CWL-MW10 was purged for 261 minutes (4.35 hours) and
slightly more than 23 gallons were purged prior to the well going dry. The average flow rate
during this purge is estimated at 0.088 gallons per minute (equivalent of 0.33 liters per minute).

4.1.2 Field Quality Control

Field quality control (QC) samples were collected as part of the July-August 2011 sampling
event and included an environmental duplicate sample, an equipment blank sample, trip blank
samples, and a field blank sample. The field QC samples were submitted for analysis along
with the groundwater samples. A brief explanation of the field QC samples is provided below.
Analytical results are presented in Section 4.2.2 of this report.

A duplicate environmental sample was collected from CWL-MW 10, and analyzed in order to
estimate the overall reproducibility of the sampling and analytical process. The duplicate
sample was collected immediately after the original environmental sample, in order to reduce
variability caused by time and/or sampling mechanics.

One equipment blank (also referred to as a rinsate blank) sample was collected prior to
sampling CWL-MW10 to verify the equipment decontamination process. This sample was
submitted for all analyses. The sampling pump and tubing bundle used to collect groundwater
samples were decontaminated prior to sampling each monitoring well according to procedures
described in “General Sampling Equipment Decontamination,” SNL/NM field operating
procedure (FOP) FOP 05-03.

Trip blank samples were submitted along with the groundwater samples analyzed for TCE to
assess whether contamination of the samples had occurred during shipment and storage. Trip
blanks are contained in 40-milliliter vials prepared by the analytical laboratory, which
accompany the empty sample containers supplied by the laboratory. TCE trip blanks consist of
laboratory reagent grade water with hydrochloric acid preservative. Trip blanks were brought to
the field and accompanied each sample shipment. A total of five TCE trip blanks were
submitted with the July-August 2011 samples.

4.1.3 Waste Management

Purge and decontamination water generated from sampling activities were placed into 55-gallon
containers and stored at the Environmental Field Office less than 90-day waste accumulation
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area. Approximately 300-gallons of purge water were generated during the July-August 2011
groundwater sampling event. All purge water was managed and disposed of in accordance with
federal, state, and local regulations.

Personal protective equipment and other solid waste generated during July and August 2011
activities were packaged into a 5-gallon plastic bucket and managed as hazardous waste. This
waste was submitted to the SNL/NM Hazardous Waste Management Facility for ultimate
disposal at a permitted off-site facility.

4.2 Laboratory Results

Groundwater samples and field QC samples were submitted to GEL Laboratories for analyses.
Samples were analyzed in accordance with applicable EPA analytical methods. For
comparison, hazardous constituent concentration limits from the CWL PCCP are included in the
analytical results tables. Analytical results that are above the analytical laboratory method
detection limit (MDL) but below the practical quantitation limit (PQL) are qualified as estimated
values and designated with a “J” qualifier. Analytical laboratory reports, including certificates of
analyses, analytical methods, MDLs, PQLSs, dates of analyses, results of QC analyses, and data
validation findings are filed in the SNL/NM Records Center.

4.2.1 Environmental Sample Results

Table 4-1 summarizes TCE results for the July-August 2011 groundwater samples. TCE was
not detected in any CWL groundwater samples above the laboratory MDL, except at
CWL-MW10. TCE was detected in the CWL-MW10 environmental and duplicate environmental
samples at concentrations of 1.47 pg/L and 1.61 pg/L, respectively, which are below the
concentration limit of 5.0 pg/L.

Table 4-2 summarizes chromium and nickel results. Chromium was not detected above the
laboratory MDL in any sample. Nickel was detected in all samples at concentrations ranging
from 0.00347 milligrams per liter (mg/L) in CWL-MW11 to 0.00431 mg/L in the CWL-MW10
environmental sample. Chromium and nickel were not detected above their respective
concentration limits.

Table 4-3 summarizes field water quality measurements collected prior to sampling. Field water
guality measurements include turbidity, pH, temperature, SC, ORP, and DO.
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Table 4-1
Summary of Trichloroethene Results
Chemical Waste Landfill Groundwater Monitoring
Analytical Method SW846-8260B%

July-August 2011
Concentration
Result MDL PQL Limit® Laboratory | Validation

Well ID (ug/L) (ug/L) (ug/L) (ug/L) Qualifier® | Qualifier | Sample No.
CWL-BW5S
27-Jul-11 ND 0.250 1.00 5.00 U - 090964-001
CWL-MW9
28-Jul-11 ND 0.250 1.00 5.00 U - 090968-001
CWL-MW10
01-Augl-11 1.47 0.250 1.00 5.00 -- - 090974-001
CWL-MW10
(Duplicate) 1.61 0.250 1.00 5.00 - - 090975-001
01-Aug-11
CWL-MW11
02-Aug-11 ND 0.250 1.00 5.00 U -- 090979-001

®Analytical Method EPA 9310: U.S. Environmental Protection Agency, 1990 (and updates), “Test

Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" edition.

®Concentration limit from CWL PCCP, Attachment 1, Table 1-2 (NMED October 2009).

‘Laboratory/Validation Qualifier - If cell is blank (--), then all quality control samples met acceptance

criteria with respect to submitted samples. See explanation for “U” laboratory qualifier below.

EPA = U.S. Environmental Protection Agency.

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

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

pg/L = Micrograms per liter.

ND = Not detected (at method detection limit).

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

U = Analyte not present or concentration is below the method detection limit.
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Table 4-2
Summary of Chromium and Nickel Results
Chemical Waste Landfill Groundwater Monitoring
Analytical Method SW846-6020%

July-August 2011
Conc.
Well ID/ Result MDL PQL Limit® | Laboratory | Validation
Sample Date Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® | Qualifier® | Sample No.
CWL-BW5 Chromium ND 0.002 0.010 0.050 U - 090964-013
27-Jul-11 Nickel 0.0039 0.0005 0.002 0.028 -- J+ 090964-013
CWL-MW9 Chromium ND 0.002 0.010 0.050 U -- 090968-013
28-Jul-11 Nickel 0.00408 0.0005 0.002 0.028 -- J+ 090968-013
CWL-MW10 Chromium ND 0.002 0.010 0.050 U -- 090974-013
01-Aug-11 Nickel 0.00431 0.0005 0.002 0.028 -- -- 090974-013
CWL-MW10 Chromium ND 0.002 0.010 0.050 ) -- 090975-013
g?‘_‘ﬁﬂ;"f‘ﬁ) Nickel | 0.00402 | 0.0005 | 0.002 | 0.028 - - 090975-013
CWL-MW11 Chromium ND 0.002 0.010 0.050 U -- 090979-013
02-Aug-11 Nickel 0.00347 0.0005 0.002 0.028 -- -- 090979-013

#Analytical Method EPA 9310: U.S. Environmental Protection Agency, 1990 (and updates), “Test Methods for

Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.

PConcentration limit from CWL PCCP, Attachment 1, Table 1-2 (NMED October 2009).

“Laboratory/Validation Qualifier - If cell is blank (--), then all quality control samples met acceptance criteria with

respect to submitted sample. See explanation for “U” laboratory qualifier below.

EPA = U.S. Environmental Protection Agency.

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

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

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

mg/L = Milligrams per liter.

ND = Not detected (at method detection limit).

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

U = Analyte not present or below the method detection limit.
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Table 4-3
Summary of Field Water Quality Measurements®
Chemical Waste Landfill Groundwater Monitoring
July-August 2011
Well ID/ Temperature SC ORP Turbidity DO DO
Sample Date (°C) (umho/cm) (mV) pH (NTU) (% Sat) (mg/L)

CWL-BWS5
27-3ul-11. 25.72 1221 397.0 6.58 0.35 88.6 7.20
CWL-MW9
28-Jul-11 23.23 1072 -26.3 6.67 0.59 16.1 1.37
CWL-MW10
01-Aug-11 22.90 990 386.2 670 4.18 46.6 3.99
CwL-MW11
02-Aug-11 28.52 1121 392.9 6.71 0.76 64.7 4.99
®Field measurements collected prior to sampling.
°C = Degrees Celsius.
% Sat = Present saturation.
DO = Dissolved oxygen.
mg/L = Milligrams per liter.
pmho/cm = Micromhos per centimeter.
mV = Millivolts.
ORP = Oxidation-reduction potential
NTU = Nephelometric turbidity units.
pH = Potential of hydrogen (negative logarithm of the hydrogen ion concentration).
SC = Specific Conductance
4.2.2 Field Quality Control Sample Results

Tables 4-1 through 4-3 present field duplicate results for samples collected from well
CWL-MW10. Table 4-4 summarizes results of duplicate sample analyses and the calculated
relative percent difference (RPD) values between the environmental and duplicate sample
results. RPD values were only calculated for detected constituents and show good agreement

(i.e., RPD values < 20 for organics and < 35 for metals).

The equipment blank sample was analyzed for all constituents. The five trip blank samples and

one field blank sample were analyzed for TCE only. TCE, chromium, and nickel were not

detected in the equipment blank sample, and TCE was not detected in any of the trip blank or
field blank samples.
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Table 4-4
Summary of Duplicate Samples
Chemical Waste Landfill Groundwater Monitoring

July-August 2011
Well ID/Parameter | Environmental Sample (R1) | Duplicate Sample (R2) | RPD?
CWL-MW10
Trichloroethene (ug/L) 1.47 1.61 9
Nickel (mg/L) 0.00431 0.00402 7

®RPD = Relative percent difference is calculated with the following equation and rounded to nearest
whole number.

RPD = R Ry x 100
[(R: + R;)/ 2]
where: R; = Analysis result.
R, = Duplicate analysis result.
Mg/L = micrograms per liter.

mg/L = milligrams per liter.

4.2.3 Data Quality

Field QC sample results indicate the field sampling procedures and protocol are adequate to
support the sampling DQOs. Internal laboratory QC samples, including method blanks and
duplicate laboratory control sample were analyzed concurrently with environmental groundwater
samples. All chemical data was reviewed and qualified in accordance with SNL/NM
Administrative Operating Procedure (AOP) AOP 00-03, “Data Validation Procedure for
Chemical and Radiochemical Data.”

Nickel results in the CWL-BW5 and CWL-MW9 samples were qualified as estimated values
during data validation since nickel was detected in the associated interference check sample.
All data were determined to be acceptable (i.e., technically defensible) and the reported
laboratory QC measures were determined to be adequate. Data Validation Reports and
Contract Verification Review forms are provided in Annex B of this report.

4.2.4 Variances and Non-Conformances

No variances, non-conformances, or project-specific issues from requirements in the CWL SAP
were identified during the July-August 2011 semi-annual groundwater sampling event.

4.3 Data Evaluation

Groundwater monitoring is required to determine whether the groundwater beneath the CWL is

in compliance with the groundwater protection standard under 40 CFR § 264.92 and for the
determination of statistical significance under 40 CFR § 264.97(h). In accordance with CWL
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PCCP Attachment 1, Section 1.8.1.2, statistical evaluation of groundwater monitoring results
from new wells is not required until after three years of groundwater sampling results have been
obtained to allow for the collection of sufficient data (i.e., minimum data set for statistical
analysis is six sampling results). For replacement wells, historical groundwater sampling results
are used to augment the data sets and increase the amount of data for statistical analysis.
Historical groundwater data is limited to data obtained after completion of the VE VCM (July
1998).

Statistical evaluation is limited to results from CWL-BW5/4A for this CY 2011 reporting period.
CWL-MW9, CWL-MW10, and CWL-MW11 are new wells installed in 2010 and have been
sampled twice (November-December 2010 and July-August 2011). Statistical evaluation of the
results from these wells is not required until the completion of CY 2013 groundwater monitoring
(NMED October 2009).

CWL-BWS5 is a replacement well for CWL-BW4A. All results for CWL-BW5 (November-
December 2010 and July-August 2011) and historic results for CWL-BWA4A (since completion of
the VE VCM) are used for statistical evaluation presented in the following sections. All
references to sample results are to CWL-BW5/4A sample results.

4.3.1 Statistical Assessment Requirements

Groundwater monitoring data are statistically evaluated on a well-by-well basis for each of the
three hazardous constituents in accordance with Attachment 1, Section 1.8.1.2, of the CWL
PCCP. The hazardous constituents and their respective concentration limits are listed in
Table 4-5. Prediction and confidence intervals are calculated and used to evaluate semi-annual
groundwater monitoring results. In addition, the cumulative percentage of sample results that
are greater than the median (i.e., Median Test) is calculated to determine if there is statistically
significant evidence of increased contamination. If a result is below the analytical laboratory
detection limits, the MDL for the constituent is used for statistical analysis. More detailed
information regarding statistical assessment requirements is provided below and statistical
assessment results for CY 2011 groundwater monitoring data are presented in Section 4.5.2 of
this report.

Table 4-5
Concentration Limits for the Hazardous Constituents of Concern at the Chemical Waste Landfill
Hazardous Constituent Concentration Limit Basis of Concentration Limit
Trichloroethene 5 ug/L EPA MCL, 40 CFR § 264.94(b)
Chromium 0.050 mg/L Table 1, 40 CFR § 264.94(a)(2)
Nickel 0.028 mg/L Background level, 40 CFR § 264.94(a)(1)
EPA  =U.S. Environmental Protection Agency
MCL = Maximum concentration limit.
pg/L = Micrograms per liter.

mg/L = Milligrams per liter.

Prediction and Confidence Intervals

The probability that each semi-annual sample result for a given hazardous constituent falls
within the range of previous sample results is determined using prediction intervals. The
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prediction interval for a given hazardous constituent is the range between the 95% upper
confidence limit (UCL) of the mean and the 95% lower confidence limit (LCL) of the mean.
Therefore, the probability of a sample result for a given hazardous constituent falling within the
range of previous sample results (i.e., between the LCL and the UCL) is 90%. Sample results
are also compared to the historical range (minimum and maximum result) to determine whether
semi-annual results for the reporting period fall within, below, or above the range of previous
sample results.

The 95% LCL is also used to determine statistically significant evidence that the concentration
limit for the particular hazardous constituent has been exceeded (NMED October 2009). The
calculated 95% LCL is compared to the concentration limit in Table 4-5 and if it exceeds the
concentration limit, this is statistically significant evidence that the concentration limit has been
exceeded, which triggers corrective action in accordance with Attachment 1, Section 1.8.3, of
the CWL PCCP. Individual sample results that exceed the concentration limit do not constitute
an exceedance requiring corrective action.

Median Test

The median value is calculated using all historic data prior to the sampling event(s) being
evaluated. For example, the median values against which the July-August 2011 sample results
are compared was calculated using all historic results obtained since July 1998 (i.e., completion
of the VE VCM) not including the July-August 2011 sample results. For the next groundwater
monitoring event, the median will be recalculated and include the July-August 2011 sample
results. If the cumulative percentage of results that are greater than the median for a given
hazardous constituent is 80% or greater, that is considered statistically significant evidence of
increased contamination. No action is required due to statistically significant evidence of
increasing contamination unless a concentration limit is exceeded (NMED October 2009).

4.3.2 Statistical Assessment Results
CY 2011 groundwater sampling data and statistical analysis for CWL-BW5/4A are discussed in

this section. CWL-BW5/4A sample and statistical assessment results are presented in
Table 4-6 and shown graphically in Figures 4-1 through 4-3.

Prediction Intervals

July-August 2011 sample results for chromium and TCE were lower than their respective 95%
LCLs, and thus are below the prediction interval (range of 95% LCL to 95% UCL). This is due
to the decrease in the laboratory detection limit over time, and the fact that chromium and TCE
are often not detected and were not detected in the July-August 2011 samples. The result for
nickel fell within the range of the 95% LCL and 95% UCL. Results for all three hazardous
constituents fell within the historical range.

Confidence Intervals

The three hazardous constituent 95% LCLs and 95% UCLs of the mean for the CWL-BW5/4A
sample results are presented in Table 4-6 and shown on the associated control charts (Figures
4-1 through 4-3) as solid horizontal red lines. All 95% LCLs are below the respective
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Table 4-6
CWL-BWA5/4A Statistical Assessment Results Summary
July-August 2011 Semi-Annual Sampling Results

Hazardous Standard Distribution Concentration
Constituent® Result® Minimum® | Maximum® | Mean® Deviation LCL® ucL® Type® Median Test' | Limit Exceeded®
Chromium (mg/L) | ND (0.002) 0.00038 0.0125 0.0036 0.0034 0.0021 0.005 Gamma 30% No
Nickel (mg/L) 0.0039 0.00109 0.049 0.0060 0.0093 0.0029 0.014 Chebyshev 48% No
TCE (ug/L) ND (0.25) 0.1 0.6 0.32 0.13 0.37 0.07 Student's-t 13% No

®Hazardous Constituent and Concentration Limit from CWL Permit Attachment 1, Section 1.4.1, Table 1-2 and Table 4.5.1-1.

bJuly-August semi-annual sampling result.

‘Minimum and maximum result determined from historical data.

YMean is the sum of the sample results divided by the number of sample results, which is the mathematical average.

°LCL, UCL, and Distribution Type determined using PRO-UCL statistical program.

" Median Test is the cumulative percentage of sample results that are greater than the median.

9 Exceedance determined by comparing the sample result (2nd column of this table) against the concentration limit in CWL Permit Attachment 1, Table 4.5.1-1.
LCL = Lower confidence limit.

pg/L = Micrograms/liter.

mg/L = Milligramsl/liter.

ND = Not detected (value shown is method detection limit).
TCE = Trichloroethene.

UCL = Upper confidence limit.
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Figure 4-1
Chromium Control Chart for CWL-BW5/4A
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Figure 4-2
Nickel Control Chart for CWL-BW5/4A
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concentration limits and therefore there are no exceedances of any concentration limits. There
is a single historical nickel result that is greater than the concentration limit (0.49 mg/L) that
occurred in a sample from CWL-BWA4A collected in August 2001 (Figure 4-2). However, the
calculated 95% LCL for nickel is 0.0029 mg/L, significantly below the concentration limit of
0.028 mg/L.

Median Test

The cumulative percentage of sample results greater than the median (i.e., Median Test) for the
three hazardous constituents is below 80%. Therefore, there is no statistically significant
evidence of increasing contamination for any of the hazardous constituents. The Median Test
result for nickel, 48%, is typical for a consistent data set characterized by detections that reflect
limited natural variation. The low median test results for both chromium and TCE (30% and
13%, respectively) reflect a data set influenced by non-detection results and an analytical
laboratory detection limit that has decreased over time.

In addition, the ordinary least squares (OLS) regression line is shown on Figures 4-1 through
4-3. This line provides a visual representation of the overall trend of the sample results. As

shown in Figures 4-1 through 4-3, all three hazardous constituents show a decreasing trend,
consistent with the Median Test results.

4.4 Hydrogeologic Assessment

The regional aquifer in the area of the CWL is located within the Santa Fe Group alluvial
sediments at a depth of approximately 485 to 500 feet bgs. Regional groundwater beneath
Kirtland Air Force Base (KAFB) flows generally westward toward the Rio Grande and away from
the mountains to the east. Pumping by the City of Albuquerque and KAFB have modified the
natural groundwater flow regime and resulted in a steady decline of the upper surface of the
regional aquifer. Water levels at the CWL have been declining since monitoring began at the
CWL in 1985. The average rate of decline has been somewhat variable over time, but typically
in the range of 0.4 to 0.8 feet per year.

In CY 2011, water levels were measured in all wells on a quarterly basis, and during the July-
August semi-annual sampling event. Figure 4-4 is the potentiometric surface map of the
regional aquifer beneath the CWL, based upon October 2011 water level measurements.

Based on this map the local groundwater flow direction is generally to the west-northwest, which
is consistent with the hydrogeologic conceptual model for the KAFB area. Changes in the water
table surface reflect site-specific geologic controls (i.e., vertical and lateral changes in the
saturated Santa Fe Group alluvial sediments). The horizontal gradient ranges from
approximately 0.006 to 0.013. Groundwater velocities were calculated using the current
potentiometric surface gradient, representative hydraulic conductivity data, and an effective
porosity of 29 percent (SNL/NM October 1995). The calculated velocity ranges from
approximately 5.8 x 10“ to 1.3 x 107 feet per day (2.0 x 107 to 4.4 x 10" centimeters per
second). This very low velocity range is consistent with previous CWL estimates for horizontal
groundwater flow.
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5.0 SOIL-GAS MONITORING RESULTS

No soil-gas monitoring was performed during this reporting period (June through December
2011). The first soil-gas monitoring event under the CWL PCCP will be performed in the first
guarter of CY 2012.
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6.0 INSPECTION, MAINTENANCE, AND REPAIR RESULTS

This chapter presents as summary of CY 2011 inspection, maintenance, and repair activities.
Inspection, maintenance, and repair requirements are presented in Section 3.2. The CWL post-
closure care systems and features that require periodic inspection, maintenance, and/or repair
include:

o Final Cover System (vegetation and cover)
e Surface-water diversion structures

e Compliance monitoring system (groundwater and soil-gas monitoring networks
and sampling equipment)

o Perimeter security fence (including signs, gates, locks, and survey monuments)

Inspections began in late July after CWL PCCP implementation activities (personnel training
and qualification checks/verification in accordance with CWL PCCP Attachment 5) were
completed. Results are documented on the CWL Post-Closure Inspection Forms/Checklists
provided in Annex C in conformance with the requirements in Attachment 1, Section 1.9 and
1.10, of the CWL PCCP (NMED October 2009). A schedule for implementing inspections and
prescribed maintenance is provided in Attachment 1, Section 1.10, Table 1-6, of the CWL
PCCP.

6.1 Final Cover System

The final cover system includes the ET cover vegetation and the cover surface. ET cover
vegetation is inspected by the staff biologist and documented on the Biology Inspection
Form/Checklist. The ET cover surface is inspected by a field technician along with the storm-
water diversion structures and security fence, and documented on the Post-Closure Inspection
Form/Inspection Checklist.

6.1.1 Vegetation Monitoring and Inspection

The first inspection of the ET cover vegetation (i.e., biology inspection) was conducted on
September 22, 2011. This first biology inspection coincided with the end of the New Mexico
growing season, so an accurate determination of living plants at the site could be performed.
The inspection was made by the SNL/NM staff biologist and documented on the Biology
Inspection Form/Checklist provided in Annex C. Although another quarterly biology inspection
was scheduled for the end of the CY, it was not required because the ET cover met successful
revegetation criteria based upon the September survey. As a result, the ET cover vegetation
inspection and monitoring frequency changes to annual, and no further inspections were made
by the staff biologist in CY 2011.
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The three criteria for successful re-vegetation are restated below with a summary of
corresponding inspection results.

o Total percent foliar coverage equals 20 percent (i.e., 20 percent of the land surface
is covered with living plants versus 80 percent bare surface area).

Inspection Results: The approximate vegetative coverage (the actively
photosynthesizing foliar coverage) was determined to be 28 percent.

e Of the 20 percent total foliar coverage, 50 percent or greater comprises native
perennial species, and 50 percent or less comprises annual species.

Inspection Results: The vegetative coverage was composed of approximately
90 percent native perennial species and 10 percent annual species.

e No contiguous bare spots greater than 200 square feet (approximately 14 by
14 feet) are present.

Inspection Results: No contiguous bare vegetation areas greater than 200 square
feet were present.

No animal burrows were noted during the September biology inspection, but ant hills/burrows
were observed. Four-wing saltbush (Atriplex canescens, undesirable because it is potentially
deep rooted) seedlings were observed during the September inspection, along with other
undesirable annual “weedy” species, but their combined percentage of the total foliar coverage
was very small (less than 5 percent).

The 2011 Chemical Waste Landfill Biology Report (Biology Report) is presented in Annex D and
provides background information on ET cover revegetation efforts, a summary of cover
maintenance activities performed in 2011 and local climate trends, additional details on the
September biology inspection and how foliar coverage was determined, ET cover photographs,
and recommendations. Removal of four-wing saltbush and undesirable annual weedy plant
species (i.e., Russian thistle and kochia, both considered invasive species) was performed from
August 18 through 23, 2011 to promote the overall health of the desired native grasses.

Based on the ET cover meeting successful revegetation criteria, the following recommendations
are included in the Biology Report:

e ET cover vegetation monitoring and inspections should be performed on an annual
schedule. This is in accordance with requirements for the second vegetation
monitoring phase, defined in Permit Attachment 1, Section 1.9, of the CWL PCCP
and presented in Section 3.2.1.1 of this report. The next biology inspection will
occur near the end of the CY 2012 growing season (August-September) to most
accurately determine the coverage of living plants and will be documented in the
CY 2012 annual CWL post-closure care report.

e Removal of four-wing saltbush and undesirable annual weedy species will
continue to occur as a voluntary, best management practice. Removal will be
performed at the time of year that allows the most effective results, as directed by
the staff biologist.
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Both the annual biology inspections and the quarterly final cover surface inspections will
address documentation requirements for contiguous barren areas and animal burrows
according to Attachment 1, Section 1.9.1.2, of the CWL PCCP. The annual biology inspections
and associated summary reports will also address and document any maintenance or repair
work identified and completed according to CWL PCCP requirements and/or as best
management practices.

6.1.2 Cover Inspection

Quarterly cover surface inspections were performed by a field technician in September and
November and documented on the Post-Closure Inspection Form/Checklist provided in
Annex C. No inspection parameters required repairs. During September the field technician
also inspected the groundwater and soil-gas monitoring wells. Preventive maintenance on the
monitoring well networks was performed as recommended, which included lubricating locks,
replacing soil-gas monitoring well sampling port labels/tags, and repainting of specific well
bollards. In the future, the monitoring well networks will typically only be inspected during the
semi-annual (groundwater monitoring network and sampling equipment) and annual (soil-gas
monitoring network and sampling equipment) sampling events.

6.2 Storm-Water Diversion Structure Inspection

Quarterly inspections of storm-water diversion structures by a field technician were performed in
September and November at the same time as the cover surface inspection and documented
on the same Post-Closure Inspection Form/Checklist provided in Annex C. No inspection
parameters required repairs.

6.3 Monitoring Well Network Inspection

An inspection of the groundwater monitoring network and sampling equipment was performed
by a field technician on July 27 as part of the July-August semi-annual groundwater sampling
event. Because the sampling team was performing an inspection specifically of the monitoring
well networks and sampling equipment, only Section IV (Soil-Gas and Groundwater Monitoring
Wells) of the July 27, 2011 Post-Closure Inspection Form/Checklist contains inspection
information (Annex C). No inspection parameters required repairs. Although not required, an
additional inspection was performed by a field technician in September 2011 as described in
Section 6.1.2 of this report.

6.4 Security Fence Inspection

Quarterly inspections of the security fence, access controls (gates, locks, signs), and survey
monuments were performed by a field technician in September and November. Inspection of
these features was performed at the same time as the cover surface inspection and is
documented on the same Post-Closure Inspection Forms/Checklists provided in Annex C. No
inspection parameters required repairs except for clearing debris and vegetation from the
survey monuments, which was performed within 60 days of the September 22 inspection
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(completed on October 6). Preventive maintenance was performed on the gate and lock
(lubrication).

6.5 Emergency Equipment Inspection

For the CWL, inspection of emergency equipment listed in Attachment 6, Table 6-4, of the CWL
PCCP is required on a quarterly basis. This equipment is inspected weekly and documented on
the CAMU 90-Day Area inspection forms. Any repairs or replacement of equipment are
performed, as necessary, to maintain compliance with requirements for emergency equipment.
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7.0 REGULATORY ACTIVITIES

On June 2, 2011, the NMED approved closure of the CWL and the PCCP became the
governing regulatory document for the CWL. Regulatory interaction in CY 2011 consisted of
two submittals, two permit modifications, and an NMED audit as summarized below in
Sections 7.1 through 7.3, respectively.

7.1 Permit Modifications

Modifications that affect Permit Attachment 6 (Contingency Plan) of the CWL PCCP were
included as part of a notification of Class 1 Modification to the Hazardous Waste Operating
Permits for SNL/NM, submitted to NMED on September 29, 2011. The notification was
comprised of the following updates and revisions:

e Updating the list of agreements and memoranda of understanding for emergency
response,

e Updating the list of emergency equipment to reflect current locations and
capabilities,

e Updating the roster of personnel who can serve as emergency coordinators,

e Noting an additional evacuation route and an assembly point: with revisions to an
existing figure and an additional figure, and

o Updating the list of figures in the permit.

All changes took effect on September 26, 2011. The final change (correcting the emergency
coordinator contact information) took effect November 16, 2011.

A Class 1 maodification request for several operational changes at the CWL was submitted to the
NMED on November 17, 2011. The requested modifications, summarized below, affect Permit
Attachments 1 through 6 of the CWL PCCP (NMED October 2009).

e Attachment 1 Post-Closure Care Plan for the CWL: Allowing use of equivalent soil-
gas passive venting devices; allowing use of an alternate method for analysis of
soil-gas samples; clarifying the cover inspection and repair specifications; and
updating three figures.

o Attachment 2 Groundwater Sampling and Analysis Plan: revising groundwater
purging and stability requirements; and adding well completions diagrams for the
four groundwater monitoring wells installed after the Permit was issued.

o Attachment 3 Soil-Gas Sampling and Analysis Plan: updating the list of operating

procedures; clarifying soil-gas purging requirements; and allowing use of an
alternate method for analysis of soil-gas samples.
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o Attachment 4 Inspection Forms: reformatting the forms; clarifying items to be
inspected; and revising the inspection criteria for consistency with other parts of
the Permit.

o Attachment 5 Personnel Training Program: correcting a typographical error.

o Attachment 6 Contingency Plan: correcting a typographical error in the telephone
number for an emergency coordinator.

The change to Attachment 6 (correcting the emergency coordinator contact information) took
effect November 16, 2011. The other requested modifications were still under NMED review at
eh end of CY 2011.

7.2 Submittals

In July 2011, procedures, plans, and the SNL/NM Sample Management Office statement of
work for analytical laboratories that are cited in CWL PCCP Attachments 2 and 3 were
submitted as required (within 60 days of the Permit taking effect). Two outdated procedures
cited in CWL PCCP Attachment 3 were identified and subsequently addressed in the Class 1
Modification Request submitted to the NMED on November 17, 2011.

A monitoring well plugging and abandonment (P&A) plan for seven groundwater monitoring
wells and one soil-gas monitoring well located at the CWL was submitted to the NMED on
October 18 (wells no longer needed; obsolete, dry or otherwise not suited for compliance
monitoirng). The P&A plan included the rationale, methods, and procedures for
decommissioning the wells, which are not part of the post-closure care compliance monitoring
network and were approved for plugging and abandonment in the CWL PCCP (NMED October
2009). The NMED approved the plan on December 12, 2011 (Kieling December 2011).

7.3 Audits

An NMED audit of the CWL was conducted the week of November 14, 2011 by NMED
inspectors. No findings were identified.

7-2



Sandia National Laboratories Calendar Year 2011
CWL Annual Post-Closure Care Report

8.0 SUMMARY AND CONCLUSIONS

A summary of CY 2011 activities and results is provided in this Chapter, along with conclusions.

8.1 Groundwater and Soil-Gas Monitoring

One semi-annual groundwater monitoring event was conducted in July-August 2011.
Groundwater samples were collected and analyzed in accordance with CWL PCCP

Attachment 1, Section 1.8 and Attachment 2 requirements. There were no variances, non-
conformances, or project-specific issues related to the sampling activities. TCE was detected in
CWL-MW10 at very low, estimated concentrations of 1.47 pg/L and 1.61 pg/L, which is between
the analytical laboratory MDL and PQL. Nickel was detected in all samples at concentrations
ranging from 0.00347 mg/L to 0.00431 mg/L. No results were above respective concentration
limits.

Statistical assessment was conducted on the results from replacement well CWL-BW5 and
former well CWL-BW4A. There was no statistically significant evidence of increasing
contamination and no hazardous constituent 95% LCLs exceeded their respective concentration
limits. Groundwater surface elevation, hydraulic gradient, flow direction, and groundwater flow
rate have been determined and are consistent with historical results.

No soil-gas monitoring was performed during this reporting period (June through December
2011). The first soil-gas monitoring event under the CWL PCCP will be performed in the first
quarter of CY 2012.

8.2 Inspections

Inspections of the CWL final cover system, storm-water diversion structures, compliance
monitoring system, and security fence were performed in accordance with CWL PCCP
requirements presented in Chapter 3 of this report. Repairs and preventive maintenance were
performed as needed. One repair associated with clearing soil and debris from survey
monuments was subject to the 60-day requirement and was completed within this time frame.

Based upon the September biology inspection, the ET cover meets successful revegetation
criteria, and inspection and monitoring by the staff biologist has transitioned to an annual
frequency. Inspection of animal burrows and documentation of contiguous areas of no
vegetative growth greater than 200 square feet will continue to be documented in quarterly
cover inspections performed by a field technician, as well as the annual biology inspection
performed by the staff biologist. Removal of four-wing saltbush and undesirable annual weedy
species will continue to occur as a voluntary, best management practice as directed by the staff
biologist.

8.3 Regulatory Activities

Regulatory activities in CY 2011 consisted of two submittals (cited procedures/documents and a
well P&A plan) and two Class 1 permit modification requests, one of which was pending NMED

8-1



Sandia National Laboratories Calendar Year 2011
CWL Annual Post-Closure Care Report

review and response at the end of the year. An NMED audit of the CWL was conducted the
week of November 14, 2011 and no findings were identified.

8.4 Conclusions
SNL/NM has performed and documented all required CWL PCCP monitoring and inspection
requirements for the first partial CY under the Permit, which became effective on June 2, 2011.

This first Annual CWL Post-Closure Care Report presents these monitoring and inspection
activities and results as required by Attachment 1, Section 1.12, of the CWL PCCP.
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ANNEX A
CY 2011 Groundwater Monitoring Field Forms

Note: Completed AR/COC forms are provided in the Data Validation Section of Annex B.



FIELD SAMPLING FORMS

Form Title Corresponding Procedure
Tailgate Safety Meeting Form PLA 05-09
Groundwater Sample Collection Field FOP 05-02
Equipment Check Log
Portable Pump and Tubing/Water Level FOP 05-03
Indicator
Decontamination Log Form
Field Measurement Log For Groundwater FOP 05-01
Sample Collection
Analysis Request and Chain of Custody* LOP 94-03

*Completed AR/COC forms are provided in the Data Validation Section of Annex B.




TAILGATE SAFETY MEETING FORM

Date: §7/27/ Hwﬁfﬁ Time: {) 75 @

Dept: _4142  Well Locauon _CWL-BWS
Activities: Ground Water monitoring/ sampling
(Anyone has the right to cease field activities for safety concerns. The buddy system will be used when needed.)
Weather Conditions:
Temp: °F  Wind Speed: MPH Humidity: % Wind Chill °F

Chemicals Used: Acids in sample containers, standard solutions, Haeh - ACCII-VAC ampouwles—— 77

Other:

Safety Topics Presented

O Be aware of slips, trips, and falls. Keep
work area clean and use a stepping stool
when necessary.

U Be aware of environmental conditions
(heat / cold stress). Dress accordingly.
Wear sunscreen if necessary. Stay
hydrated.

0 Wear safety boots.

O Be aware of electrical hazards

O Use safe lifting practices. Wear [eather
gloves if necessary.

O Be aware of pressure hazards.

O Be aware of pinch points on pump cable |
reel and hydraulic tailgate [ift.

O No eating or drinking at sampling counter.

00 Be aware of chemical hazards.

O Be aware of biohazards (snakes, spiders,

etc.)
[0 Wear nitrile or latex gloves when [} Wear communication device (cell phone,
sampling. EOC pager).

[ Wear chemical safety goggles.

1 Avoid spilling purge / decon water.

Hospital/Clinic: Sandia Medical Clinic Phone: 8§44-0911/911

ﬁéw’r L‘A ne LL

Afttendees

Printed Name

LFECD SANTILLANES S D,
Pfinted Name Szgnatﬁre /
(i liwsn_ i %Mﬁm
Printed Name Signature
Printed Name Signature

Printed Name

Signature




TAILGATE SAFETY MEETING FORM

Dept: _4i42  Well Location: CWIL-MW3S

Date: (§7/28/1% %é/ Time:ﬁi?ﬁ%

Activities:  Ground Water monitoring/ sampling

{Anyone has the right to cease field activities for safety concerns. The buddy system will be used when needed.)

Weather Conditions:
Temp: °F  Wind Speed: MPH

Humidity: % Wind Chill °F

Chemicals Used: Acids in sample containers, standard solutions, Heeh-ACCH-VACampoties '77

Other:

4

Safety Topics Presented

[1 Be aware of slips, trips, and falls. Keep
work area clean and use a stepping stool
when necessary.

[ Be aware of environmental conditions
(heat / cold stress). Dress accordingly.
Wear sunscreen if necessary. Stay
hydrated.

O Wear safety boots.

O Be aware of electrical hazards

O Use safe lifting practices. Wear leather
gloves if necessary.

0 Be aware of pressure hazards.

O Be aware of pinch points on pump cable
reel and hydraulic tailgate lift.

[J No eating or drinking at sampling counter.

(0 Be aware of chemical hazards.

[ Be aware of biohazards (snakes, spiders,

etc.)
[1 Wear nitrile or latex gloves when [1 Wear communication device (cell phone,
sampling. BEOC pager).

[0 Wear chemical safety goggles.

00 Avoid spilling purge / decon water.

Hospital/Clinic: Sandia Medical Clinic Phone: 844-0911/911

Attendees -~

“—
Prind Nae Lgn&!’k
Will tha bibsne

Printed Name

LFRED ( SHArTTANES

Printed Name

Sintu

Printed Name

Signature

Printed Name

Signature




TAILGATE SAFETY MEETING FORM

| ad
Dept: 4142 Well Location: CWL-MW10 Date: 072918 % Time: 0728
8/i)¢! o%15
Activities:  Ground Water monitoring/ sampling
{Anyone has the right to cease field activities for safety concerns. The buddy system will be used when needed.)
7 Weather Conditions:
Temp: °F  Wind Speed: MPH Humidity: % Wind Chill °F

Chemicals Used: Acids in sample containers, standard solutions, Haeh-ACCH-"Y¥ACampoules

7]
rd

Other:

Safety Topics Presented

1 Be aware of slips, trips, and falls. Keep
work area clean and use a stepping stool
when necessary.

(] Be aware of environmental conditions
(heat / cold stress). Dress accordingly:
Wear sunscreen if necessary. Stay
hydrated.

| O Wear safety boots.

0 Be aware of electrical hazards

[0 Use safe lifting practices. Wear leather
gloves if necessary.

0 Be aware of pressure hazards.

0 Be aware of pinch points on pump cable
reel and hydraulic tailgate lift.

[ No eating or drinking at sampling counter.

0 Be aware of chemical hazards.

[l Be aware of bichazards (snakes, spiders,

: etc.)
O Wear nitrile or latex gloves when [1 Wear communication device (cell phone,
sampling. : EOC pager). -

0 Wear chemical safety goggles.

[1 Avoid spilling purge / decon water.

Hospital/Clinic: Sandia Medical Clinic Phone:

844-0911/911

} / ZM #. /A

Attendees

Printed

ﬁm”' 7t

Prmtcd Name

W ffm. élé('cf"?

Printed Name

foéﬂﬁk Llﬁ nc,ét

Printed Name

WI//’M é’:éf%‘v

Printed Name

4,@,:7@15 SPENTTLLA NS




TAILGATE SAFETY MEETING FORM

Dept: 4142  Well Location: _CWI-MW11

Date: 08/02/11

Activities:  Ground Water monitoring/ sampling

Time: ? Q o

{Anyone has the right to cease field activities for safety concemns. The buddy system will be used when needed.)

Weather Conditions:
Temp: °F  Wind Speed: MPH

Humidity: % Wind Chill °F

Chemicals Used: Acids in sample containers, standard solutions, Hach-ACCU-VAC ampoulés ’f’f
/

Other:

Safety Topics Presented

[1 Be aware of slips, trips, and falls. Keep
work area clean and use a stepping stool
when necessary.

0 Be aware of environmental conditions
(heat / cold stress). Dress accordingly.
Wear sunscreen if necessary. Stay
hydrated.

O Wear safety boots.

[1 Be aware of electrical hazards

0 Use safe lifting practices. Wear leather
gloves if necessary.

[1 Be aware of pressure hazards.

)

[J Be aware of pinch points on pump cable
reel and hydraulic tailgate lift.

(1 No eating or drinking at sampling counter.

[1 Be aware of chemical hazards.

[1 Be aware o/f/biohazards (snakes, spiders,
etc.)

1 Wear nitrile or latex gloves when
sampling.

O Wear communication device (cell phone,
EOC pager).

0 Wear chemical safety goggles.

O Avoid spilling purge / decon water.

Hospital/Clinic: Sandia Medical Clinic Phone: 844-0911/911

Attendees

Printel Name )

Williim bibson

Z{ MV/%)/M//

SEW

Printeg, Name
/"'ﬁfﬁw S AU ES

Prifted Name

Signafué/ —

Printed Name

Signature

Printed Name

Signature




GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Pagelof2
SNL/NM Project Name: CWL SNL/NM Project No.: 146422.10.11.01
Calibrations done by: ﬂz’/ Date: 07/27/11
Make & Model:
YSI 6920-V Sonde (S/N: 9910064) with DO, Ec, pH, ORP, and tc}fj@/reprobes:
vsigsoMps sy & B i s 00% 40 f
pH Calibration

pH Calibrated to (std); 7.00 pH sloped to (std): 10.00
Reference value: 4.00 7.00 10.00

Value Temp Value Temp Value Temp
L Time: ®( 2 F L{oa ]71 &-7? §7t3 10-00 ﬂ*g
2. Time: 12342 1’"163 \DH-=2 7.01 |G- ]O'@} 1%
3. Time:
4. Time:
Standard lot ng.:054115 ,
Expiration date: 12/} 7 2= ﬂv

SC Calibration

Reference Value: 1278 Standard Lot No.: 1710737 y

Value Temp Expiration Date: 12/} 5 %L/
1. Time: D(_’SO ,27(, F'?'B ' e
2Tme 17534 | 1919 | 1R
3. Time: _
4. Time:

ORP Calibration

Reference Value: 200.0 Standard Lot No. 03K0868

Value Temp Expiration Date: 12/18° 53, W
1. Time: 0(9 29 200-> } ‘7 3,
2. Time: ]33 20) 4§ 182
3. Time:
4. Time:

DO Calibration
Calibration Value: 81% air saturation @ 5200 ft. Atmospheric Pressure in Hg
-

1. Time: 0(09‘7 % }_ 4 D‘-#‘ 3 3 i
21ime: |5 21 1 4 2U-. 25
3. Time:
4, Time:




GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG (continued) Page 2 of2

SNL/NM Project Name: CWL Project No.: 146422.10.11.01

Calibration done by: ﬁ . Date: 07/27/11

TURBIDIMETER

Make & Model: HACH 2100Q Serial No. 10050C002897

Reference Value 10 20 100 800
Standard Lot No. 6/6/ 6168 2162 o/6/
"™ o5 | 970 20.9 (ol %02
st | 459 | aet | (o> | e
3. Time |

4. Time

Comments:




GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Pagel of2

SNL/NM Project Name: CWL SNL/NM Project No.: 146422.10.11.01
Calibrations done by: ﬂ L Date: 07/28/11
¥

Make & Model:
YSI 6920-V Sende (S/N: 9910064} with DO, Ec, pH, ORP, and temperature probes:

2 , : e
YS1650MDS SN): & 8 If 100Y Y J _ -

pH Calibration
pH Calibrated to (std): 7.00 pH sloped to (std): 10.00
Reference value: 4.00 7.00 10.60
Value Temp Value Temp Value Temp

[Tme @6 70 Hol | 1%-8&8 | 500 18X [ jool [ 13K
2. Time ESOS H.ag {O’-Q 7.0} lo\.q ngOl hc\"g
3. Time
4. Time

Standard lot no,: 054115

21
Expiration date: 12/18° 2. K) “

SC Calibration
Reference Value: 1278 Standard Lot No.: 1710737
Value Temp Expiration Date: 12/}0#¢9 -0~

1. Time: L2 |2 76 18-%

2.Time: 408G K 74 16.9

3. Time:

4. Time;
ORP_ Calibration
Reference Value: 200.0 : Standard Lot No. 03K0868
Value Temp Expiration Date: 12/18” f 2. W

1. Time: 0@3/ 900’5{ l Si%

2. Time: §ZO‘-} . ;DO.S lcﬁ. v

3. Time:

4. Time:
DO Calibration
Calibration Value: 81% air saturation @ 5200 ft. Atmospheric Pressure in Hg
[. Time: n(bgfé g 5:? ‘ 2‘-{’-3@
2. Time: jj@o? - 21.5 24, 25
3. Time:

4. Time:




GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG (continued) Page2of2

SNL/NM Project Name: CWL Project No.: 146422.10.11.01
Calibration done by: f_ L, Date: 07/28/11

| | TURBIDIMETER
Make & Model: HACH 2100(} Seriai No. 10056(:002897
Reference Value 10 20 100 800
Sandard LotNo. BT gi b/ o/t B o/b e o716/
oMo | 673 20- 1073 %ot
S 1083 | 9.40 20-2 \o\ 203
3. Time
4. Time )

Comments:




GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Pagel of 2

SNL/NM Project Name: CWL SNL/NM Project No.: 146422.10.11.01

Date: 07/29/11

Calibrations dore by: ﬁz/ ?Z L—»

¥ fiy (7 T S

Make & Model:
YSI 6920-V Sonde (S/N: 99F0064) with D, Ec, pH, ORP, and temperature probes:
YSI 650 MDS (S/N): O S Hrooy¥Q Bl
pH Calibration

pH Calibrated to {std): 7.00 pH sloped to (std): 10.00
Reference value: 4.00 7.00 ' 10.00

Value Temp Value Temp Value Temp
LTime: 9630 Hol [ %6 | 700|146 1998 | 1%<b
2.Time: ] 33 D .63 t §- 4 .01 19-4 lo.00 | \G§-Y4
3.Time: P lp 32 Y0/ 1494 T.00 1% - 1 9-9%4 | \%-\
4. Time: in.' L[,oo [Q.3 700 1% .8 io.of 1%'3
Standard lot no.:034115
Expiration date: 12/18° 7 2. ﬁ [

SC Calibration

Reference Value: 1278 _ Standard Lot No.: 1716737

Value Temp Expiration Date: 12/16- 2
T 9L3D 1977 | 156
2. Time: ;3;}0_! I DEOo { ﬂ,q
3.Time: 0 b3 L| 12 7S5 | 1&-}
4.Time:  Joi % ‘g'?'? la' 3

ORP Calibration

Reference Value: 200.0 Standard Lot No. 03K0868

Value Temp ; Expiration Date: 12/18° 7 2., Z b
LTme p3( 199.% | 12-6
2Time: 139 % 200-b 19 Y4
3.Time: O 373 206-7 vg b
4Time: [ p) D 200<5| 127

DO Calibration

81% air saturation @ 5200 ft. Atmospheric Pressure in Hg

| Calibration Value:

L. Time; Oé?’ﬁ % g- b i QL{'%&
2. 7ime: 17 2 gl 4 Y. ‘ﬁ
3. Time: @ ] . gl- & 24. 39
a.Time: /0 [ 8. & 24. 29




GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG (continued) Page2 of2

SNL/NM Project Name: CWL Project No.: 146422.10.11.01
| Calibration done by: - £ ,2 [ Date: 07/29/11 2 / /
(/{}
TURBIDIMETER l

Make & Model: HACH 2100Q Serial No. 10050C002897
Reference Value 10 20 100 200
Standard Lot No. 'r& )b/ o 169 072 O)b/
1. Ti —

" 9722 .57 20.2 Lo %93
2. Ti —

" a0t .61 D0 V0| g0
3. Time 0%04 qs’; 10‘i 1073 '%ol
4 Tme - Gy §. 2 263 Jol %02

Comments;




GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG

Page1 of 2

SNL/NM Project Name: CWL SNL/NM Project No.: 146422.10.11.01
Calibrations done by: ﬁd- Date: 08/02/11
Make & Model:
YSE 6920-V Sonde (S/N: 99J0064) with DO, Ec, pH, ORP, and temperature probes:
YSI 650 MDS (SAN): O B 0odY0 7L
pH Calibration
pH Calibrated to (std): 7.00 pH sloped to (std): 10.00
Reference value: 4.00 7.00 10.00
Value Temp Value Temp Value Temp
LTime O 32 00 [ 127 49| 17-7 [ 99 1.7
2. Time: Jef 2y | u.ae2 1 42 7.0} L&~ l0.06 1] {42
3. Time:
4. Time:
Standard lot no.:0541135 .
Expiration date: 12/187° -z, W
SC Calibration
Reference Value: 1278 Standard Lot No.: 1710737 )
Value Temp Expiration Date: 12/18 g =3 ’Z,(/
1. Time: pqu 12 7Y )—[.7
2Time L[ 2% 127787
3. Time: '
4. Time:
ORP Calibration
Reference Value: 200.0 Stardard Lot No. 03K0868
. - ]
Value Temp Expiration Date: 12/18 #-3. z/&
LTime Db DR 196-71 13-
2. Time: ’}Ll 9@ 900“9 [%l(ﬁ
3. Time:
4. Time:
DO Calibration

Calibration Value:

81% air saturation @ 5200 ft.

Almospheric Pressure in Hg

1. Time: 0@ z {

|-

2 . 4}

2. Time: I q 2@

e

2444

3. Time:

4. Time:




GROUNDPWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG (continued) Page2of2

SNL/NM Project Name: CWL

Project No.: 146422.10.11.01

Calibration done by: ﬁ &

Date: 08/02/11

TURBIDIMETER

Make & Model: HACH 2100Q

Serial No. 10050C002897

Reference Value

10 20 100 800
Standard Lot No. w i b/ cﬂf(a% /b2 ﬁ/é/ ﬂ
I. Time 0793 qré/ Q@[ \03 ?@0
2. Time /Sé’a C[L@_f oWy \D g\@’a\ %Oi
3. Time
4. Time

Comments:
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FIELD MEASUREMENT L.OG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: CWL

Project No.:

Well 1.D.: CWL-BW5

Date: 07/27/11

Well Condition: &b P

Weather Condition: 24, 45" Hg

Method: Portable pump ?q\ Dedicated pump Pump de;_:;ﬂl: §2 | g
PURGE MEASUREMENTS
. . [ Temp | SC | ORP idity [ DO nts
pepth e [Tme 24l e | ¢y wsiom| vy | Qa0 | @ [0 mer
£09.13 [0%0b STRES - —
510-8510%58 22.06| 1212 [295:L [L.Sb| 6-98_ | £6.9 | 2.5
Sil T 092 92.76 1214 [396.9|L-59 | a-44 | 92.2 | 101
Su-24p9553 22.5L[ 121713997 L.59 | 6. 65 %74 |7-39
511.92|[pdy 24491921 [ 294.91L-5%9 0- 44 197.2 |7.27
SU-24|1056 .93 202 395 LS4 0-48 |$1-2 |1.20
st-24 | ifo B 3630142203956 1L5Y9] 2. 38 |¢7.6 717
s1.22) 112 2593 1922(396-5| L.59] 0.45 |14 |1.09
51(.22(1134 25711222 |391.6 | L.58 |0- 47 [ $7.2[17.08
510, 281147 2572|1921 3970]4-5B0. 25 |3%-b | 7.00
(48 ﬁ%%%ﬁ%W%ﬁ“*“ '

165 guls purmes

Lo dulbrng

0320 °




FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: CWL

Project No.:

Well I.D.: CWL-MW9

Date: 07/28/11

Well Condition: Mﬁ&

Weather Condition: 9‘-! L17Y

Method: Portable%ump X Dedicated pump Pump depth: 2 | & gﬁ é
PURGE MEASUREMENTS
. Vol. | Tem SC QRP Turbidit DO Comments
ng;h&i’) Hime 2% Lgad 0y uSiem)| @vy | PH ~NTU) | @) [DO mgl
50 6500735 s+
S04l o508 | 5 | 20-bd A4S [2al ] |L-33] 8.T70 | 30.6 | 914
504870221 | o | o0l | ool | vweS |15 0.90 | 173 | 153
5059909549 15 121776 1028] 126 |9 074 | 16 | 1O}
5055004917 | 20 |20:0 | 1050 |-274 |L.LB| ©-64 | 4.0 |©9
505570940 | 25 122.29| 1060 | -30-3 [b-b7 5.92-{ 0.4 | 1,05
505581003 30 | 2268|1067 |-24.b |(,.67] 0.60 | ya.2]1.02
505.5915013% | 32 | 23191071 [-29.b|b. 6] &.54 | 151 | .29
505 60| 1092 34 | 22900 0 T12[-27.316.67/0-62 | 154 |30
505.0{ 110233 | 3b | 2343| (072]-26.3|bb1] 2.5 | 160|138
505.60| 1029 199437 2322 1072 |- 23 |4,-L7] 0.7 | -t 127
1090 |smr90/ 2 d, -

4

e [ @§@¢ pnrﬂ‘gA

‘PVW‘Y % mﬂsuwm

it

0744




FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: CWL " |Project No.:
Well 1.D.: CWL-MW10 Date: 07/29/11 S/1/ 1]
Well Condition: ¢ a0 & Weather Condition: D¢/, g/ pf
Method: Portable gump Y Dedicated pump Pump :iepth: g ﬁ bff
PURGE MEASUREMENTS
. Vol. | Tem SC ORP Turbidit DO Comments
ngetf(tf(t’) Tmﬁ‘; 24 LED (°C)p usiemy| @vy | PH (NTU)y %) |[DO mg/L
N98.4% 0740|. " | STHR + —
502.70/0831| S [21.9] 973 2908|676 | 2. 54 | 273 2.43
5Db-36| 0916 | JO 192.93 1174 13 649 LB 2- IS | 251|247
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: CWL

P

roject No.:

Well 1.D.: CWL-MW11

Date: 08/02/11

Well Condition:

@,aaé

"Weather Condition: 24,67 1 &

Method: Portable pump Dedicatedpump ~~ Pump depth _L
PURGE MEASUREMENTS
. Vol. | Tem SC ORP Turbidit DO Comments

\gjfet?(tf% Tm}ﬁ 24 (LEaD (°C)p wSiem)| @v) | PP T | %) [DO mgr

448.1010130 ] | s7BAT™ ,

sel.21lozoo 5§ | 9278 12T [H06.3b.bT]| 2.4 | (5.9 §17

503600283 10 | 2328 126|%61.5] L Ma \-78 | §4.3|8-05

505.581p925\ 15 |9%3-%)1126[4o4bl0.45] .09 | 58.0]4- 2%
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5ob. 8611104 126 12892 | 1114 [372.5 |G-00| .99 | 95.8| 3-59

506901208 130 197.6B|\\\b |45 0 1,76/ 09 | Db} 327

SPLH0 Yy |32 (2904 v 13909614 .25 | 2.2 5T

505092591373 |2848 w14 | 390-3[L.73 @-80 | &3-1|4.8Y

S05981 314 | 39 (a3 WA 2312411 0. 85 | L3t | 4.9

5059811527 35 [2842] 1332931 [4,.7619.72 | £2-b| 4 .92
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ANNEX B
CY 2011 Data Validation Reports and Contract Verification Review Forms



DATA VALIDATION REPORTS FOR ENVIRONMENTAL SAMPLES



AR/COC NUMBERS 613693 and 613695



NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuguerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: September 1, 2011
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL
Sitee CWL GWM
AR/COC: 613693 and 613695
SDG: 282894

Laboratory: GEL
Project/Task: 146422.10.11.01
Anaysis. VOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Dataare evaluated using SNL/NM SMO AOP 00-03 Rev 2.

Summary

Four samples were prepared and analyzed with accepted procedures using method EPA 8260B
(VOCs). All compounds were successfully analyzed. No problems were identified with the data
package that result in the qualification of data.

Data are acceptabl e and reported QC measures appear to be adequate. The following sections discuss
the datareview and validation.

Holding Times
The samples were analyzed within the prescribed holding times and properly preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration
Theinitid calibration and continuing calibration data met QC acceptance criteria.

Blanks



No target analytes were detected in the blanks.
Surrogates
All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria

Matrix Spike/M atrix Spike Duplicate (M S/M SD)

The MSM SD analyses met QC acceptance criteria

L aboratory Control Sample (LCS)

All LCSrecoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively | dentified Compounds (T1Cs)

TIC reports were not required.

Other QC

TBs were submitted on the AR/COC(s).

No other specific issuesthat affect data quality wereidentified.

Reviewed by: David Schwent

Date: 09/05/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuguerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: September 1, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: CWL GWM

AR/COC: 613693 and 613695
SDG: 282894

Laboratory: GEL
Project/Task: 146422.10.11.01
Analysis: Metals

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Two samples were prepared and analyzed with approved procedures using methods EPA 6020 (ICP-MS
metals). Data were reported for all required analytes. Problems were identified with the data package that
result in the qualification of data.

1. ICP-MS metals:
For samples 282894-002 and -005, the Ca concentrations were > the ICS A Ca concentration and the
ICS A result for Ni was >the MDL. The associated sample results were detects <50X the ICS A
results and will be qualified “ J+,CK2."

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.

ICP-MSInstrument Tune

All instrument tune requirements were met.



Calibration
All initial and continuing calibration met QC acceptance criteria.

Reporting Limit Verification

All CRI recoveries met QC acceptance criteria.
Blanks
No target analytes were detected in the blanks.

|CP-M SInternal Standards

All internal standards met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

ICP-MS metals:

It should be noted that the MS analyses were performed on a SNL sample from another SDG. No
sample data will be qualified as a result.

L aboratory Replicate

The replicate analyses met all QC acceptance criteria.

ICP-MS metals:
It should be noted that the replicate analyses were performed on a SNL sample from another SDG.
No sample data will be qualified as a result.

L aboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the samples that were <5X. No sample data will be qualified as a result.

| CP Interference Check Sample (ICS A and AB)

All ICS A and AB met QC acceptance criteria except as noted above in the summary section and
as follows.



ICP-MS metals:
For samples -002 and -005, the Ca concentrations were > the ICS A Ca concentration and the ICS

A result for Cr was > the MDL. However, the associated sample results were NDs and will not
be qualified.

|CP Serial Dilution

The serial dilution analyses met all QC acceptance criteria.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 09/05/11




Sample Findings Summary

AR/COC: 613693, 613695 Page 1of1

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

SW846 3005/6020 DOE-AL
090964-013/CWL-BW5 Nickel (7440-02-0) J+, CK2

090968-013/CWL-MW9 Nickel (7440-02-0) J+, CK2

All other analyses met QC acceptance criteria; no further data should be qualified.




Data Validation Summary Worksheet

L
ARICOCH: __4/36 93, (/3675 Site/Project: SA/ L & WY ValidatonDate: 09, I/, /1
SDG# 2E2YLG v Laboratory: &EL Validator: K ey /4‘ Mﬁ’Z‘f—
Matrix: # of Samples: é CVR present: \/ & 5 Analysis Type: )iOrganic ﬁMctals
AR/COC(s) present; IY esS Sample Container Integrity; Vi /< ORad O Gen Chem
Requested Analyses Not Reported
Sample Number Laboratory ID organic | genchem | metals rad Comments
Hold Time/Preservation Qutliers
, Anal, within | Anal, beyond
Sample Number Laboratory ID Analysis Pres. Coll. Date Prep. Date | Anal. Date
2X HT 2X HT
et -

Comments:

Revised 7/2007

Validated By: /&J‘W/I ¢ W




aricocH: /3693, 6/369S

Organic Worksheet (GC/MS)

spo# 2¥EGY

Matrix: é?r‘ AA R A e

Laboratory Sample IDs: 2 B.2¥9Y~00/-003 -4 —00 &

Method/Batch #s. & Pr7 ‘5«2é013((/é C-)//;/,? SL2E

Tuning {pass/fail): P oe—a.  TICs Required? (yes/no) AZQ

Calibration < Y- Method 5X wes | ms | msp | M 73
[
Analyte RSD/ [ CCV 1 am Y me |12
(outliers) ‘ Int. RF R %D Blank Blank %R R YR RPD
A T e 2 N B i et
T richlonoetiyfene \NAVV |V [V | ¥V NIV IV IV IV | S~
Surrogate Recovery Qutliers
Siuﬁple D
& x
IS Qutliers
Sample ID Area RT Area RT Area RT Area RT Area RT Area RT
Vi
Wie i
C _M
Comments,___ AJC ;| Z&2993-00 [ [SNL4/369%)

pL:

X

Revised 7/2007




Inorganic Metals Worksheet

ARICOCH: 6/ 5672, &/36 75 spG# ZE28FH Matix: Gyt
Laboratory SampleIDs: 2 ¥ 2L T ¢ —'ﬁﬂ,Q’, -go8
Method/Batch #s: £ /7 éﬂ.’lﬂf Ic P-m 5)////3.25é o
ICPMS Mass Cal (pass/fail) )0 - ICPMS Resotution (pass/fail) P P e
¢ : 5X Blank Lab Serdal | ICS | ICSA | CRA/
Analyte Calibration Method ME 1es | Ms a T |
or o o Rep. Dil. AB + CRI
(OIIlliel'S) Blank 5X MDL R R RPD %D %R
Int. | B2 | ICV | CCV | ICB | CCB - ‘ o %R ug%: o
TR A AR T NAETV T 7TV 71 7127V,
Ne |71 AN AT VIV T gl SV VLV lade] v
18 Outliery IS Qutliers
Sample ID % Recovery %Recovery %% Recovery CCV/CCBID % Recovery Y%Recovery %Recovery
Mlef . prte? ‘
{ _/IA%A C/ug:&:upe.i

Comments;, 3 ' ﬂnﬁdﬁm_ 5/*/(__’, SD6G
Dt /X

Revised 7/2007
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1
atch No. W/} 1/ sMguse / AR/COC 613693
Dept. No./Mail S‘top': 4142/1126 Project/Task No. 146422.10.11.0 D Waste Characterization
Project/Task Manager:  Don Schofield b f:::] SMO Authorization; -Send preliminary/copy report to:
Project Name: CWL GWM Lab Contact: Edie ent/803 556-8171 Contract #: PO 691436
Record Center Code: ER/1267 074/DAT Lab Destination: GEL 7”2 & OnYe 7 Released by COC No.:
Logbook Ref. No.:  ER 049 SMO Contact/Phone:  Lorraine Herrera/505-844-3199 éwg Validation Required
Service Order No. CF 025-11 Send Report to SMO: I Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154 329-‘28%/
ER Sample 1D or Pump |ER Site| Date/Time(hr) [ Sample Container Preserv- Collection| Sample Parameter & Method Lab Sample

Sample No.-Fraction] Sample Location Detail | Depth (ft) | No. Collected Matrix | Type | Volume ative Method Type Requested 1D

090964-001 CWL-BW5 521 NA | 07/27/11 1148 | GW G [3x40ml HCL G SA TCE (8W846-8260)

090964-013 CWL-BW5 521 NA | 07/27/11 1149 | GW P 500 mi HNO3 G SA  |Chromium,Nickel (SW846-6020)

090965-001 CWL-TB1 NA NA | 07/27/11 1148 | DIW G 3x40ml HCL G B TCE (SW846-8260)
RMMA [JYes [“No Ref. No. Special Instructions/QC Requirements
Sample Disposal D Return to Client Disposal by lab EDD Yes |:| No
Turnaround Time [ ]7Day [ J15Day [v]30 Day e i|Level D Package [ ves No
Return Samples By: (] Negotlated TAT ..... “|*send report to:

Name Signature Init Company/Orgamzatlon/Phone/CelluIar Tim Jackson/Org 4142/MS 0729/505-284-2547
Sample Alfred Santillanes AH e~ /2 \Neston/4142/844-5130/228-0710
Team Robert Lynch Weston/4142/844-4013/250-7090
Members William J Gibson Weston/4142/844-4013/239-7367
AN ANA
/ I *Please list as separate report.

1.Relinquished by 9. ¥ (T Date7|zF]y Time 77 (4% |4.Relinquished by Org. Date Time
1. Received b Org LIEY2 Dateﬂ )7#“T|me 2 2. i &~ |4 Received by Org. Date Time
2 Relinquished by rg. (YT Date * ]/,T|me V& J€2 |5.Relinquished by Org. Date Time
2. Received by Org. (g, Date a[/Tlme 235 |5. Received by Org. Date Time
3.Relinquished by Y Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time
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CONTRACT LABORATORY

ANALYS|S‘ REQUEST AND CHAIN OF CUSTODY

Internal Lab Page 1 of 1
Batch No. SMO Pise AR/COC 613695
Dept. No./Mail Stop:  4142/1126 Project/Task No. 146422.10.11.04 [_] waste Characterization
Project/Task Manager:  Don Schofield SMO Authorization: _ﬁJ Z g: : : -Send preliminary/copy report to:
Project Name: CWL GWM Lab Contact: Edie Kent/803-556-8171 Contract #: PO 691436 ; Wy 0
Record Center Code: ER/1267 074/DAT Lab Destination: GEL . Released by COC No.:
Logbook Ref. No..  ER 049 SMO ContactPhone:  Lorraine Herrera/505-844.3199 S @Y BOQUS @AV Validation Required
Service Order No. CF 025-11 Send Report to SMO: j Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguergue, NM 87185-0154 0‘1528’? y
ER Sample ID or Pump |ER Site] Date/Time(hr) |Sample Container Preserv- Collection|Sample Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail | Depth (ft) | No. Collected Matrix | Type | Volume ative Method Type Requested 1D

090968-001 CWL-MW9 516 NA 072811\1040 GW G |3 x40ml HCL G SA TCE (SW846-8260)

090968-013 CWL-MW9 516 NA 072811\1041 GW P 500 ml HNO3 G SA __ |Chromium,Nickel (SW846-6020)

090969-001 CWL-TB2 NA NA 072811\1040 | DIW G | 3x40ml HCL G TB TCE (SW846-8260)
RMMA [JYes [“No Ref. No. Special Instructions/QC Requirements
Sample Disposal [ Return to Client Disposal by lab EDD Yes [INo
Turnaround Time [J7pay [ J15Day [4]30Day Level D Package ] Yes No
Return Samples By: L] Negotiated TAT ................... i:1*Send report to:

Name Signature | Init Company/Organlzatlon/Phone/CelluIar Tim Jackson/Org 4142/MS 0729/505-284-2547
Sample Alfred Santillanes ¢/, | A5 Weston/4142/844-5130/228-0710
Team Robert Lynch 1 A |Weston/4142/844-4013/250-7090
Members William J Gibson “ZX, 71)UFA |Weston/a142/844-4013/239-7367
7117
" / [/ *Please list as separate report.

1.Relinquished by /74 Org. 4/YZ Date ;/zg If¢ Time ¢ 77 & |4.Relinquished by Org. Date Time
1.Received by 7 )" a,' Org. ¢/ { 7 Date 9/ 2471 Time (L 1§ |4 Received by Org. Date Time
2.Relinquished by o L Q3rg. I//Tlme 1 20 |5.Relinquished by Org. Date Time
2. Received by "‘; ‘ Org. )L Date A\l Time CF12Cy 5. Received by Org. Date Time
3.Relinquished by ¥ Org b Date ' ' Time 6.Relinquished by Org. Date Time
3. Received by Org Date Time 6. Received by Org. Date Time




AR/COC NUMBERS 613697, 613698, and 613700



NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuguerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: September 9, 2011
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL
Sitee CWL GWM
AR/COC: 613697, 613698, and 613700
SDG: 283141

Laboratory: GEL
Project/Task: 146422.10.11.01
Anaysis. VOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Dataare evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Eight samples were prepared and analyzed with accepted procedures using method EPA 8260B
(VOCs). All compounds were successfully analyzed. No problems were identified with the data
package that result in the qualification of data.

Data are acceptabl e and reported QC measures appear to be adequate. The following sections discuss
the datareview and validation.

Holding Times
The samples were analyzed within the prescribed holding times and properly preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

Theinitid calibration and continuing calibration data met QC acceptance criteria.



Blanks

No target analytes were detected in the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.

I nter nal Standards

All interna standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (M S/M SD)

The MM SD analyses met QC acceptance criteria. It should be noted that the MS/MSD analysis
was performed on a SNL sample from another SDG. No sample datawill be qualified as aresult.

L aboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively | dentified Compounds (T1Cs)

TIC reports were not required.

Other QC

TBs, EB, FB, and afield duplicate pair were submitted on the AR/COC(s). There are no
“required” review criteriafor field duplicate analyses comparability; no datawill be qualified asa
result.

No other specific issuesthat affect data quality wereidentified.

Reviewed by: David Schwent Date: 09/09/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuguerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: September 9, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL
Site: CWL GWM
AR/COC: 613697, 613698, and 613700
SDG: 283141

Laboratory: GEL
Project/Task: 146422.10.11.01
Analysis: Metals

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary
Four samples were prepared and analyzed with approved procedures using methods EPA 6020 (ICP-MS

metals). Datawere reported for all required analytes. No problems were identified with the data package
that result in the qualification of data.

Data are acceptabl e and reported QC measures appear to be adequate. The following sections discuss
the datareview and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.

|CP-MSInstrument Tune

All instrument tune requirements were met.
Calibration

All initial and continuing calibration met QC acceptance criteria.



Reporting Limit Verification

All CRI recoveries met QC acceptance criteria.
Blanks
No target analytes were detected in the blanks.

|CP-M SInternal Standards

All interna standards met QC acceptance criteria.

Matrix Spike(MS)

All MS recoveries met QC acceptance criteria.

L aboratory Replicate

The replicate anayses met all QC acceptance criteria.

L aboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the samples that were <6X. No sample datawill be qualified as aresult.

| CP Interference Check Sample (ICS A and AB)

Results of the ICS A and AB analyses were not evaluated because the concentrations of Al, Ca,
Fe, and Mg in the samples were < those in the ICS solutions. No sample datawill be qualified as
aresult.

|CP Serial Dilution

The seria dilution analyses met all QC acceptance criteria

Other QC

EBs and afield duplicate pair were submitted on the AR/COC(s). There are no “required” review criteria
for field duplicate anayses comparability; no datawill be qualified as a result.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 09/09/11




Sample Findings Summary A A

AR/COC: 613697, 613698, 613700 Page 1of1

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

All other analyses met QC acceptance criteria; no further data should be qualified.




Data Validation Summary Worksheet

ARICOCH _ L[ 369, /3495, (/3 FOO Site/Project: SAML- € /L G&//?f Validation Date: 29, 09.//
SDG #: 32 ‘{0/3/ L// Laboratory: 6 L Validator: Kefv’ ‘W /4 ' Z—f?"m.éc:/?:/_’

Matrix: Ay AL AN # of Samples: /2. CVR present: V s __ Analysis Type: XOrganic X Metals
AR/COC(S) presyent: j\/(? S Sample Container Integrity: oK ’ i DORad 0 Gen Chem

Requested Analyses Not Reported

Sample Number Laboratory ID organic | genchem | metals rad Comments

Al

- /me%éd,.
Hold Time/Preservation Qutliers
Anal, within | Anal. beyond
Sampie Number Laboratory ID Analysis Pres. Coll. Date Prep, Date | Anal Date
2XHT 2X HT
od yi
/el
o
( W
Comments:
Revised 7/2007

Validated By: /&/-w # W




ARICOCH __ 4/ 369 F, 4/ Eé?l Z, bl3750

Laboratory Sample IDs: 2837 4/-00) - 023, —00Y, -'061_/9; "003 08 ‘7 ~0/l, =0/
Method/Batch #s: £ P4 526003 ( VOC) / /13 0?,25

Organic Worksheet (GC/MS)
sDG# __ 2 83149l

Matrix:

Oogr Aol
/7

Tuning (pass/fail): E TICs Required? (ves/no) &Q

Calibration f(% X MS/
Method Les | Ms | Msp /3
Analyte e (RO | ) ||| D Cog EE |FB
(outliers) " R | %D " Bank | * “* | Rep 0% —ool | -o/2
Fary-
Trichiproctiyione. NAL V | vV | v« v’ VALV (VI VT VTV Y
!
Surrogate Recovery Outliers
Sample ID
We A .
m«
IS Outliers
Sample ID Area RT Aren RT Area RT Aren RT Area RT Aren RT
4
; : 319 '
Comments: A C! S S Pl

DLi/ X

Revised 7/2007




AR/COC #:

Laboratory Sample IDs:

Inorganic Metals Worksheet

613697, b/3698, 6/3700

29314 002 —06S —00t ~0/D

spG# 2¥3/4)

Matrix:

Method/Batch #s:  E£/°# 020 ( Ic P—lm S):///,Z 9” /!

ICPMS Mass Cat (pass/fail) JO A ICPMS Resolution (pass/fail) /C:J DB
i ; 5X Blank Lab | Serial | ICS | ICSA | CRA/
Analyte Calibration Method sk | s | wms A e . Fi3
or o . Rep. Dil, AB * CRI oo
(outliers) - _f Bk v | R | "R | rep | wo MDL | %R
Int, | R® [IcV [ CCV] ICB | CCB o %R o
Ce \(VIVIVIVIJIV | N7V [ (Al r| V|~
Ne v/ v |V AR AR AN ANAT A ANAR4d
IS Outliers IS Qutliers
Sample ID %Recavery %o Recavery %Recovery CCV/CCBID %Recovery % Recovery %Recovery
e | W7 .
Cniladam Con ot
Comments: & C'. -0 0%
2Ll /X

Revised 7/2007
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CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1___
Batch No. A// # SMO Yse |, AR/COC 613697
Dept. No./Mail Stop:  4142/1126 Date Samples Shipped: g/ ] / / Project/Task No. 146422.10.11 41 [] waste Characterization
Project/Task Manager:  Don Schofield Carrier/Waybill No. SMO Authorization: 7, -Send preliminary/copy report to:
Project Name: CWL GWM Lab Contact: Edie Kentl803 556- 8171 Contract #: PO 691436
Record Center Code: ER/1267 074/DAT Lab Destination: GEL le 7 £ V! ) Released by COC No.:
Logbook Ref. No.: ER 049 SMO Contact/Phone:  Lorraine Herrera/505-844-3199 9 W 9 (4 & Validation Required
Service Order No. CF 025-11 Send Report to SMO: I Bill To:Sandia National Labs (Accotg,]sts ayable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(avaiIable at SMO) Albuguerque, NM 87185-0154
ER Sample ID or Pump |ER Site| Date/Time(hr) |Sample Container Preserv- Collection| Sample Parameter & Method Lab Sample
Sample No.-Fraction| Sample Location Detail | Depth (ft) | No. Collected Matrix | Type | Volume ative Method Type Requested 1D
090972-001 CWL-E81 NA NA | 07/28/11 1340 | DIW G |3 x40ml HCL G EB TCE (SW846-8260) OD (
090972-013 CWL-EB1 NA NA | 07/28/11 1342 | DIW P 500 mi- HNO3 G EB Chromium,Nickel (SW846-6020) (\D'L
090973-001 CWL-TR3 NA NA | 07/28/11 1340 | DIW G 3x40ml HCL G TR TCF (SWR46-8260) QO’%
RMMA [JYes [vNo Ref. No. Sample Tracking Smo Use _ |Special Instructions/QC Requirements Abnormal
Sample Disposat [ Rreturn to Client Disposal by lab Date Entered{mm/dd/yy) EDD Yes [ INo Conditions on
Turnaround Time [ |7Day { 115pay [v]30Day |Entered by: ) . |Level D Package [] Yes No Receipt
Return Samples By: D Negotiated TAT QC'inits. -1*Send report to: o
Name ,)Signat% Init Company/Orgamzahon/Phone/CeIIuIar Tim Jackson/Orqg 4142/MS 0729/505-284-2547
Sample Alfred Santillanes |/ YA Veston/4142/844-5130/228-0710 Lab Use
Team Robert Lynch ; Weston/4142/844-4013/260-7090
Members William J Gibson Weston/4142/844-4013/239-7367
/Yy . ’ { *Please list as separate report, )
1. Relinquished by . .—org. Y/ Date ¥ JU]]) Time 7O @ [4Relinquished by Org. Date Time
3 Org. q/q-L Datesz | / ) u Time / N 012 |4 Received by Org. Date Time
gOrg.LA/ yLDategl/ 'l/ Time / / 1 ¢ |5.Relinquished by Org. Date Time
2 Received by Org./@24, _Date Fol~y Time HAOD 5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




¥€1 J0 9 93eq

CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1
———n swOyUsey AR/COC 613698
Dept. No./Mail Stop:  4142/1126 Project/Task No. 146422.10.11.0f 2 [[] waste Characterization
Project/Task Manager:  Don Schofield SMO Authorization: @,4 f v (//M,, -Send preliminary/copy report to:
Project Name: CWL GWM Lab Contact: Edie Kent/803-556-8171 Contract #: PO 691436 ;‘W
Record Center Code: ~ ER/1267 074/DAT Lab Destination: GEL Released by COC No.:
Logbook Ref. No.:  ER 049 SMO Contact/Phone:  Lorraine Herrera/505-844-3199 ? (4 ’W ﬂw A4 1 vatidation Required
Service Order No. CF 025-11 Send Report to SMO: I Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV{available at SMO) Atbuquerque, NM 87185-0154
ER Sample ID or Pump |ER Site] Date/Time(hr) |Sample Container Preserv- Collection|Sample Parameter & Method Lab Sample

Sample No.-Fraction] Sample Location Detail | Depth (ff) | No. Collected Matrix | Type | Volume ative Method Type Requested 1D

090974-001 CWL-MW10 515 NA 080111\0859 GW G |3 x40ml HCL G SA TCE (SW846-8260)

090974-013 CWL-MW10 515 NA 080111\0905 GW P 500 ml HNO3 G SA  |Chromium,Nicke! (SW846-6020)

000875-0C1 CWL-MWI1O £18 NA 080111\0850 cw G 13x40ml HCL c] Dl TCE (S\W848-8260)

090975-013 CWL-MW10 515 NA 080111\0905 GW P 500 ml HNO3 G DU Chromium,Nickel (SW846-6020)

090976-001 CWL-TB4 NA NA 080111\0859 DIW G 3x40ml HCL G TB TCE (SW846-8260)
RMMA [JYes [No Ref. No. Special Instructions/QC Requirements
Sample Disposal [ Return to Client Disposal by lab EDD Yes [INo
Turnaround Time [ 17 Day [ ] 15 Day 30 Day {En Level D Package (] Yes No
Return Samples By: [] Negotiated TAT :GEiihil S *Send report to:

Name Signature Init I Company/Organization/Phone/Cellular Tim Jackson/Org 4142/MS 0729/505-284-2547
Sample Alfred Santillanes 2L ZePpiieston/4142/844-5130/228-0710
Team Robert Lynch Weston/4142/844-4013/250-7090
Members William J Gibson Weston/4142/844-4013/239-7367
>y { / *Please list as separate report.

1.Relinquished by //*£72 rg. 4/47 Date¥ Jr | |y Time ¢ @03 {4.Relinquished by Org. Date Time
1. Received by P Org. Uiz Dategf)f . Time [pg 7 [4. Received by Org. Date Time
2.Relinquished - Ors. /Y zDateg] | /| /Time 2/ =370 |5.Relinquished by Org. Date Time
2. Received by - Org. /#d Dateg‘.d\-'[] Time 'GZGD 5. Received by Org. Date Time
3.Relinquished by 4 Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time
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CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1
Batch No. //ﬂ SMO Yse AR/COC 613700
Dept. No./Mail Stop:  4142/1126 Project/Task No. 146422.10.11.01 . [_] waste Characterization
Project/Task Manager:  Don Schofield SMO Authorization: _@4 éA e -Send preliminary/copy report to:
Project Name: CWL GWM Lab Contact: Edie Kent/803-556-8171  |Contract #: PO 691436 éﬂf @)
Record Center Code: ER/1267 074/DAT Lab Destination: GEL Released by COC No.:
Logbook Ref. No.: ER 049 SMO Contact/Phone:  Lorraine Herrera/505-844-3199 S 19/ = gW o M T . Validation Required
Service Order No. CF 025-11 Send Report to SMO: I Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154 )
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 283/ ‘/ /
ER Sample ID or Pump |ER Site| Date/Time(hr) |Sample Container Preserv- Collection| Sample Parameter & Method Lab Sample
Sample No.-Fraction| Sample Location Detail | Depth (ft) | No. Collected Matrix | Type | Volume ative Method Type Requested ID
090979-001 CWL-MW11 513 NA 080211\1341 GW G | 3x40ml HCL G SA TCE (SW846-8260)
090979-013 CWL-MW11 513 NA 080211\1342 GW P 500 ml HNO3 G SA  |Chromium,Nickel (SW846-6020)
090980-001 CWL-TB5 NA NA 080211\1341 DIW G 3x40ml HCL G L] TCFE (SWA46-8260)
090981-001 CWL-FB1 NA NA 0802111330 | DIW G 3x40ml HCL G FB TCE (SW846-8260)
RMMVA LlYes [“No Ref.No. = [&aimpie Tradking Special Instructions/QC Requirements
Sample Disposal D Return to Client Disposal by lab EDD Yes D No
Turnaround Time [ 7 Day [115pay [4]30 Day t by Level D Package (] ves No
Return Samples By: L] Negotlated TAT f ; *Send report to:
Name Company/Orgamzat:on/Phone/CeIluIar Tim Jackson/Org 4142/MS 0729/505-284-2547
Sample Alfred Santillanes fVeston/4142/844-5130/228-0710
Team Robert Lynch i Weston/4142/844-4013/250-7090 Last well for CWL project for 4th Quarter.
Members William J Gibson ﬁ 7 Weston/4142/844-4013/239-7367

*Please list as separate report.

1
1.Relinquished by WWW(‘/Z Date§’| 3| L[Time [ 7S  [4Relinquished by Org. Date
1. Received by (¢~ 27 27 S mpOrg. 44T Date € %] 1y Time 1715 [4. Received by Org. Date Time
2.Relinquished b 2 2 gl O19. 4/ ¥ 7 Date &] % }’ [{ Time / 2 2 & |5.Relinquished by Org. Date Time
2. Received by Org. (»24_ Date g’— ../ / Time (27 .2 5. Received by Org. Date Time
3.Relinquished by 7 Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time

~ N -

-~



CONTRACT VERIFICATION REVIEW FORMS

Note: The review forms in this section include AR/COC numbers for
environmental samples and additional AR/COC numbers for waste
characterization samples.

AR/COC Number Sample Type
613693 Environmental*
613694 Waste
613695 Environmental*
613696 Waste
613697 Environmental*
613698 Environmental*
613699 Waste
613700 Environmental*
613701 Waste

* These AR/COC forms are provided in the Data Validation Section of Annex B.




Contract Verification Review {CVR)

Project Leader Schofield Project Name CWL 6WM Case No. 146422 10.1101

AR/COC No. 613693, 613694, 613695, Analytical Lab  GEL SDG No. 282893
613696

In the tables below, mark any information that is missing or incorrect and give an explanation.

10 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? Resolved?
No. Item Yes | No If no, explain Yes No
11 All items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
16 Lab sample number(s) provided and SNL sample number(s) cross referenced X
and correct
17 Date samples received X
18 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

Line Complete? Resolved?
No. Ttem Yes [ No If no, explain Yes No

2.1 Data reviewed, signature X

2.2 Method reference number(s) complete and correct X

2.3 QC analysis and acceptance limits provided (MB, LES, Replicate) X

2.4 Matrix spike/matrix spike duplicate data provided (if requested) X

25 Detection limits provided; PQL and MDL {or IDL), MDA and L, X

2.6 QC batch numbers provided X

2.7 Dilution factors provided and all dilution levels reported X

2.8 Data reported in appropriate units and using correct significant figures X

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A

' (if applicable) reported

2.10 Narrative provided X

2.11 TAT met X

2.12 Hold times met X

2.13 Contractual qualifiers provided X

2.14 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

ARCOC : 613693, 613694, 613695, 613696

Ttem Yes | No If no, Sample ID No./Fraction{s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet contract specified or pro ject-specific X
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported
in picocuries per liter with percent moisture for soil samples? Units consistent between QC
samples and sample data
3.2 Quantitation fimit met for all samples X
3.3 Accuracy X
a) Laboratory control samples accuracy reported and met for all samples
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X
technique
¢) Matrix spike recovery data reported and met X
3.4 Precision X
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples
b} Matrix spike duplicate RPD data reported and met for all organic samples X
3.5 Blank data X | Aluminum detected in Metals Method Blank
a) Method or reagent blank data reported and met for all samples
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X
3.6 Contractual qualifiers provided: "J*- estimated quantity; “B"-analyte found in method blank X
above the MDL for erganic or above the PQL for inorganic; “U"- analyte undetected (results are
below the MDL, IDL, or MDA (radiochemical)): "H"-analysis done beyond the holding time
3.7 Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A

(pesticides/PCBs)




4.0 Calibration and Validation Documentation

Contract Verification Review (Continued)

ARCOC : 613693, 613694, 613695, 613696

Item Yes No Comments

4.1 6C/MS (8260, 8270, ete.)

a) 12-hour tune check provided X

b) Initial calibration provided X

c} Continuing calibration provided X

d) Internal standard performance data provided X

e) Instrument run logs provided X
4.2 6C/HPLC (8330 and 8010 and 8082)

@) Initial calibration provided N/A

b) Continuing calibration provided N/A

¢) Instrument run logs provided N/A
4.3 Tnorganics (metals)

a} Initial calibration provided X

b) Continuing calibration provided X

¢) ICPinterference check sample data provided X

d) ICP serial dilution provided X

e) Instrument run logs provided X
4.4 Radiochemistry

a) Instrument run logs provided N/A




ARCOC: 613693, 613694, 613495, 613696
Contract Verification Review (Concluded)

5.0 Problam Resalution

Summerize the findings in the toble belew, List only samples/fractions for which deficiencies have been nated.

Sample/Fraction No. Analysis Problems/Comments/Rasolutions

Were deficiencles unresolved? Yes

Based on the review, this data package is complete,

If no, provide: nonconformance report or correction request number and date correction request was submitted

. ] )
Reviewed by: e Date:_08/30/2011 _ Closed by: _ Date:




Contract Verification Review (CVR)

Project Leader Schofield Project Name CWL GWM Case No, 146422_10.11.01

AR/COC No. 613697, 613698, 613700 Analytical Lab  GEL SDG No. 283141

In the tables belfow, mark any information that is missing or incorrect and give an explanation.

10 __Andlysis Request and Chain of Custody Record and Log-In Information

Line Complete? Resolved?

No. Item Yes | No If no, explain Yes No
1.1 All items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
14 Preservative correct for analyses requested X
1.5 Custody records centinuous and complete X
16 Lab sample number(s) provided and SNL sample number(s) cross referenced X

and correct
1.7 Date samples received X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report

Line Complete? Resolved?

No. Item Yes | No If ne, explain Yes No
2.1 Data reviewed, sighature ' X
2.2 Method reference number(s) complete and correct X
23 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided (if requested) X
2.5 Detection limits provided; PQL and MDL (or IDL), MDA and L, X
2.6 QC batch numbers provided X
2.7 Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant figures X
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A

(if applicable) reported

2.10 Narrative provided X
2.11 TAT met X
212 Hold times met X
2.13 Contractual qualifiers previded X
2.14 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

ARCOC : 613697, 613698, 613700

Ttem Yes | No If no, Sample ID No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported
in picocuries per liter with percent moisture for soil samples? Units consistent between QC
samples and sample data
3.2 Quantitation limit met for all samples X
3.3 Accuracy X
) Laboratory control samples accuracy reported and met for all samples
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X
technique
c) Matrix spike recovery data reported and met X
3.4 Precision X
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples
b) Matrix spike duplicate RPD data reported and met for all organic samples X
3.5 Blank data X
a) Method or reagent blank data reported and met for all samples
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X
3.6 Contractual qualifiers provided: "J"- estimated quantity; “B"-analyte found in methed blank X
above the MDL for organic or above the PQL for inorganic; “U"- analyte undetected (results are
below the MDL, IDL, or MDA (radiochemical)); *H"-analysis done beyond the holding time
3.7 Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A

(pesticides/PCBs)




4.0 Calibration and Validation Documentation

Contract Verification Review (Continued)

ARCOC : 613697, 613698, 613700

Item Yes No Comments
4.1 GC/MS (8260, B270, etc.)
a) 12-hour tune check provided X
b) Initial calibration provided X
¢} Continuing calibration previded X
d) Internal standard performance data provided X
e) Instrument run logs provided X
4.2 6GC/HPLC (8330 and 8010 and 8082)
a} Initial calibration provided N/A
b) Continuing calibration provided N/A
¢} Instrument run logs provided N/A
4.3 Inorganics {metals)
a) Initial calibration provided X
b) Continuing calibration provided X
c) ICP interference check sample data provided X
d} ICP serial dilution provided X
_ e) Instrument run logs provided X
4.4 Radiochemistry
a) Instrument run logs provided N/A




5.0 Problem Resolution

Contract Verification Review (Concluded)

Summarize the findings In fhe_ table below. List only samples/fractions for which deficiencies have been noted.

ARCOC : 613697, 613498, 613700

Saemple/Fraction No,

Anclysis

Problems/Comments/Resolutions

T

Were deficlencles unresolved?

Yes

e

Baged on the review, this data package s complete,

If no, provide: nonco

Reviewed by:

report or correction request number

==

and date correction request was submitted

Date:__09/09/2011  Closed by: Datet




Contract Verification Review (CVR)

Project Leader Schofield Project Name CWL 6WM Case No. 146422 _10.11.01

AR/COC No. 613699, 613701 Analytical Lab  GEL SDG6 No. 283145

In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line : Complete? Resolved?

Ne. Item Yes | No If no, explain Yes Neo
1.1 All items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
13 Sample volume adequate for # and types of analyses requested X
1.4 Preservative correct for analyses requested X
15 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X

and correct
1.7 Date samples received X
18 Condition upon receipt information provided X
2.0 Analytical Laboratory Report

Line Complete? Resolved?

Ne. : Ttem Yes | No If na, explain Yes No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided (if requested) X
25 Detection limits provided; PQL and MDL (or IDL), MDA and L. X
2.6 QC batch numbers provided X
27 Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant figures X
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A

(if applicable) reported

2.10 Narrative provided X
2.11 TAT met X
212 Hold times met X
2.13 Contractual qualifiers provided X
214 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

ARCOC: 613699, 613701

If no, Sample ID No./Fraction(s) and Analysis

Item Yes | No
3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported
in picocuries per liter with percent meisture for soil samples? Units consistent between QC
samples and sample data
3.2 Quantitation limit met for all samples X
3.3 Accuracy X
a) Laboratory control samples accuracy reported and met for all samples
b} Surrogate data reported and met for all erganic samples analyzed by a gas chromatography X
technique
¢) Matrix spike recovery data reperted and met X | VOC MS recovery failed for Acetone
3.4 Precision X
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples
b) Matrix spike duplicate RPD data reported and met for all organic samples X
3.5 Blank data X | Zinc detected in Metals Method Blank
a) Method or reagent blank data reported and met for ail samples
b} Sampling blank (e.g., field, trip, and equipment) data reported and met X
3.6 Contractual qualifiers provided: "J"- estimated quantity; “8-analyte found in methed blank X
above the MDL for organic or above the PQL for inorganic; "U"- analyte undetected (results are
below the MDL, IDL, or MDA (radiochemical)): "H"-analysis done beyond the holding time
3.7 Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A

{pesticides/PCBs)




4.0 Calibration and Validation Documentation

Contract Verification Review (Continued)

ARCOC :

613699, 613701

Ttem Yes No Comments

41 GC/MS (8260, 8270, etc.)

a) 12-hour tune check provided X

b) Initial calibration provided X

¢) Continuing calibration provided X

d) Ihternal standard performance data provided X

e) Instrument run logs provided X
4.2 GC/HPLC (8330 and 8010 and 8082)

a) Initial calibration provided N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A
4.3 Inorganics (metals)

a) Initial calibration provided X

b) Continuing calibratien provided X

¢) ICP interference check sample data provided X

d) TCP serial dilutien provided X

e) Instrument run logs provided X
4.4 Radiochemistry

o) TInstrument run logs provided N/A




8.0 Problam Resolution

Contract Verification Review (Concluded)

Summarize the findings in the table below, List only samples/fractions for which deficiencies have been noted.

ARCOC: 613699, 613701

Sample/Fraction No,

Analysis

Probiems/Comments/Resolutions

Were deficiencies unresolved? Yes

Based on the review, this dara package is complete.

If no, provide! noncanformance report or correction request number

Reviewed by i JLL"‘/ |

...and date correction request was submitted

Dates_09/08/2011 __ Closed by: . _ Date:




ANNEX C
CY 2011 Post-Closure Inspection Forms/Checklists

Note: Inspection forms/checklists are found in Chemical Waste Landfill Post-Closure Care Permit,
Attachment 4.



New Mexico Environment Department
Laboratories

October 2009

Chemical Waste Landfill
Post-Closure Inspection Form

Inspection Checklist
7-27-11
2. Time of Inspection _ & 7 2 5r

3. Name of Inspector ﬂ—oz) U\T L%-Y\J_}_/L

1. Date of Inspection

Sandia

National

Post-Closure Care Permit

NM5890110518

Mandatory reguirement:

must initial box before proceeding with the inspection.)

Date read

The inspector has read the CWL Post-Closure Care Permit and activity-related
procedures in the last 12 months, and completed all required training: (Inspector

715

7L

Provide explanatory notes for each parameter not inspected or each action required. Include any remedial

steps required.

L COVER SYSTEM [Quarterly]

Inspection Parameters

Parameter
Inspected

(Yes or No)

Action
Required
{Yes or No)

Note
Number

A. Visible settlement of the soil cover in excess of 6 inches.

PO

NO

B. Erosion of the soil cover in excess of 6 inches deep.

ND

ND

C. Evidence of water ponding.

ND

NO

D. Animal infrusion burrows in excess of 4 inches in diameter.

Note: For first 3 to 5 years this inspection requirement may be covered on
the Cover Biology Checklist.

NO

E. Contiguous areas of no vegetation greater than 200 fi2.

Note: For first 3 to 3 years this inspection requirement may be covered on
the Cover Biology Checldist.

NO

1L SURFACE-WATER (STORM«WATER) DIVERSION STRU :

=URES [Quarterly]

Inspection Parameters

Pammeter

Inspected
{¥Yes or No)

Action
Reguired

(Yes or No)

Note
Number

A. Channel or sidewall erosion in excess of 6 inches deep.

RN

MO

B. Channel sediment accumulation in excess of 6 inches deep.

No

AL

C. Debris that blocks more than 1/3 of the channel width.

Ao

Ao

PERMIT ATTACHMENT 4
Page 104 of 125




3

New Mexico Environment Department

Sandia

National

Laboratories
October 2009 Post-Closure Care Permit
NM5890110518
Chemical Waste Landfill
Inspection Checklist (Continued)
IIL. SECURITY FENCE [Qiarterly]
_ . , e A Cmm
: Required Note
Inspection Parameters Inspected T Number
(Yes or No) | (Yes or No)

A. Accumulation of wind-blown plants and debris.

Mbm" N

B. Fence wires and posts in need of repair/maintenance.

MO

MO

C. Gates in need of oiling/repair/maintenance.

N6

A 6

D. Locks in need of cleaning or replacerent.

NO

NO

E. Warning signs in need of repair or replacement.

MO

No

F. Survey monuments in vicinity of CWL visible.

MO

N©b

' IV. SOIL-GAS AND GROUNDWATER MONITORING WELLS. [Semi-Annually]

Parameter

Action N
. Required ote
Inspection Parameter Inspected Number
(Yes or No) (Yes or No)
A.  Concrete pads, bollards, and protective casings in need of
repair/maintenance. Yﬂ 5 N /0
B. Well cover caps and Swagelok® dust caps in need of ,\/
repair/maintenance. ] 65 N 2]
C. Passive venting Baroballs™, soil-gas sampling ports, pumps and tubing
in need of repair/maintenance. : Yé 5 N 0
C. Monitoring wells and soil-gas sample port locations properly labeled. )/G 5 N 0
D. Locks in need of cleaning or replacement. \/~ {/5 N 0
V. PREVIOUS DEFICIENCIES {Quarterly]
. B — Amm
; Regquired Note
Inspection Parameter Inspected Number
(Yes or No) (Yes or No)
A. Uncorrected/undocumented previous deficiencies. N n, N H,

PERMIT ATTACHMENT 4

Page 105 of 125




New Mexico Environment Department

- Sandia Nationat
Laboratories ’
October 2009 Post-Closure Care Permit
NM5890110518
Chemical Waste Landfill
Inspection Checklist (Continued)
NOTES
" Note . .
Number Description

2 -Y\-\\‘S \“Svec?l”\oh Bf‘f*itneé om\v \—o won w&\-e(

Mcam-‘co”\\g wret m& Swvlma‘ eﬁ,u PIMERY. Tasgeationog

e Cover Sy&'\-cr"\ S Koo0 ~weter d\vecsion S‘\—ru}'fmftx , Ond

Scc_wc\'\f Cemnce are pecforrmed oy sther Inspeclorg &na

ane documenred gn gmsther set of "Qort-closure
msdoez:\—#on Form xnseedion ohecklisT!’

PERMIT ATTACHMENT 4
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New Mexico Emvironment Departiment Sandia National

Laboratories

October 2009 : Post-Closure Care Permit
NM5890110518

Chemical Waste Landfill
Inspection Checklist (Continued)

Action (Note Number)  assigned to Date action completed
Action (Note Number) - assigned to Date action completed
Action {Note Number) ___ assigned 1o Date action completed
Action (Note Number) assigned to | Date action completed
Action (Note Number) - assiglled to . Date action completed

Additional Comments:

Inspector's Signature WM/

Original to: Chemical Waste Lanq,ﬁ( 1 Operating Record
Copy to: Envirommental Safety and Health (ES&FH) and Security Records Center, MS-1309

PERMIT ATTACHMENT 4
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New Mexico Environment Departmment Sandia National Laboratories
Qctober 2609 Post-Closure Care Permit
NMS5850110518

Chemical Waste Landfill
Post-Closure Inspection Form
Biology Inspection Checklist for the CWL Cover

Mandatory requirement:

The inspector has read the CWL Post-Closure Care Permit and activity-related
procedures in the last 12 months, and completed all required training: (§

(Inspector must initial box before proceeding with the inspection,)

Date read July 15,2011

Approximate vegetative coverage (actively photosynthesizing): _ 28 % -

Approximate percent native vegetation of the total vegetative cover: 90 %

Listed below are the main plant species identified growing on the CWL cover and the
approximate percent cover for each species.

%Total cover
Scientific Name Common Name (optional)  photosynthesizing

Bouteloua gragilis Blue grama 24%
Aristida purpurea Purple three-awn trace
Atriplex canescens ~ Four-wing salt 1%

Salsola tragus Russian thistle trace
Kochia scoparia Burningbush 2%

Sporobolus flexuosus Mesa dropseed _ trace
Pleuraphis jamesii Galleta trace
Gutierrezia sarothrac Snakeweed trace

PERMIT ATTACHMENT 4
Page 2 of 125



New Mexico Environment Department Sandia National Laboratories

October 2009 Post-Closure Care Permit
NMS5890110518

Chemical Waste Landfill
Biology Inspection Checklist for the CWL Cover (Continued)

Are there any contiguous areas of no vegetation greater than 200 square feet? (Approximately 14
x14 1ty _No

I “Yes,” mark such areas on a map and attach to this checklist, and improve such area(s) with
native vegetation via so1l augmentation, scarification, and/or reseeding.

Are there any very deeply rooted (roots greater than 8 feet deep at maturity) plant species present
on the cover? _ Yes

If “Yes,” mark such areas on a map and attach to this Vchecklist, and remove plant(s) from
the cover.

Notes: Atriplex canescens (ATCA) is a native shrub that can develop a deep taproot at maturity.
There are approximately fifty small ATCA shrubs distributed evenly across the cover. The
young shrubs currently have shallow root systems. The location of each shrub is not indicated

on the map due to the high number shrubs and their shallow root systems at present. All ATCA

individuals will be clipped between January 1 — February 28, 2012. Mortality of ATCA is best
achieved by clipping during the winter.

Limited driving of full-size trucks occurred on the cover during the August 2011 weed
removal event. The vehicle tracks are evident by reduced vigor of the plants that were driven

over. No driving should be allowed on the cover until the longer term impact of the 2011 driving

can be assessed during the 2012 srowing season.

Inspection for animal burrow intrusion into CWL cover
Are any burrows present on the cover? Yes
Does any burrow(s) appear to be active? Yes

Does any active burrow(s) appear to be that of a species that is able to burrow 6 feet deep or
greater? No

If any of the active burrows appear to be that of a species that is able to burrow 6 feet or greater,
mark such burrow(s) on a map and attach at the end of this checklist, and take appropriate
actions as necessary to prevent damage to the cover.

Notes: No mammal burrows were observed on the cover. Only ant burrows were observed on
the cover.

Biological Aspects Mgp — [neote: sketch map to locate specific features will be attached]
Survey Biologist Name: \en f{*\»@z{ cx&),\e_ Date: %e& v 22 260\

s!\}rk“ No m? fvacb.,\}‘rqﬁ kXﬁJ =

&mv&érﬂsmwﬁb Glp

Original to: Chemical Waste Landfili Operating Record
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New Mexico Environment Department
October 2009

Chemical Waste Landfill
Post-Closure Inspection Form
~ Inspection Checklist

1. Date of Inspection 7/ ZZ—/ /
2. Time of Inspection /05 s

3. Name of Inspector %ﬂéé/’f 272?4/\/

Mandatory requirement:
The inspector has read the CWL Post-Closure Care Permit and activity-related

procedutes in the last 12 months, and completed all required training: (Fespector %
must initial box before proceeding with the inspection. ) j

Date read ?/7—5/"7

Provide explanatory notes for each parameter not inspected or each action required. Include any remedial
steps required.

Parameter Action Note
Inspected Reguired Number

Inspection Parameters
(Yes or No) | (Yes or No)
A. Visible setflement of the s0il cover inl excess of 6 inches. . !7 e 5 no
B. Erosion of the soil cover in excess of 6 inches deep. v
P e no
C. Evidence of water ponding. yes Ao

D. Animal intrusion burrows in excess of 4 inches in diameter.

Note: For first 3 to 5 years this inspection requirement may be covered on ) J
the Cover Biology Checklist, %’é—é e
E. Contignous areas of no vegetation greater than 200 fi2.
Note: For first 3 to 5 years this inspection requirement may be covered on |
. . &
the Cover Biology Checklist. f > no /

Parameter A caon vte
Inspected Required Number

Inspection Parameters
(Yes or Noj) | (Yes or No)
A. Channel or sidewall erosion in excess of 6 inches deep. P e A
B. Channel sediment accurnulation in excess of 6 inches deep. ‘7% 25 40
C. Debris that blocks more than 1/3 of the channel width, ' v‘jﬁ 4 no

7
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Imspection Checklist (Continued)

Senxdia National Laboratories
Post-Closure Care Permit

NM5890110518

Parameter Action

Inspection Parameters Inspected | Required Nf::l’fer
(Yes or No) (Yes or Noj

A, Accumulationt of wind-blown plants and debris. ues A0

B. Fence wires and posts in need of repair/maintenance. (/11 PR A0

C. Gates in need of oiling/repair/maintenance. yﬂj 2.5 e/ .

D. Locks in need of cleaning or replacement. '/l; 25 7o 7

E. Warning signs in need of repair or replacement. (‘é@ 7e

F. Survey monuments in vicinity of CWL visible. V/;’L es l;p;gé 3

Inspection Parameter

arameter
Inspected
(Yes or Noj}

Parameter Action
Inspection Parameter Inspected Required Niv;fer
(Yes or No) (Yes or No)
A. Concrete pads, bollards, and protective casings in need of ]
Tepair/maintenance. 9&5 ne %L
B.  Well cover caps and Swagelok® dust caps in need of
repair/maintenance. /?@5 e
C. Passive venting Baroballs™, soil-gas sampling ports, pumps and tubing v
n need of repair/maintenance. j €5 #no
C. Monitoring wells and soil-gas sample port locations properly labeled. Vy 23 »o 5
D. Locks in need of cleaning or replacement. e 2.5 A8 2

Action
Required

(Yes or No)

Note
Number

A. Uncormrected/undocumented previous deficiencies.

PERMIT ATTACHMENT 4
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New Mexico Environment Department
Post-Closure Care Permit

Cctober 2009

NM5820110518

Chemical Waste Landfill
Inspection Checklist (Continued)

NOTES
Note ..
Number Description
/ See. rover 5/5/0;7 Chec ko) s 7 f’
A focks Grd aeks are i f@?&c/ condy Top ., The.
2, Wil be_ /ffg‘éﬁvé/@o/ qs /»"a@/@n%i@. m;z”%/e_mﬂ%/:
Clear Aebrrs qnd /eje;‘4/§éﬂ /25 reces sary ) Fror fle
2. Ly jb{,f‘l/ﬁ.-/\f PRI en]S,
n Faint of Cass i Go/ards SO all wels aras pit
| g00d Cond)f0sD buf some Sohihg was bessinsiag
reventive. /hm»‘q/{qﬁc{ncé y 4//'/ Soeals B <

% olcny, fFs
(MJL‘.,ZJ W2, 01, 0-2, Z’»B,B’ME} will be_ rggtaﬁﬂédf,

S et inom s wif be fﬁﬂ/ﬂ@f it ore pobiss

brass Fasd for prevetie smaiofenence,
Z 7
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October 2009 Post-Closure Care Permit
NMS5R001 10518

Chemical Waste Landfill
Inspection Checklist (Continued)

Action (Note Number) =~ L assigned to %ﬁ /4/5? Kﬂﬂw% Date action completed /ﬂ/ / i

Action (Note Number} 7 2 assigned to /%ﬂﬂ M/%V'MA Date action completed /¢/ éz_’ i
Action (Note Number) _i assigned to ////;ﬁ /ff}#ﬂﬁﬁ‘?‘?é Date action completed /C’fog vd
Action (Note Number) L assigned to /EM M?éiﬂdé;grxDate action completed /2// 7 //’

Action (Note Number) assigned to Date action completed

Additional Comments:

/; 7(;7//5?1""” ‘;%0 /Ajfaéjfé” A /éﬁ, ffé’a{n/lﬂﬁ]éf Qné/
50 gas_monifbry welly wes /wfm <l durts e

7/7-?’/ / /ﬁgﬂuﬁm, /7 evendie 1}y S s
/
//Mﬁ;fm&/ a5 Mpesemenfed i Nbtts 2,4, ead 5.

Inspector's Signature /%\A W‘

Original to: Chemical Waste Landfiil {peratmg Record
Copy to: Environmental Safety and Health (ES&H) and Security Records Center, MS-1309
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New Mexico Environment Department Sandia National Laboratories
COctober 2009 Post-Closure Care Permit
NM5890110518

Chemical Waste Landfill
Post-Closure Inspection Form
Inspection Checklist

1. Date of Inspection i / / 23 / /7
2. Time of Inspection o f / 5

3. Name of Inspector ,/(ﬁé@;/% éﬂi’d é |

Mandatory requirement:

The inspecior has read the CWL Post-Closure Care Permit and activity-related
procedures in the last 12 months, and completed all required training: (fnspecior /Z‘
v

muist inifial box before proceeding with the inspection.)

Date read #2_5///

Provide explanatory notes for each parameter not inspected or each action required. Include any remedial
steps required.

Parameter Action Note
Inspected Required | Number

Inspection Parameters
(Yes or No) | (Yes or No)
A. Visible settlement of the soil cover in excess of 6 inches. ‘,:/ € 5 y i
- - . - f
B. Erosion of the soil cover in excess of 6 inches deep. w3 3 ‘ A
- - 7 .
C. Evidence of water ponding. Yy . p] /E/J
7

D. Animal intrusion burrows in excess of 4 inches in diameter.

Note: For first 3 to 5 years this inspection requirement may be covered on ?l &j A/ fr]
the Cover Biology Checklist. {

E. Contiguous arcas of no vegetation greater than 200 ft2.

Note: For first 3 to 5 years this inspection requirement may be covered on ;‘7 &3 / l/ g
the Cover Biology Checklist.

arameter ction ote
Inspection Parameters Inspected Required | Number
(Yes or No} | (Yes or No)
A. Channel or sidewall erosion in excess of 6 inches deep. yes ) Vi
B. Channel sediment accumulation in excess of 6 inches deep. | ve 1 A
C. Debris that blocks more than 1/3 of the channel width. Jf% ¢ P
4
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New Mexice Environment Department
October 2009

Chemical Waste Landfill
Inspection Checklist (Continued)

Sandia National Laboratories
Post-Closure Care Permit
NM5890110518

Parameter Action

Inspection Parameters Inspected Required Nf:zfer
(Yes or Noj | (¥es or No)

A. Accumulation of wind-blown plants and debris. v 5 A |

B. Fence wires and posts in need of repair/maintenance. v yes A

C. Gates it need of oiling/repair/mainienance., '; 2.5 A7

D. Locks in need of cleaning or replacement. s /4/0

E. Waming‘signs in need of repair or replacement. / g e ) A

F. Survey monuments in vicinity of CWL visible, é s 4

repair/maintenance.

Parameter Action
: Reguired Note
Inspection Parameter Inspected Number
(Yes or No) | (Yes or No)
A.  Concrete pads, bollards, and protective casings in need of
repair/maintenance. /Z/ & AP {
B.  Well cover caps and Swagelok® dust caps in need of A/é) J

C. Passive venting Baroballs™, soil-gas sampling ports, pummps and tubing
i need of repair/maintenance.

A0

C. Monitoring wells and soil-gas sample port locations property labeled.

A0

D. Locks in need of cleaning or replacement.

A

Inspection Parameter

Parameter
Inspected
(Yes or No)

Action
Required

(Yes or No)

Note
Number

A. Uncomrected/undocumented previous deficiencies.

W ais

Vo
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New Mexico Environment Department Sandia National Laboratories

October 2009 Post-Closure Care Permit
NMSE90110518

Chemical Waste Landfill
Inspection Checklist (Continued)

NOTES
Note Descrinti
Number escription
/ .ﬂ?%acj,éq o“jr 50;‘/-—5’"615 :{n{j Mcn;}lg,f,:? gya//5 I3

ﬁ&fﬁ?/'m«e,c/ é}, v hrer /'f/f'ﬁ/?idé?/'i
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New Mexico Environment Department Sandia National Laboratories

October 2009 Post-Closure Care Permit

NM5890110518
Chemical Waste Landfill
Inspection Checklist (Continued)

Action (Note Number) assigned to Date action completed

Action (Note Number) assigned to Date action completed

Action (Note Number) assigned to Date action completed

Action (Note Number) assigned to Date action completed

Action (Note Number) assigned to Date action completed

Additional Comments:

. 2 WA 4 i
Inspector's Signature IWW
o /’

Original to: Chemical Waste Landfill Operating Record
Copy to: Environmental Safety and Health (ES&H) and Security Records Center, MS-1309
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2011 Chemical Waste Landfill Biology Report

The first Chemical Waste Landfill (CWL) Post-Closure Biology Inspection of the
evapotranspirative cover (ET Cover) vegetation was conducted on September 22, 2011.
The inspection observations are documented in the “Chemical Waste Landfill Post-Closure
Inspection Form Biology Inspection Checklist for the CWL Cover.”

Achieving a sustainable plant community on the ET Cover is an important component of
overall ET Cover performance. Vegetation minimizes erosion by stabilizing the ET Cover
surface. The plants also move soil moisture from the ET Cover Topsoil and Native Soil
Layers to the atmosphere through transpiration. Plant species that are native to the area
create the optimal, self-sustaining plant community because the species are specifically
adapted to the local climate and soil conditions. The CWL is located at an approximate
elevation of 5300 feet in a semi-arid climate that experiences high temperatures
throughout the summer, cold temperatures in the winter, and frequent drought conditions.
Perennial native grass species provide the best ET Cover performance due to their
extensive near-surface root systems that are poised to uptake moisture throughout the
year and prevent precipitation from percolating deeper into the subsurface soil.

This summary report represents the compiled results of quarterly vegetation inspection
and monitoring activities performed by the staff biologist for Calendar Year (CY) 2011, as
required by the CWL Post-Closure Care Permit (PCCP), Attachment 1, Section 1.9.1.1. The
purpose of this report is to provide relevant background information, describe local climate
trends over the 2011 growing season, expand on the inspection results, and provide
recommendations for future ET Cover vegetation inspection, monitoring, and maintenance.

Background Information

The initial CWL ET Cover seeding effort, completed in September 2005 after cover
construction, was not successful. In 2009 the staff biologist determined that the CWL ET
Cover vegetation would not meet the criteria for successful revegetation in the timeframe
specified in the PCCP (i.e., within 5 years of the Permit becoming effective). The CWL was
reseeded during the 2009 growing season. The 2009 effort involved the removal of weedy
plant species by hand, drill seeding a native seed blend into the soil, installing a gravel
mulch layer over the seeded area, and then applying supplemental water via a temporary
irrigation system throughout seedling development (late August through October). The
native seed blend included four native grass species and a native shrub, four-wing saltbush
(Atriplex canescens). The inclusion of the four-wing saltbush was a mistake, as mature
plants can develop a deep tap root. Based upon the current conditions of the CWL (all
waste areas excavated and backfilled), deeply rooted plants do not pose a threat relative to
mobilizing contaminants, but they will be controlled as a best management practice in
accordance with the PCCP.

The CWL has shown consistent, robust native plant growth across the ET Cover since the
reseeding effort was completed in August 2009. The 2009 reseeding and supplemental
watering effort was approved by NMED (Bearzi July 2009), documented in the CWL Final
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RCRA Closure Report (SNL/NM September 2010), and is responsible for the CWL ET Cover
meeting the successful revegetation criteria during the September 2011 inspection.

The only CWL ET Cover maintenance activity that occurred in 2011 was one weed-removal
event conducted from August 18 through 23. Removal of the four-wing saltbush (Atriplex
canescens) was the primary focus of this maintenance event, although other undesirable
annual weedy species were also removed. Weed removal was conducted in late August
when the plants were well established (i.e., they were large enough to identify and
remove), but before the seeds became dry and easily dislodged from the plants. All weedy
species and the four-wing saltbush plants were pulled by hand or removed using a
pitchfork, at the direction of the staff biologist. A best faith effort was made to remove both
the surface plant and the root system. Two trailer loads of weeds and four-wing saltbush
plants (approximately 30 cubic yards of compressed vegetation) were removed from the
ET Cover and surrounding vicinity. The weedy species removed included Russian thistle
(also known as tumbleweed when it dries out after the growing season) and lesser
quantities of kochia.

Local Climate Trends for CY 2011 Growing Season
Precipitation was well below normal with temperatures averaged above normal. Weather

extremes in February included a record low of -7°F, and for more than three days the
hourly temperatures were below 32°F. March was very dry and windy with temperatures
averaging more than 5°F above normal. The first six months of 2011 were the driest since
formal record keeping began over 100 years ago.

The second half of 2011 started with a weak monsoon weather pattern yielding half the
normal rainfall in July. Average precipitation in August and September was followed by
above-normal rainfall in October. October through December had temperatures closer to
the historical mean for the season.

Considered separately, the temperature extremes, the severe lack of rain, and the drying
winds that occurred during the first half of 2011 are significant plant stressors. When
these stressors occur simultaneously or in series, as they did in early 2011, they can be
detrimental to plant life. The condition of the ET Cover at the end of the growing season
clearly demonstrates the ability of the established ET Cover native plant community to
survive severe climatic events.

September 2011 Inspection Results

The initial CWL ET Cover Biology Inspection was timed to occur near the end of the New
Mexico growing season (i.e., September) in order to most accurately determine the
coverage of living plants. At this time the cumulative effects of the previous winter and the
recent growing season can be assessed for the CY by determining the relative abundance
and health of ET Cover vegetation.
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The September 2011 CWL ET Cover Biology Inspection determined the ET Cover meets the
operational criteria for successful revegetation as defined in the CWL PCCP(Attachment 1,
Section 1.9) and presented below. Inspection results are summarized after each criterion.

o Total percent foliar coverage equals 20 percent (i.e., 20 percent of the land surface is
covered with living plants versus 80 percent bare surface area)

Inspection Results: The approximate vegetative coverage (this is the actively

photosynthesizing foliar coverage) was determined to be 28%.

e Ofthe 20 percent total foliar coverage, 50 percent or greater comprises native perennial
species, and 50 percent or less comprises annual species; and

Inspection Results: The vegetative coverage was composed of approximately 90% native

perennial species and 10% annual species.

o No contiguous bare spots greater than 200 square feet (approximately 14 by 14 feet) are
present.

Inspection Results: No contiguous bare vegetation areas greater than 200 square feet were

present.

Percent foliar coverage is determined by the overall percentage of green vegetation on the
ET Cover because photosynthesis clearly indicates living plants (i.e., green vegetation). The
percentage of the ET Cover surface with actively photosynthesizing plants gives a true
measure of the current health of the CWL plant community. Non-green organic litter from
previous seasons of plant growth only indicates previous growth and is not useful in
determining current ET Cover health. The above-ground portions of native perennial
grasses dry out and turn brown after each growing season. For this reason, biology
inspections need to take place during the growing season when the plants are green. Itis
not possible to determine which perennial plants are living and which are dead during the
winter. Very few annual plants (i.e., weedy, invasive species) are alive during the winter
months. However, the roots of living perennial plants (i.e., native grasses) are alive
throughout the winter, providing soil stabilization and precipitation uptake as they expand
their root system during the dormant season.

Foliar coverage of each species across the site is determined by dividing the cover into
smaller sections of approximately 35 meters by 35 meters. Each section is walked
thoroughly and the percent cover of each species is determined based upon visual
inspection, then averaged overall for the entire cover. Coverage for species that are
present in very low numbers are recorded as “trace” when the percent cover is less than
one-half of one-percent. Species that are present between one-half and one percent are
recorded as “1%.”

Animal burrows were not observed on the CWL during the September 2011 inspection.
This may be due to the gravel mulch acting as a small animal deterrent. More effort is
required for animals to dig through gravel than to build burrows by digging directly into
soil. No barren areas were identified (i.e., contiguous areas 200 square feet or greater that
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do not have any live vegetation). Due to the lack of animal burrows, barren areas, or other
features that would typically be shown on a CWL sketch map attached to the Biology
Inspection Form, no map was included for the September 2011 inspection.

Figure 1, provided at the end of this report, includes photographs of the ET Cover
vegetation taken during the September 2011 inspection. The relatively dense growth of
perennial native grasses is evident in these photographs. As summarized above and
documented on the September 2011 Biology Inspection Form, the three criteria for
successful revegetation were met during the September 2011 inspection, indicating the
native plant community is successfully re-established. There were no other vegetation repairs
or issues identified.

Recommendations

Due to the achievement of successful revegetation criteria documented during the
September 2011 inspection, CWL Biology Inspections will be reduced to an annual
frequency. Future annual Biology Inspections will be conducted in August or September
using the same approach as the 2011 inspection.

Management of four-wing saltbush and undesirable annual weedy plant species (i.e.,
Russian thistle and kochia) will continue to occur as directed by the staff biologist. The
removal of weeds and shrubs is conducted as a voluntary, best management practice and
will continue to be performed at the time of year that allows the most effective results.
These activities are not subject to the PCCP 60 day repair time limit (Attachment 1,
Section 1.9.1).

e Because four-wing saltbush mortality is best achieved by clipping the shrubs during
the winter months, remaining shrubs will be clipped between January 1 and
February 28, 2012. This will prevent the development of mature shrubs with
potentially deep taproots.

¢ Removal of undesirable annual weedy plant species (i.e., Russian thistle and kochia)
from the ET Cover will be conducted as directed by the staff biologist to support the
growth of the desired perennial native grass species and to promote the overall
health of the ET Cover vegetation.

Both the annual Biology Inspections and the quarterly Final Cover System inspections will
address documentation requirements for contiguous barren areas and animal burrows
according to the PCCP, Attachment 1, Section 1.9.1.2. The annual Biology Inspections and
associated reports will also address and document any maintenance or repair work that
needs to be completed according to Permit requirements or as best management practices.
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