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EXECUTIVE SUMMARY 

The Mixed Waste Landfill (MWL) at Sandia National Laboratories New Mexico (SNL/NM) is a 
solid waste management unit that underwent corrective action in accordance with Title 20, 
Chapter 4, Part 1 of the New Mexico Administrative Code (20.4.1.600 NMAC), incorporating 
Chapter 40, Code of Federal Regulations (CFR), Part 264.101 (40 CFR 264.101); regulatory 
criteria found in the New Mexico Secretary of the Environment’s Final Order In the Matter of 
Request for a Class 3 Permit Modification for Corrective Measures for the Mixed Waste Landfill 
No. HWB 04-11(M) (Curry May 2005); the Compliance Order on Consent (NMED April 2004); 
and the Resource Conservation and Recovery Act (RCRA) Facility Operating Permit for Sandia 
National Laboratories, EPA ID No. NM5890110518 (Permit) (NMED January 2015, with all 
approved modifications). 
 
As of March 13, 2016, the February 2016 Final Order In the Matter of Proposed Permit 
Modification for Sandia National Laboratories EPA ID No. NM5890110518 to Determine 
Corrective Action Complete with Controls at the Mixed Waste Landfill, No. HWB 15-18 (P) 
(Flynn February 2016) became effective, granting the Class 3 Permit Modification to reflect that 
the MWL is Corrective Action Complete with Controls. The MWL Long-Term Monitoring and 
Maintenance Plan (LTMMP) (SNL/NM March 2012), which became effective on January 8, 2014 
(Blaine January 2014), defines all monitoring, inspection, maintenance/repair, and reporting 
requirements for the MWL. This MWL Annual Long-Term Monitoring & Maintenance Report 
documents monitoring, inspection, maintenance, and repair activities conducted at the MWL 
during the April 1, 2016 through March 31, 2017 reporting period.  
 
Sampling activities for this reporting period included two semiannual monitoring events each 
for groundwater, soil-vapor, and radon. Annual soil-moisture monitoring was conducted in 
April 2016, annual tritium surface soil sampling was conducted in August 2016, and annual biota 
sampling (metals and radionuclides) was conducted in September 2016. All monitoring activities 
were conducted in accordance with LTMMP requirements and no monitoring results exceeded 
LTMMP trigger levels. All monitoring results were consistent with historic MWL monitoring data. 
 
Inspections of the MWL final cover system, storm-water diversion structures, compliance 
monitoring systems, and security fence were performed in accordance with LTMMP 
requirements. Required maintenance and repairs were minor and were generally performed 
during the inspections. 
 
The Evapotranspirative (ET) Cover continues to meet successful revegetation criteria and is in 
excellent condition with even coverage of mature, native perennial grasses. Maintenance was 
performed during the reporting period as a best management practice for ET Cover vegetation, 
and included a lower level of effort relative to previous years. The purpose of ongoing ET Cover 
maintenance efforts is to promote the growth and health of the desired native grass species 
by reducing competition with weedy species for limited moisture and nutrients.  
 
Based on previous inspections, additional best management practice activities were 
conducted during this reporting period to improve the site and reduce long-term ET Cover 
and site maintenance. These activities included improvements to site access and drainage 
(i.e., improvements to the access and perimeter road) and the installation of erosion and burrow 
control measures at the ten perimeter monitoring well locations.  
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Regulatory activities during the reporting period included submittal of the Mixed Waste Landfill 
Annual Long-Term Monitoring & Maintenance Report, April 2015-March 2016 (SNL/NM June 
2016) and two submittals of updated reference documents cited in the LTMMP. There were no 
LTMMP modifications in this reporting period.  
 
All LTMMP requirements have been met for the April 2016 through March 2017 reporting 
period. Based upon monitoring, inspection, and maintenance results, the ET Cover and 
monitoring systems are functioning as designed and site conditions remain protective of human 
health and the environment.  
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1.0   INTRODUCTION 

Sandia National Laboratories (SNL) is a multimission laboratory owned by the U.S. Department 
of Energy (DOE)/National Nuclear Security Administration. During the time period described in 
this report, SNL was managed and operated by Sandia Corporation, a wholly owned subsidiary 
of Lockheed Martin Corporation. On May 1, 2017, the name of the management and operating 
contractor of SNL transitioned to National Technology and Engineering Solutions of Sandia, 
LLC., a wholly owned subsidiary of Honeywell International, Inc. Sandia National Laboratories, 
New Mexico (SNL/NM) is located within the boundaries of Kirtland Air Force Base (KAFB), 
southeast of the City of Albuquerque in Bernalillo County, New Mexico (Figure 1-1). The Mixed 
Waste Landfill (MWL) is located 4 miles south of SNL/NM central facilities and 5 miles southeast 
of Albuquerque International Sunport, in the north-central portion of Technical Area (TA)-III 
(Figure 1-2).  
 
The MWL disposal area comprises 2.6 acres. During operations, the MWL accepted low-level 
radioactive waste, hazardous waste, and mixed waste from SNL/NM research facilities and off-
site DOE and U.S. Department of Defense generators from March 1959 to December 1988. 
More specific information regarding the MWL inventory and past disposal practices is presented 
in the MWL Phase 2 RCRA Facility Investigation Report (Peace et al. September 2002) and the 
extensive MWL Administrative Record. 
 
All MWL Long-Term Monitoring and Maintenance Plan (LTMMP) (SNL/NM March 2012) 
monitoring, inspection, and maintenance/repair requirements have been met for the April 1, 
2016 through March 31, 2017 reporting period. This MWL Annual Long-Term Monitoring & 
Maintenance (LTMM) Report documents all activities and results as required by Section 4.8.1 
of the LTMMP. Based upon monitoring, inspection, and maintenance results, the MWL 
Evapotranspirative (ET) Cover and all monitoring systems are functioning as designed, and site 
conditions remain protective of human health and the environment. No monitoring trigger levels 
were exceeded. Industrial land use is being maintained for the MWL consistent with LTMMP 
requirements. 
 
The MWL is a solid waste management unit that underwent corrective action in accordance with 
the following regulatory criteria:   
 

 New Mexico Secretary of the Environment’s Final Order In the Matter of Request 
for a Class 3 Permit Modification for Corrective Measures for the Mixed Waste 
Landfill No. HWB 04-11(M) (Curry May 2005) 
 

 Compliance Order on Consent (NMED April 2004) 
 

 Resource Conservation and Recovery Act (RCRA) Facility Operating Permit for 
Sandia National Laboratories, EPA ID No. NM5890110518 (Permit) (NMED 
January 2015, with all approved modifications) 

 
On February 12, 2016, the New Mexico Environment Department (NMED) Secretary Ryan 
Flynn issued the Final Order In the Matter of Proposed Permit Modification for Sandia National 
Laboratories EPA ID No. NM5890110518 to Determine Corrective Action Complete with 
Controls at the Mixed Waste Landfill, No. HWB 15-18 (P) (Flynn February 2016).  
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Figure 1-1 

Location of the Mixed Waste Landfill with respect to Kirtland Air Force Base and the City of Albuquerque
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Figure 1-2 

Location of the Mixed Waste Landfill within Technical Area III  
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As of March 13, 2016, the February 2016 Final Order became effective, granting the Class 3 
Permit Modification to reflect that the MWL is Corrective Action Complete (CAC) with Controls. 
All controls required for the MWL are defined in the MWL LTMMP that was approved by NMED 
on January 8, 2014 (Blaine January 2014) and is included in Attachment M of the SNL RCRA 
Facility Operating Permit (Kieling February 2016). The MWL LTMMP (SNL/NM March 2012) 
defines all long-term monitoring, inspection, maintenance/repair, and reporting requirements 
that are applicable to the MWL.  
 
 
1.1 Purpose and Scope 
 
The purpose of this Annual LTMM Report is to document monitoring, inspection, maintenance, 
and repair activities conducted during the April 1, 2016 through March 31, 2017 reporting 
period. The LTMMP includes requirements for documenting all monitoring, inspection, and 
maintenance/repair activities conducted during each reporting period.  
 
 
1.2 Report Organization 
 
This report is organized as follows: 
 

 Chapter 1 presents background information, purpose and scope, and report 
organization. 
 

 Chapter 2 presents LTMMP monitoring and inspection requirements.  
 

 Chapter 3 presents radon monitoring activities and results. 
 

 Chapter 4 presents tritium surface soil monitoring activities and results. 
 

 Chapter 5 presents vadose zone soil-vapor monitoring activities and results. 
 

 Chapter 6 presents vadose zone soil-moisture monitoring activities and results. 
 

 Chapter 7 presents groundwater monitoring activities and results. 
 

 Chapter 8 presents biota monitoring activities and results. 
 

 Chapter 9 presents inspection, maintenance, and repair activities and results. 
 

 Chapter 10 summarizes regulatory activities. 
 

 Chapter 11 presents a general summary and conclusions for the reporting period. 
 

 Chapter 12 lists the references cited in this report. 
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Annexes to this report provide supporting information as follows: 
 

 Annex A – Radon Monitoring Forms 
 

 Annex B – Surface Soil Tritium and Biota Monitoring Forms and Reports 
 

 Annex C – Soil-Vapor Monitoring Forms and Reports 
 

 Annex D – Soil-Moisture Monitoring Forms 
 

 Annex E – Groundwater Monitoring Forms and Reports 
 

 Annex F – Inspection Forms 
 

 Annex G – Biology Report 
 

 Annex H – As-Built Drawings Mixed Waste Landfill Evapotranspirative Cover with 
Erosion Control  
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2.0   MONITORING AND INSPECTION REQUIREMENTS 

Monitoring, inspection, maintenance, and repair requirements are defined in Chapters 3 and 4 
of the MWL LTMMP and are briefly summarized in this chapter. Monitoring requirements are 
described in Section 2.1 and resulting empirical data are evaluated to assess site conditions. 
Inspection requirements are described in Section 2.2 and include requirements to perform 
maintenance and/or repairs. As a whole, these activities ensure the physical controls at the 
MWL are maintained, perform as designed, and provide the information needed to assess ET 
Cover performance.  
 
 
2.1 Monitoring Requirements 
 
The primary objective of the monitoring activities at the MWL is to ensure that the ET Cover and 
site conditions are protective of human health and the environment. Monitoring activities include 
sampling and analysis of air, surface soil, vadose zone, groundwater, and biota. The multi-
media monitoring program is summarized in Table 2-1, which presents information for each 
monitoring activity including the sampling media, monitoring parameters, frequency, number of 
samples, locations, and monitoring methods.  
 
The data quality objective (DQO) of all monitoring activities is to produce representative, 
accurate, defensible, and comparable analytical results to support the monitoring objective. The 
DQO is accomplished through implementation of standard operating procedures and analytical 
procedures/methods, including quality assurance measures, quality control samples, and data 
evaluation protocols. 
 
Sampling and Analysis Plans (SAPs) for each monitoring activity are included in MWL LTMMP, 
Appendices C through G. Results for monitoring activities conducted at the MWL during the 
subject reporting period are presented in Chapters 3 through 8.  
 
 
2.2 Inspection, Maintenance, and Repair Requirements 
 
The primary objective of inspection, maintenance, and repair activities at the MWL is to ensure 
that the ET Cover, other physical controls at the site (i.e., surface-water diversion features, 
perimeter security fence, and survey monuments), and the monitoring systems (groundwater 
and vadose zone networks) perform as designed. 
 
Inspection parameters, specifications, frequency, and repair requirements are detailed in 
Chapter 4 of the MWL LTMMP and summarized in Table 2-2. Repair work is initiated, as 
needed, based upon the results of the inspections and tracked to completion on the respective 
inspection forms. Long-term monitoring inspection checklists/forms are contained in the MWL 
LTMMP, Annex I. Results of inspection activities conducted at the MWL in the subject reporting 
period are presented in Chapter 9. The following sections provide additional background 
information on MWL inspections and associated maintenance/repairs. 
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Table 2-1 
Mixed Waste Landfill Monitoring Parameters, Frequencies, and Methods 

 

Sampling 
Media 

Monitoring  
Parametersa/ 
Constituents 
of Concern Monitoring Frequencya 

Number 
of 

Samples 
Per Event Monitoring Locations 

Monitoring  
Methodb Comments 

Air Radon Year 1 – Quarterly 
Year 2 – Quarterly 
Year 3 – Semiannual 
Year 4 – Semiannual 
Year 5 and subsequent years – 
Annual 

17 10 detectors placed at 
corners and midpoints of 
perimeter fence 
5 detectors placed on 
completed cover 
2 detectors at background 
locations 

Track-etch detectors 
(at breathing zone 
height); sampling 
and analysis per 
LTMMP Appendix C 

Samples are time-
weighted average and 
will be collected over a  
3-month period.  
The first quarterly 
monitoring period begins 
in January of each year. 

Surface 
Soil 

Tritium Annual 4 One sample collected 
from each corner of the 
MWL ET Cover 

Grab samples of soil 
collected; moisture 
extracted and 
analyzed for tritium 
using liquid 
scintillation per 
LTMMP Appendix G 

Samples collected from 
the MWL ground surface 
at the four corners of the 
ET Cover. 

Vadose 
Zone 

VOCs in soil 
vapor 

Year 1 – Semiannual 
Year 2 – Semiannual 
Year 3 – Semiannual 
Year 4 and subsequent years – 
Annual 

17 Samples collected from 2 
single-port soil-vapor 
monitoring points installed 
through the ET Cover 
(MWL-SV01 and MWL-
SV02) and 3 perimeter 
multi-port FLUTe™ wells 
(MWL-SV03, MWL-SV04, 
and MWL-SV05)  

Sampling and 
analysis of soil vapor 
per LTMMP 
Appendix D  

MWL-SV01 and MWL-
SV02 have a sampling 
port approximately 35 ft 
below the original ground 
surface. MWL-SV03, 
MWL-SV04, and MWL-
SV05 have sampling 
ports at depths of 
approximately 50, 100, 
200, 300, and 400 ft bgs. 

Vadose 
Zone 

Moisture 
content beneath 
the ET Cover  

Year 1 – Semiannual  
Year 2 – Semiannual 
Year 3 and subsequent years – 
Annual 

171 3 soil-moisture monitoring 
access tubes 
Measurements obtained 
at 1-ft increments from 4 ft 
to 25 ft bgs, then 5-ft 
increments to total depth 
of the access tube 
(200 linear ft) 

Soil-moisture 
monitoring per 
LTMMP Appendix E 

Moisture content in 
vadose zone beneath the 
cover is measured using 
a neutron probe to 
evaluate moisture 
infiltration through the ET 
Cover. 

Refer to footnotes at end of table. 
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Table 2-1 (Concluded) 
Mixed Waste Landfill Monitoring Parameters, Frequencies, and Methods 

 

Sampling 
Media 

Monitoring  
Parametersa/ 
Constituents 
of Concern Monitoring Frequencya 

Number 
of 

Samples 
Per Event Monitoring Locations 

Monitoring  
Methodb Comments 

Groundwater VOCs, metalsc, 
tritium, radon, 
gamma-emitting 
radionuclidesd, 
and gross 
alpha/beta 
activity 

Semiannual 4 MWL compliance 
groundwater monitoring 
well network: MWL-BW2, 
MWL-MW7, MWL-MW8, 
and MWL-MW9  

Sampling and 
analysis of 
groundwater 
samples per 
LTMMP Appendix F 

Monitoring wells 
MWL-MW4, MWL-MW5, 
and MWL-MW6 retained 
for monitoring 
groundwater elevation 
only. 
 

Biota – 
Surface Soil 

Metalse and 
gamma-emitting 
radionuclidesf  

Annual  Up to 4  
(2 each, if 
they exist) 

Variable - ant hills and 
animal burrows on the 
MWL ET Cover located 
during ET Cover 
inspections, if present 
 

Grab sampling and 
analysis of surface 
soil at animal burrow 
and/or ant hill 
features per LTMMP 
Appendix G 

If no features are 
identified, no samples will 
be collected.  

Biota – 
Cover 
Vegetation  

Gamma-
emitting 
radionuclides 
(short list) in 
vegetation 

Annual  Up to 2  
if they 
exist 

Variable - potentially 
deep-rooted vegetation 
overlying former disposal 
areas located during ET 
Cover inspections, if 
present 

Grab sampling and 
analysis of 
vegetation, including 
the plant and root 
system per LTMMP 
Appendix G 

If no potentially deep-
rooted plants are present, 
no samples will be 
collected. 

Notes: 
aMonitoring parameters and frequency will be reevaluated every five years in the Five-Year Reevaluation Report. 
bSampling and Analysis Plans and sampling requirements in appendices of the MWL LTMMP (SNL/NM March 2012). 
cRequired metals analyses include cadmium, chromium, nickel, and uranium (SNL/NM March 2012). 
dRadionuclide results reported for groundwater include americium-241, cesium-137, and cobalt-60. 
eRequired metals analyses include RCRA metals plus copper, nickel, vanadium, zinc, cobalt, and beryllium (SNL/NM March 2012). 
fRadionuclide results reported for biota include cesium-137, cobalt-60, radium-226, thorium-232, uranium-235, and uranium-238. 
bgs = Below ground surface. 
ET = Evapotranspirative. 
FLUTe™ = Flexible Liner Underground Technologies, Ltd.TM 
ft = Foot (feet). 
LTMMP = Long-Term Monitoring and Maintenance Plan. 
MWL = Mixed Waste Landfill. 
RCRA  = Resource Conservation and Recovery Act. 
VOC = Volatile organic compound. 
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Table 2-2 
Mixed Waste Landfill Inspection, Maintenance, and Repair Requirements 

 

MWL System to be Inspected 
Inspection Frequency/

Performed by Inspection Parameters Maintenance Implementation 
Maintenance/Repair 

Frequencya 
ET Cover Surface Quarterly until vegetation 

is established, annually 
thereafter by a staff 
biologistb 

Vegetation Inventory Soil augmentations and/or 
reseeding 

Within 60 days of 
discovery of needed 
repairs. 
Reseeding repairs may 
be delayed to await the 
appropriate growing 
season. 

Biology Inspection Contiguous areas of no vegetation 
>200 ft2 

Revegetate barren areas that 
exceed prescribed limits 

(Cover vegetation and signs of 
animal activity) 

Animal intrusion burrows in 
excess of 4 inches in diameter 

Repair cover system damage 
that exceeds prescribed limits 

ET Cover System (Surface) Quarterly by a field 
technician 

Settlement of cover surface in 
excess of 6 inches 

Repair cover system damage 
that exceeds prescribed limits 

Within 60 days of 
discovery of needed 
repairs. 
Reseeding repairs may 
be delayed to await the 
appropriate growing 
season. 

Erosion of cover soil in excess of 
6 inches deep 
Ponding of water on the ET Cover 
surface in excess of 100 ft2 
Animal intrusion burrows in 
excess of 4 inches in diameter  
Contiguous areas of no vegetation 
>200 ft2 

c 
Revegetate barren areas that 
exceed prescribed limits c 

Within 60 days of 
discovery of needed 
repairs. 

ET Cover Surface-Water (Storm 
water) Drainage Features 

Quarterly by a field 
technician 

Channel or sidewall erosion in 
excess of 6 inches deep 

Repair erosion that exceeds 
prescribed limits 

Within 60 days of 
discovery of needed 
repairs. Accumulations of sediment in 

excess of 6 inches deep or debris 
that blocks more than 1/3 of the 
channel width 

Remove sediment and debris 
accumulations that exceed 
prescribed limits 

Soil-Vapor Monitoring Wells, 
Soil-Moisture Monitoring Access 
Tubes, and Groundwater 
Monitoring Wells 

Groundwater and 
Vadose Zone Network 
Components: Field 
technician to inspect at 
same frequency/time that 
monitoring occurs 

Concrete pads, stanchions, and 
protective casings 

Maintain, clean, repair, replace, 
re-label, as appropriate 

Within 60 days of 
discovery of needed 
repairs. Well cover caps and Swagelok® 

(or equivalent) dust caps 
Monitoring wells and soil-vapor 
sampling port labels 
Locks  
Sampling pumps and tubing  
Neutron probe and cable system 

Refer to footnotes at end of table. 
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Table 2-2 (Concluded) 
Mixed Waste Landfill Inspection, Maintenance, and Repair Requirements 

 

MWL System to be Inspected 
Inspection Frequency/

Performed by Inspection Parameters Maintenance Implementation 
Maintenance/Repair 

Frequencya 
ET Cover Physical Controls Quarterly by a field 

technician 
Presence of wind-blown plants 
and debris 

Remove wind-blown plants and 
debris 

Within 60 days of 
discovery of needed 
repairs. Condition of fence wires, posts, 

gates, gate locks, warning signs, 
and survey monuments in the 
local area 

Repair broken wire sections and 
posts, repair/oil gates, 
clean/replace locks, 
repair/replace warning signs, 
clear dirt/debris from 
monuments 

Notes: 
aMaintenance/repairs will be performed as necessary, based upon the results of inspections. 
bThe transition from quarterly to annual inspections by a staff biologist is based upon meeting successful revegetation criteria as determined by the staff biologist 
(SNL/NM March 2012). 
cBarren areas exceeding >200 ft2 will not require corrective action after ET Cover vegetation is determined to have met successful revegetation criteria if they are 
the result of relatively short-term climate stresses (e.g., severe short-term drought), and the staff biologist determines they will naturally fill in over time. However, 
these areas will be noted and tracked during inspections and reviewed annually by the staff biologist to determine whether action is required based upon 
comparison to surrounding vegetation. 
ET = Evapotranspirative. 
ft2 = Square feet. 
MWL = Mixed Waste Landfill. 
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2.2.1 ET Cover Biology Inspection  
 
The ET Cover consists of four main layers: Compacted Subgrade, Biointrusion, Compacted 
Native Soil, and Topsoil Layers (Figure 2-1). A thin soil layer was placed on top of the 
Biointrusion Layer to fill void space and create an even surface upon which the Native Soil 
Layer was constructed. The Subgrade varies in thickness from 0 to 3.3 feet and the combined 
average thickness of the overlying ET Cover layers is 5.37 feet. The Topsoil layer was seeded 
with native grasses to mitigate surface erosion and promote evapotranspiration. The native 
grass species were selected based upon biological assessments of TA-III (Sullivan and Knight 
1992; Peace et al. November 2004). As shown in Figure 2-1, the as-constructed thickness of 
the ET Cover layers exceeds as-designed thicknesses, resulting in a more protective ET Cover. 
A conceptual schematic profile of the ET Cover and how it works is provided in Figure 2-2.  
 
The ET Cover surface slopes gently to the west (2 percent slope) and sheds surface-water 
runoff to the west and down the side slopes. An engineered drainage swale located immediately 
east, north, and south of the ET Cover diverts surface run-on from the east (upgradient) side of 
the ET Cover and run-off from the side slopes around the northern and southern ends of ET 
Cover to the west (Figure 2-3).  
 
Cover vegetation monitoring was accomplished in two phases. The first phase of quarterly 
inspections by the staff biologist focused on establishing native vegetation on the ET Cover 
such that successful revegetation criteria are met as defined in Section 4.1 of the MWL LTMMP. 
The August 2014 Biology Inspection was the last quarterly inspection conducted as part of the 
first phase. Completion of the first phase initiated transition to the second phase of annual 
inspections. The second phase annual inspections are performed near the end of the growing 
season (August–September) to determine the coverage of living plants. The staff biologist 
continues to document the flora coverage and signs of animal and insect activity during these 
annual inspections. 
 
Damage to cover vegetation that exceeds the criteria listed in Section 4.2.2 of the LTMMP is 
noted on the Biology Inspection Checklist/Form and appropriate maintenance/repairs must be 
completed within 60 days of the notation. Reseeding repairs may be delayed until the 
appropriate time during the growing season (Table 2-2).  
 
At the end of each reporting year, the staff biologist summarized the results of the annual 
inspection and local climate trends, and presents recommendations in a summary report 
included in the Annual LTMM Report (Annex G). The annual Biology Inspection Checklist/Form 
is included in the Annual LTMM Report (Annex F). 
 
 
2.2.2 ET Cover Surface and Physical Controls Inspection 
 
The ET Cover surface, side slopes, and physical controls (i.e., storm-water drainage 
swale, security fence, locks, gates, signs, and survey monuments) are inspected by a field 
technician on a quarterly basis. Inspection parameters, specifications, frequency, and required 
maintenance/repair activities for the ET Cover are summarized in Table 2-2. Documentation of 
animal burrows in excess of 4 inches in diameter and contiguous areas lacking vegetation in 
excess of 200 square feet are noted on both the quarterly Cover Inspection and annual Biology 
Inspection Checklists/Forms. 
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Figure 2-1 

Schematic Profile of the Mixed Waste Landfill Evapotranspirative Cover Layers 
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Figure 2-2 
Schematic Profile of the Mixed Waste Landfill Evapotranspirative Cover and How it Works 
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Figure 2-3 
Mixed Waste Landfill Engineered Storm-Water Drainage Swale 
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If inspection item specifications are exceeded they will be noted on the Cover Inspection 
Checklist/Form and appropriate maintenance/repairs will be completed within 60 days of the 
notation. Reseeding repairs may be delayed until the appropriate time during the growing 
season (Table 2-2).  
 
 
2.2.3 Monitoring Networks and Sampling Equipment 
 
Groundwater monitoring wells, soil-vapor monitoring wells, soil-moisture monitoring access 
tubes, and associated sampling/monitoring equipment are inspected at the same frequency and 
during the associated monitoring events. All inspection parameters, specifications, and required 
maintenance/repair activities are detailed in Table 2-2. The inspections and any associated 
maintenance and repair activities are documented on monitoring network-specific inspection 
checklists/forms. There is a separate inspection checklist/form for each of the three monitoring 
networks and associated sampling/monitoring equipment. 
 
If conditions are observed that require maintenance, repair, or replacement they will be noted on 
the associated Monitoring Network Inspection Checklist/Form and appropriate actions will be 
completed within 60 days (Table 2-2).  
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3.0   RADON MONITORING RESULTS 

This chapter presents radon monitoring activities (i.e., sampling and analysis), analytical 
results, and data evaluation in accordance with LTMMP Section 3.2.1 and Appendix C 
(SNL/NM March 2012). The monitoring objective is to collect data to evaluate radon gas flux 
(i.e., movement) to the atmosphere at the MWL. This monitoring provides an early warning 
detection system for changing conditions so that timely action can be taken, if necessary. The 
trigger level defined in LTMMP Section 5.2.1 apply only to results from the monitoring stations 
located along the perimeter security fence (locations RN1 through RN 10). 
 
Radon monitoring field activities are described in Section 3.1, analytical laboratory results and a 
discussion of data quality are presented in Section 3.2, and data evaluation requirements and a 
comparison of results to the trigger level are presented in Section 3.3. A summary of radon 
monitoring activities and results is provided in Section 11.1. 
 
 
3.1 Radon Sampling Field Activities 
 
This section describes radon monitoring activities conducted at the MWL in conformance with 
LTMMP Appendix C, which describes the procedures, methods, and analytical protocols for 
deploying, collecting, and analyzing radon monitoring samples.  
 
The radon air measurements were obtained using alpha-track radon gas detectors 
manufactured by Landauer® Radon (i.e., Radtrak® and Radtrak2® detectors) designed to 
monitor radon exposure for three months to one year to obtain a long-term average activity over 
time. In accordance with Chapter 3 of the LTMMP, the radon monitoring frequency transitioned 
to semiannual after completing two years of quarterly radon monitoring. 
 
Two monitoring events were conducted during calendar year (CY) 2016, fulfilling the LTMMP 
semiannual monitoring requirement. Radon monitoring presented for this April 1, 2016 through 
March 31, 2017 reporting period covers the CY 2016 period January 1, 2016 through 
December 31, 2016 due to the time required for laboratory analysis and data review after 
collection of the detectors in the field. 
 
Radon sampling locations are designated as RN1 through RN17 and are shown in Figure 3-1. 
Locations RN1 through RN10 are located on the perimeter security fence and are the 
compliance locations to which the trigger level applies. Locations RN11 through RN15 are 
located on the ET Cover surface directly above pits and trenches with known sealed radium-226 
sources. Radon is generated by the decay of radium-226, so results from these locations 
provide an early warning if sealed sources degrade. Locations RN16 and RN17 are background 
locations established away from the MWL, but in the general vicinity. Table 3-1 presents the 
dates of detector deployment and collection, location number, average radon air concentrations 
in picocuries per liter (pCi/L) for each six-month period, and the CY 2016 annual average radon 
air concentrations. 
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Figure 3-1 
Mixed Waste Landfill Radon Detector Locations  
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Table 3-1 
Summary of Radon Results 

Mixed Waste Landfill Air Monitoring 
Calendar Year 2016 

 

Sample 
Locationa 

1st Half CY 2016 2nd Half CY 2016

CY 2016 
Average Radon Air 

Concentration 
(pCi/L) 

Trigger 
Level 

(pCi/L) 

Detector 
Deployment 

Date 

Detector 
Collection 

Date 

Detector 
Deployment 

Date 

Detector 
Collection 

Date 
1/7/2016 7/12/2016 7/12/2016 1/4/2017

Semiannual Time-Weighted Average Radon Air 
Concentration (pCi/L) 

RN1 0.8 0.2 0.5 4 
RN2 0.7 0.2 0.5 4 
RN3 0.8 0.2 0.5 4 
RN4 0.6 0.2 0.4 4 
RN5 0.5 0.2 0.4 4 
RN6 0.6 0.2 0.4 4 
RN7 0.7 0.2 0.5 4 
RN8 0.7 0.3 0.5 4 
RN9 0.8 0.2 0.5 4 

RN10 0.7 <0.2b 0.5c 4 
RN11 0.6 0.2 0.4 NA 
RN12 0.6 0.2 0.4 NA 
RN13 0.7 0.2 0.5 NA 
RN14 0.4 0.2 0.3 NA 
RN15 0.7 0.2 0.5 NA 
RN16 0.8 0.2 0.5 NA 
RN17 0.8 0.3 0.6 NA 
RNTB <0.2b <0.2b <0.2b NA 

Notes: 
aBolded sample locations are the compliance locations where the trigger level applies. 
bNot detected, result is less than the minimum detectable activity. 
cLower limit of detection reported during 2nd half CY 2016 was used in calculating the CY 2016 average radon 
concentration. 
CY = Calendar year. 
NA = Not applicable. 
pCi/L = Picocuries per liter. 
RNTB = Trip blank. 
 
 
Semiannual monitoring results are reviewed and evaluated by an SNL/NM radiological subject 
matter expert (SME). The data evaluation letter reports prepared by the SME also include the 
corresponding laboratory data sheets, Analysis Request/Chain-of-Custody forms (AR/COCs), 
and pictures of the radon monitoring station equipment and configuration. They are provided in 
Annex A. 
 
 
3.1.1 Radon Monitoring Detector Deployment and Collection 
 
Radtrak® (January-June 2016) and Radtrak2® (July-December 2016) radon detectors were 
deployed and collected at the 17 sampling locations as shown in Table 3-1 and Figure 3-1. As 
of July 2016 Landauer Incorporated phased out the Radtrak® detectors and introduced the 
Radtrak2® detectors. During the months in between deployment and collection, inspections 
were conducted to ensure the deployed detectors and associated protective housing were in 
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good condition. All detectors were found in good condition during the monitoring period at the 
times of collection. Minor maintenance to remove spider webs and maintain the protective 
housing was performed at the time of the inspections. 
 
 
3.1.2 Field Quality Control 
 
Field quality control (QC) measures associated with each monitoring event include two types of 
samples, a field control sample (trip blank) and two field background samples. The trip blank 
analysis is used to confirm detectors were not contaminated during storage and shipment to the 
analytical laboratory. Two field background samples (RN16 and RN17) were collected during 
each sampling event at areas outside of the MWL, but within TA-III, to confirm natural radon 
activities in the vicinity of the MWL (Figure 3-1). The two field background sample results are 
compared to the sample detectors results that characterize radon activities immediately above 
the disposal areas (RN11 through RN15) and around the perimeter (RN1 through RN10). 
 
 
3.1.3 Waste Management 
 
No waste is generated during radon monitoring field activities.  
 
 
3.2 Laboratory Results 
 
This section summarizes radon air monitoring results for CY 2016. The detectors were 
submitted to Landauer® Nordic for analysis. Analytical laboratory reports, including the analytical 
method, dates of analyses, and contract verification reviews are filed in the SNL/NM Record 
Center.  
 
 
3.2.1 Environmental Sample Results 
 
The compiled semiannual monitoring results are presented in Table 3-1. Figure 3-2 shows the 
tabulated data in graphical form along with the trigger level of 4 pCi/L. No sample locations 
exceeded the trigger level of 4 pCi/L. The CY 2016 average radon activity at locations RN1 
through RN15 ranged from 0.3 to 0.5 pCi/L. The CY 2016 average radon activity at background 
locations RN16 and RN17 ranged from 0.5 to 0.6 pCi/L, respectively. The individual CY 2016 
detected activity ranged from < 0.2 pCi/L (non-detection) at location RN10 (July-December 2016 
results) to 0.8 pCi/L at locations RN1, RN3, RN9, RN16, and RN17 (January-June 2016 
results). 
 
Results obtained with the new Radtrak2® detectors during the July-December 2016 monitoring 
period were consistently lower than the activities measured during the January-June 2016 and 
previous monitoring periods (i.e., CY 2014 and 2015). The most likely cause of the lower 
activities in the July-December 2016 monitoring period is related to a change in the design of 
the newer Radtrak2® detectors. The Landauer® Nordic Laboratory Manager indicated the new 
Radtrak2® detectors have a longer diffusion time than the older Radtrak® detectors, and thus  
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Figure 3-2 
Mixed Waste Landfill 

Calendar Year 2016 Semiannual Radon Air Monitoring Results 
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prevent thoron (Radon-220 with a half-life of just 56 seconds) from entering the detector and 
potentially causing a higher reading.  
 
 
3.2.2 Field Quality Control Sample Results 
 
A trip blank (designated as RNTB in Table 3-1) was submitted with the detectors collected 
during each semiannual sampling event. The results from analysis of the trip blanks confirmed 
there was no contamination during storage and shipment of detectors RN1 through RN17 to the 
analyzing laboratory.  
 
The two field background sample results (RN16 and RN17) for each semiannual event are 
compared to the semiannual sample results for detectors RN1 through RN15 and are shown in 
Figure 3-2. These background sample results show that conditions at the MWL are essentially 
equivalent to background conditions. 
 
 
3.2.3 Data Quality 
 
There were no data quality issues associated with CY 2016 radon monitoring. The radon results 
are acceptable and met the DQOs.  
 
The difference in results between the Radtrak® (deployed January-June 2016 and during 
previous monitoring periods) and Radtrak2® detectors (deployed July-December 2016) was 
investigated. A re-analysis of the new Radtrak2® detectors was performed by Landauer® Nordic 
and the results were confirmed. The Landauer® Nordic Laboratory Manager further confirmed 
that appropriate quality control requirements were followed and quality control results were 
consistent with method requirements. No sampling or laboratory issues that may have caused 
the results to be lower were identified. The most likely explanation for the difference in the 
monitoring results is the new Radtrak2® detectors are designed to prevent thoron (Radon-220 
with a half-life of just 56 seconds) from being measured by the detector. Additional actions will 
be taken in CY 2017 to further investigate the newer Radtrak2® detectors and confirm that 
thoron was the cause of the higher historic values. 
 
 
3.2.4 Variances  
 
There were no variances from the LTMMP radon monitoring requirements.  
 
 
3.3 Data Evaluation and Monitoring Trigger Level 
 
The trigger level for radon in air is 4 pCi/L (time-weighted average), which applies to the 
detectors RN1 through RN10 located on the perimeter fence. The trigger level of 4 pCi/L is the 
same as the U.S. Environmental Protection Agency (EPA)-recommended action level for radon 
in households. There was no exceedance of the 4 pCi/L trigger level at any of the radon 
sampling locations during CY 2016. 
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4.0   TRITIUM SURFACE SOIL MONITORING RESULTS 

This chapter presents monitoring field activities and results for tritium in surface soil 
(i.e., sampling and analysis), analytical results, and data evaluation in accordance with LTMMP 
Section 3.3 and Appendix G (SNL/NM March 2012). The monitoring objective is to collect 
data to evaluate tritium flux (i.e., movement) to the atmosphere from soil moisture in surface 
soil at the MWL. This monitoring provides an early warning detection system for changing 
conditions so that timely action can be taken, if necessary. Results are compared to the trigger 
level defined in LTMMP Section 5.2.2.1. 
 
Tritium surface soil monitoring field activities are described in Section 4.1 and analytical 
laboratory results and a discussion of data quality are presented in Section 4.2. Data evaluation 
and a comparison of results to the trigger level are presented in Section 4.3 and Section 4.4 
presents historic data evaluation. A summary of tritium surface soil monitoring activities and 
results is provided in Section 11.1. 
 
 
4.1 Tritium Surface Soil Sampling Field Activities 
 
This section describes activities conducted in conformance with LTMMP Appendix G, which 
describes the procedures, methods, and analytical protocols for collecting and analyzing tritium 
surface soil samples. The August 2016 results are presented in the following sections.  
 
Surface soil samples were collected at the four ET Cover corner monitoring locations on 
August 8, 2016 fulfilling the annual monitoring requirement (Figure 4-1). Samples were collected 
during the New Mexico monsoon season to ensure adequate soil moisture for analysis.  
 
Monitoring results are reviewed and evaluated by an SNL/NM radiological SME. Annex B 
contains the AR/COC forms and the data evaluation memo prepared by the radiological SME 
that includes an evaluation and summary of the data. 
 
 
4.1.1 Field Quality Control 
 
A field QC sample (duplicate soil sample) was collected as part of the August 8, 2016 tritium 
sampling event in accordance with the Tritium and Biota SAP (Appendix G, Table G-4.2-1 of 
the LTMMP), which requires that one duplicate sample pair be collected for every twenty 
environmental samples. The environmental-duplicate sample pair for the August 2016 sampling 
event was collected at the northeast corner of the ET Cover, tritium monitoring location  
MWL TS-2NE (Figure 4-1).  
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Figure 4-1 
Mixed Waste Landfill Tritium Surface Soil Sampling Locations 
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4.1.2 Waste Management 
 
Waste generated during sampling activities included personal protective equipment (PPE) 
(i.e. gloves) and decontamination wipes. Waste was managed in accordance with all applicable 
requirements. Analytical data collected from the sampling event was used to characterize the 
waste; it was determined to be non-hazardous and non-radioactive and was managed as solid 
waste.  
 
 
4.2 Laboratory Results 
 
Soil samples and field QC samples were submitted to GEL Laboratories, LLC. (GEL) for 
analyses. Samples were analyzed by liquid scintillation analysis, in accordance with EPA 
Method 906.0. Tritium activity is measured in water extracted from the soil sample, so analytical 
results are sensitive to in-situ moisture content of the soil sample collected. Analytical results 
that are below the minimum detectable activity (MDA) are qualified with a “U” and are 
designated as below detection. Analytical laboratory reports, including certificates of analyses, 
analytical methods, sample results, dates of analyses, results of QC analyses, and data 
validation reports are filed in the SNL/NM Record Center.  
 
 
4.2.1 Environmental Sample Results 
 
Table 4-1 summarizes the tritium surface soil results for the August 2016 sampling event. 
Reported tritium activities for all samples were very low, below the MDA. All samples had good 
moisture content, ranging from 6 to 9 percent by mass, and the MDA ranged from 179 pCi/L 
(southwest ET Cover corner location, MWL TS-2SW sample) to 183 pCi/L (northwest ET Cover 
corner location, MWL TS-2NW). The August 2016 samples had higher moisture content than 
the August 2015 samples (2 to 3 percent by mass) resulting in a lower MDA and total 
propagated uncertainty (i.e., greater confidence in the August 2016 results). In general, the 
August 2016 results are consistent with historical results, which are characterized by low activity 
detections and non-detects. All results are below the trigger level of 20,000 pCi/L. 
 
 
4.2.2 Field Quality Control Sample Results 
 
The relative percent difference (RPD) between the environmental sample and corresponding 
duplicate results is calculated using the following formula.  
 

RPD =  
R R

[( R  +  R ) / 2]
 x 100

1

1 2

 2
 

 

where: R1  = Analysis result. 
 R2  = Duplicate analysis result.  



 
Sandia National Laboratories  April 2016 – March 2017 
MWL Annual Long-Term Monitoring & Maintenance Report 
 
 

   4-4

Table 4-1 
Summary of Tritium Results (EPA Method 906.0a) 

Mixed Waste Landfill Surface Soil Monitoring 
August 2016 

 

Sample 
Location 

Result 
(pCi/L) 

Percent Soil 
Moisture 

MDA 
(pCi/L) 

Laboratory 
Qualifier 

Validation 
Qualifier 

Trigger Level 
(pCi/L) August 2016 

MWL TS-2NW 91.2 ± 109 6.25 183 U BD,FR3 

20,000 

MWL TS-2SW 28.3 ± 101 8.00 179 U BD,FR3 
MWL TS-2SE 151 ± 115 8.22 182 U BD,FR3 
MWL TS-2NE 107 ± 110 8.32 182 U BD,FR3 
MWL TS-2NE 
(Duplicate) 

23.5 ± 102 9.09 182 U BD,FR3 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods,” SW-846, 3rd edition. 
BD = Result that is not statistically different from zero. 
EPA = U.S. Environmental Protection Agency. 
FR3 = Result is less than the MDA/MDL or < the 2-sigma TPU. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
MWL = Mixed Waste Landfill. 
pCi/L = Picocuries per liter. 
TPU = Total propagated uncertainty. 
U = Analyzed for but undetected. 
 
 
Tritium was not detected above the MDA in the environmental-duplicate sample pair; therefore, 
an RPD value was not calculated. 
 
 
4.2.3 Laboratory Quality Control and Data Quality 
 
Internal laboratory QC samples were analyzed concurrently with all environmental samples in 
accordance with laboratory procedures and EPA methods. These included laboratory control 
samples, method blanks, and matrix spike samples. The results were used to evaluate potential 
contamination associated with the laboratory analytical process and to determine the accuracy 
and precision of the analytical methods. All radiochemical data were reviewed and qualified in 
accordance with SNL/NM Administrative Operating Procedure (AOP) AOP 00-03, “Data 
Validation Procedure for Chemical and Radiochemical Data” (SNL/NM June 2014a).  
 
Based upon the data validation and review criteria, all tritium results were determined 
acceptable and met the DQOs. Reported QC sample results were in compliance with analytical 
method and laboratory procedure requirements. Data Validation Reports and Contract 
Verification Review forms are provided in Annex B. 
 
 
4.2.4 Variances  
 
There were no variances from the LTMMP tritium monitoring requirements. 
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4.3 Data Evaluation and Monitoring Trigger Level 
 
The trigger level for tritium as measured in soil moisture from surface soil samples is 
20,000 pCi/L, as specified in LTMMP Section 5.2.2.1 (SNL/NM March 2012). No sample results 
from August 2016 exceeded the trigger level.  
 
 
4.4 Historic Data Evaluation 
 
Tritium surface soil sampling has been conducted at the MWL since August 1985 at various 
locations around the MWL perimeter. The tritium sampling being performed under the LTMMP is 
a continuation of this monitoring effort. Historic tritium data from 1985 through1999 did not go 
through the same rigorous data quality review process as data collected since June 2000, but 
the earlier data do provide useful information regarding tritium levels over time.  
 
Trend plots are not presented in this Annual LTMM Report because the factors that affect tritium 
results in surface soil samples at these very low activities (e.g., soil-moisture content and 
barometric conditions) overwhelm the subtle changes in actual, measurable tritium flux. The 
data collected in August 2016 are consistent with the historical data and demonstrate 
consistent, tritium activity at very low levels that are close to or below the laboratory MDA. The 
results are consistent with no new releases from the disposal areas. 
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5.0   SOIL-VAPOR MONITORING RESULTS 

This chapter presents soil-vapor monitoring activities (i.e., sampling and analysis), analytical 
results, and data evaluation in accordance with LTMMP Sections 3.4.1 and Appendix D 
(SNL/NM March 2012). The soil-vapor monitoring objective is to provide spatial and temporal 
concentration data for volatile organic compounds (VOCs) in the soil vapor at various depths 
throughout the approximately 500-foot-thick vadose zone beneath the MWL (i.e., unsaturated 
soil and sediments above the regional groundwater aquifer). These monitoring data serve as an 
early warning detection system for the protection of groundwater so that timely action can be 
taken, if necessary. Results from the deepest sampling ports of the deepest soil-vapor wells are 
compared to trigger levels defined in LTMMP Section 5.2.3.1. 
 
Soil-vapor monitoring field activities are described in Section 5.1, analytical laboratory 
results and a discussion of data quality are presented in Section 5.2, and data evaluation and 
comparison of results to monitoring trigger levels are presented in Section 5.3. A summary of 
soil-vapor monitoring activities and results is provided in Section 11.1. 
 
 
5.1 Soil-Vapor Sampling Field Activities 
 
This section describes soil-vapor monitoring activities conducted at the MWL in conformance 
with the MWL Soil-Vapor SAP, LTMMP Appendix D, which describes the procedures, 
methods, and analytical protocols for collecting and analyzing soil-vapor samples. Field forms 
and documentation that address calibration of equipment, well evacuation, purge volumes, and 
vacuum pressure readings for each sample container are provided in Annex C.  
 
MWL-SV01 and MWL-SV02 are single-sampling-port wells installed through the ET Cover; each 
has one sampling port at depths 42.5 and 41.5 feet below ground surface (bgs), respectively. 
MWL-SV03, MWL-SV04, and MWL-SV05 are Flexible Liner Underground Technology, Ltd.TM 
(FLUTeTM) multi-sampling-port wells (i.e., each has 5 sampling ports at depths of approximately 
50, 100, 200, 300, 400 feet bgs), and are installed around the ET Cover perimeter. The well 
locations are shown in Figure 5-1.  
 
Two soil-vapor monitoring events were conducted during the April 1, 2016 through March 31, 
2017 reporting period fulfilling the LTMMP semiannual monitoring requirement. The two soil-
vapor monitoring events are described as follows. 
 

 The first sampling event was conducted on April 27, 2016. Soil-vapor samples 
were collected from all monitoring wells (MWL-SV01, MWL-SV02, MWL-SV03, 
MWL-SV04, and MWL-SV05). Duplicate samples were collected from two 
MWL-SV04 sampling ports (200 and 400-foot bgs). 

 
 The second sampling event was conducted on October 13, 2016. Soil-vapor 

samples were collected from all monitoring wells and duplicate samples were 
collected from two MWL-SV05 sampling ports (100 and 300 feet bgs). 
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Figure 5-1 
Mixed Waste Landfill Soil-Vapor Monitoring Well Locations 
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5.1.1 Well Purging 
 
Purging removes stagnant air from each monitoring port and associated sample tubing, and 
draws representative soil vapor from the soil pore space surrounding the sampling port in the 
subsurface. All wells were purged to remove a minimum of three tubing volumes of air, and 
until VOC levels stabilized (i.e., 3 photoionization detector [PID] measurements after purging 
3 tubing volumes within plus or minus 10 percent), in accordance with procedures described in 
field operating procedure (FOP) FOP 08-22, “Soil-Vapor Sampling,” (SNL/NM June 2014b), and 
LTMMP Appendix D. All wells were purged using a dedicated MWL vacuum pump. Real time 
continuous VOC screening was performed with a PID to determine stabilization during the 
purging process.  
 
 
5.1.2 Field Quality Control 
 
Field QC samples include duplicate samples (minimum of two per semiannual monitoring event) 
and field blank samples. Field QC samples were submitted for analysis with the soil-vapor 
samples and analytical results are presented in Section 5.2.2 and Annex C. Two environmental-
duplicate sample pairs were collected from each sampling port selected for the collection of 
duplicate samples. The environmental-duplicate sample pairs were collected simultaneously 
using a split stream sampling manifold system (i.e., the duplicate samples were collected at the 
same time) to reduce variability caused by time and/or sampling mechanics.  
 
Field blank samples were prepared in the field during sampling activities by collecting an ultra-
pure grade nitrogen gas sample at each monitoring well. Results were used to assess whether 
contamination of the samples may have resulted from ambient field conditions and/or during 
shipment and analysis at the laboratory.  
 
The field QC sampling protocol for the April and October 2016 sampling events included 
the collection of an environmental-duplicate sample pair from the sampling ports located at 
200 feet bgs and 400 feet bgs at monitoring well MWL-SV04 in April, and the sampling ports 
located at 100 feet bgs and 300 feet bgs at monitoring well MWL-SV05 in October. A total of five 
QC field blank samples were submitted for analysis for each of the events. Field QC sample 
results are presented in Section 5.2.2 for the April and October 2016 sampling events. 
 
 
5.1.3 Waste Management 
 
A small volume of solid waste (e.g., PPE that does not come into contact with contaminants) 
was generated during the two soil-vapor monitoring events. This waste was combined with solid 
waste generated during groundwater monitoring activities and managed as non-hazardous solid 
waste as described in Section 7.1.3.  
 
 
5.2 Laboratory Results and Trigger Level Evaluation 
 
Environmental and field QC soil-vapor samples were submitted to Test America Laboratories, 
Inc. for analyses. Samples were analyzed in accordance with EPA Method TO-15. Analytical 
laboratory reports, including certificates of analyses, analytical methods, method detection limits 
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(MDLs), reporting limits (RLs), dates of analyses, and data validation reports are filed in the 
SNL/NM Record Center. 
 
As defined in the LTMMP Section 5.2.3.1 (SNL/NM March 2012), trigger levels for VOCs in 
soil vapor at the MWL are 20 parts per million by volume (ppmv) for tetrachloroethene (PCE), 
20 ppmv for trichloroethene (TCE), and 25 ppmv for Total VOCs (i.e., the sum of validated 
detected VOCs concentrations). The trigger levels apply only to samples collected from the 
deepest sampling port (i.e., 400 feet bgs) in each of the three FLUTeTM multi-port soil-vapor 
monitoring wells (MWL-SV03, MWL-SV04, and MWL-SV05).  
 
All VOCs concentrations for the three deepest sampling ports are well below the trigger levels. 
PCE and TCE maximum concentrations were 0.440 ppmv and 0.320 ppmv, respectively, from 
the October MWL-SV03-400 sample. The maximum Total VOCs concentration was 0.8973 
ppmv, also from the October MWL-SV03-400 sample. 
 
 
5.2.1 Environmental Sample Results 
 
This section summarizes soil-vapor monitoring results for the April 1, 2016 through March 31, 
2017 reporting period. A summary of compounds detected in each semiannual event is provided 
below, and a summary of historic data (i.e., soil-vapor results collected since implementation of 
the LTMMP in January 2014) is presented in Section 5.3.  
 
 
First Sampling Event – April 27, 2016 
 
A total of 18 compounds were detected above laboratory MDLs in April 2016 samples. 
 
Acetone 1,1-Dichloroethene 
Benzene cis-1,2-Dichloroethene 
2-Butanone Methylene Chloride 
Carbon Disulfide Tetrachloroethene 
Carbon Tetrachloride Toluene 
Chloroform Trichloroethene 
Chloromethane Trichlorofluoromethane 
Dichlorodifluoromethane 1,1,1-Trichloroethane 
1,1-Dichloroethane 1,1,2-Trichloro-1,2,2-trifluoroethane 
 
PCE and TCE are the primary VOCs of concern, exhibit the highest concentrations, and 
were reported at low concentrations in all environmental samples. PCE was detected at 
concentrations ranging from 0.060 ppmv (MWL-SV05-50) to 0.430 ppmv (MWL-SV03-400). 
TCE concentrations ranged from 0.058 (MWL-SV04-400, duplicate sample) to 0.300 ppmv 
(MWL-SV03-400). Total VOCs concentrations ranged from 0.26716 ppmv (MWL-SV04-400) 
to 0.9351 ppmv (MWL-SV01-42.5). Other VOCs detected in all samples, generally at 
lower concentrations, include dichlorodifluoromethane, 1,1-dichloroethane, 1,1-dichloroethene, 
1,1,2-trichloro-1,2,2-trifluoroethane, 1,1,1-trichloroethane, and trichlorofluoromethane. The 
two highest VOC concentrations were both PCE results: 0.430 ppmv (MWL-SV03-400) and 
0.410 ppmv (MWL-SV01-42.5).  
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For the April 2016 results from the three deepest sampling ports of MWL-SV03, MWL-SV04, 
and MWL-SV05, PCE concentrations ranged from 0.110 ppmv (MWL-SV05-400) to 0.430 ppmv 
(MWL-SV03-400). TCE concentrations ranged from 0.058 ppmv (MWL-SV04-400) to 
0.300 ppmv (MWL-SV03-400). Total VOCs concentrations ranged from 0.26716 ppmv 
(MWL-SV04-400) to 0.8798 ppmv (MWL-SV03-400). 
 
 
Second Sampling Event – October 13, 2016 
 
A total of 21 compounds were detected above laboratory MDLs in October 2016 samples. Of 
the 21 detected VOCs, 2-Hexanone, 4-Methyl-2-pentanone, and o-Xylene were not detected in 
the April samples. 
 
Acetone 2-Hexanone 
Benzene Methylene Chloride 
2-Butanone 4-Methyl-2-pentanone 
Carbon Disulfide Tetrachloroethene 
Carbon Tetrachloride Toluene 
Chloroform Trichloroethene 
Chloromethane Trichlorofluoromethane 
Dichlorodifluoromethane 1,1,1-Trichloroethane 
1,1-Dichloroethane 1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1-Dichloroethene o-Xylene 
cis-1,2-Dichloroethene  
 
PCE and TCE exhibited the highest concentrations, and were reported in all 
environmental samples. PCE was detected at concentrations ranging from 0.045 ppmv 
(MWL-SV05-50) to 0.450 ppmv (MWL-SV01-42.5). TCE concentrations ranged from 
0.058 ppmv (MWL-SV05-50) to 0.320 ppmv (MWL-SV03-400). Total VOCs concentrations 
ranged from 0.29728 ppmv (MWL-SV04-50) to 0.9757 ppmv (MWL-SV01-42.5). 
Other VOCs detected in all samples, generally at lower concentrations, included 
dichlorodifluoromethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,1,2-trichloro-1,2,2-
trifluoroethane, 1,1,1-trichloroethane, and trichlorofluoromethane. The two highest VOC 
concentrations were both PCE results: 0.450 ppmv (MWL-SV01-42.5) and 0.440 ppmv 
(MWL-SV03-400).  
 
For the October 2016 results from the three deepest sampling ports of MWL-SV03, MWL-SV04, 
and MWL-SV05, PCE concentrations ranged from 0.110 ppmv (MWL-SV05-400) to 0.440 ppmv 
(MWL-SV03-400). TCE concentrations ranged from 0.091 ppmv (MWL-SV04-400) to 
0.320 ppmv (MWL-SV03-400). Total VOCs concentrations ranged from 0.38251 ppmv 
(MWL-SV04-400) to 0.8973 ppmv (MWL-SV03-400). 
 
Tables 5-1 and 5-2 (provided at the end of this chapter) summarize detected VOCs results for 
the April 2016 and October 2016 sampling events, respectively. 
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5.2.2 Field Quality Control Sample Results 
 
As described in Section 5.1.2, the field QC sampling protocol for the April and October 2016 
sampling events included the collection and analysis of environmental-duplicate sample pairs 
and field blank samples. Field QC sample results met the sampling DQOs and validated the 
field sampling procedures and protocol. The analytical results for each field QC sample type are 
presented in this section. 
 
Table 5-3 summarizes results of environmental-duplicate sample pair analyses and the 
calculated RPD values for the April and October 2016 sample pairs. An RPD was calculated 
when compounds were reported in both environmental and duplicate samples at concentrations 
greater than or equal to five times the RL. The environmental-duplicate sample pair results and 
QC field blank results are summarized below.  
 
 
First Sampling Event – April 27, 2016 
 
The two environmental-duplicate sample pairs collected during the April sampling event were 
analyzed for all analytical parameters. The calculated RPDs show good agreement for the April 
environmental-duplicate sample pairs. The RPD values ranged from <1 to 31, with only one 
RPD exceeding 20. An RPD of 50 or less demonstrates acceptable precision of the sampling 
and analytical processes as previously demonstrated during soil-vapor monitoring at the 
SNL/NM Chemical Waste Landfill (NMED October 2009 and subsequent revisions).  
 
A total of five QC field blank samples were submitted for analysis with the April 2016 samples. 
VOCs detected in QC field blank samples included acetone (1 sample), carbon disulfide 
(1 sample), and toluene (1 sample). No corrective action was required for acetone and toluene 
(both common laboratory contaminants) since these two compounds were not detected in the 
associated environmental samples. Carbon disulfide was qualified as not detected during data 
validation for the environmental sample from MWL-SV05-400 since carbon disulfide was 
reported at a concentration less than five times the QC field blank sample concentration.  
 
 
Second Sampling Event – October 13, 2016 
 
The two environmental-duplicate sample pairs collected during the October sampling event 
were analyzed for all analytical parameters. The calculated RPDs show good agreement for the 
October environmental-duplicate sample pairs. The RPD values ranged from <1 to 9.  
 
A total of five QC field blank samples were submitted for analysis with the October 2016 
samples. VOCs detected in QC field blank samples include acetone (2 samples), carbon 
disulfide (1 sample), methylene chloride (2 samples), PCE (3 samples), toluene (1 sample), 
1,1,1-trichloroethane (1 sample), TCE (1 sample), and trichlorofluoromethane (1 sample). No 
corrective action was required for carbon disulfide, PCE, 1,1,1-trichloroethane, TCE, and 
trichlorofluoromethane since these compounds were detected in associated environmental 
samples at concentrations greater than five times the field blank concentrations. Acetone, 
methylene chloride, and toluene (all common laboratory contaminants) were qualified as not 
detected during data validation for environmental samples from MWL-SV03 and MWL-SV05 
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Table 5-3 
Summary of Duplicate Samples 

Mixed Waste Landfill Soil-Vapor Monitoring 
April and October 2016 

 

Well ID/Parameter 

Environmental 
Sample (R1) 

Duplicate Sample 
(R2) RPDa 

(%) (ppmv) 
April 2016 Environmental-Duplicate Sample Pair Results
MWL-SV04-200 
Dichlorodifluoromethane 0.056 0.058 4 
1,1-Dichloroethene 0.035 0.035 <1 
Tetrachloroethene 0.180 0.180 <1 
1,1,2-Trichloro-1,2,2-trifluoroethane 0.170 0.180 6 
Trichloroethene 0.210 0.220 5 
Trichlorofluoromethane 0.036 0.036 <1 
MWL-SV04-400 
Dichlorodifluoromethane 0.019 0.017 11 
Tetrachloroethene 0.150 0.110 31 
1,1,2-Trichloro-1,2,2-trifluoroethane 0.062 0.056 10 
Trichloroethene 0.070 0.058 19 
October 2016 Environmental-Duplicate Sample Pair Results
MWL-SV05-100 
Dichlorodifluoromethane 0.077 0.077 <1 
1,1-Dichloroethene 0.023 0.023 <1 
Tetrachloroethene 0.092 0.095 3 
1,1,2-Trichloro-1,2,2-trifluoroethane 0.093 0.093 <1 
1,1,1-Trichloroethane 0.016 0.016 <1 
Trichloroethene 0.120 0.130 8 
Trichlorofluoromethane 0.160 0.170 6 
MWL-SV05-300 
Dichlorodifluoromethane 0.039 0.041 5 
1,1-Dichloroethene 0.026 0.027 4 
Tetrachloroethene 0.110 0.110 <1 
1,1,2-Trichloro-1,2,2-trifluoroethane 0.110 0.120 9 
Trichloroethene 0.120 0.120 <1 
Trichlorofluoromethane 0.034 0.035 3 
Notes: 
aRPD = Relative percent difference is calculated with the following equation and rounded to nearest whole number.  
 

RPD =  
R R

[( R  +  R ) / 2]
 x 100

1

1 2

 2
 

 
where: R1  = Analysis result. 
 R2  = Duplicate analysis result. 
 ppmv = Parts per million by volume basis. 
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since these compounds were reported at concentrations less than 10 times the QC field blank 
sample concentrations. 
 
 
5.2.3 Laboratory Quality Control and Data Quality 
 
Internal laboratory QC samples were analyzed concurrently with all environmental samples 
in accordance with laboratory procedures and EPA methods. These samples included 
laboratory control samples, method blanks, matrix spike and matrix spike duplicate samples, 
surrogate spikes samples, and replicate samples. The results were used to evaluate potential 
contamination associated with the laboratory analytical process and to determine the accuracy 
and precision of the analytical methods. All laboratory control sample results for both sampling 
events met the accuracy (i.e., % recovery) requirement of 50 to 130% for detected compounds 
(Section 2.2 of LTMMP Appendix D). Minor issues associated with laboratory QC samples that 
were documented during the data validation process are summarized below. 
 
For the April sampling event, methylene chloride (a common laboratory contaminant) was 
detected in the laboratory method blank samples associated with all samples. Eight 
environmental sample detections (including one duplicate sample detection) and four QC field 
blank detections were qualified as not detected during data validation since methylene chloride 
was detected at concentrations less than 10 times the associated laboratory method blank 
concentration. 
 
For the October sampling event, the compound 1,2,4-trichlorobenzene was reported above 
recovery limits in two laboratory control samples and one laboratory control sample duplicate. 
No corrective action was required since this compound was not detected in the October 
environmental samples. 
 
Based upon the data validation and review criteria, all April and October analytical data were 
determined acceptable and met the DQOs. Reported QC sample results were in compliance 
with analytical method and laboratory procedure requirements. Data Validation Reports, 
Contract Verification Review forms, and Certificates of Analysis are provided in Annex C. 
 
 
5.2.4 Variances 
 
One variance from requirements in the LTMMP was identified for the April and October 2016 
soil-vapor monitoring activities. This variance is considered minor because it has no adverse 
impact on data quality. During the purging process, a PID with an 11.7 electron volts (eV) lamp 
was used instead of an 11.8 eV lamp as specified in Section 3.3 in Appendix D of the LTMMP. 
11.8 eV lamps are not currently available from the manufacturer or the distributors. 
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5.3 Historic Data Evaluation 
 
Tables 5-4, 5-5, and 5-6 provide results for PCE, TCE, and Total VOCs (i.e., the sum of 
validated detected VOCs concentrations), respectively. Each table presents results for the six 
semiannual monitoring events conducted since implementation of the LTMMP in 2014. Key 
points from the evaluation of the 2014 through 2016 soil-vapor monitoring results are 
summarized below. 
 

 Results for all monitoring well sampling ports are low concentrations (i.e., less than 
0.600 ppmv) and stable (i.e., results for each sampling port show only minor 
variability).  
 

 Concentrations throughout the 500-foot thick vadose zone are relatively consistent 
(i.e., shallow results do not vary considerably from deeper results). 
 

 The soil-vapor monitoring results are consistent with an old source (i.e., disposal 
period of 1958 through 1988) that has slowly dissipated throughout the vadose 
zone. 
 

 The distribution of VOCs concentrations in the vadose zone indicates the soil-
vapor plume is stable with no new releases from the disposal area.  
 

 2014 through 2016 results for the shallow sampling depths closer to the disposal 
areas (i.e., sampling port depths ranging from 41.5 to 100 feet bgs at all five 
monitoring wells) reflect lower concentrations than were measured during the 
Phase 2 RFI in 1994 (Peace et al. September 2002) and 2008 VOC Soil-Vapor 
Investigation (SNL/NM August 2008).  
 

 Results for the three deepest sampling ports of MWL-SV03 through MWL-SV05 
(400 feet bgs) are well below the trigger levels.  

 
PCE, TCE, and Total VOCs concentrations over time for all soil-vapor monitoring wells and 
ports are presented in Figures 5-2 through 5-13. The variation in PCE and TCE concentrations 
over the six sampling events conducted from 2014 to 2016 is less than 0.100 ppmv for all 
sampling ports except MWL-SV01-42.5 (PCE variation was 0.160 ppmv between the 
September and October 2014 results). Although the PCE concentrations have increased at 
MWL-SV03-400 since September 2014, the overall increase is very small, only 0.060 ppmv. 
The MWL-SV01 (42.5 foot bgs sampling port) and the MWL-SV03 (400 foot bgs sampling port) 
locations have consistently shown the highest VOC concentrations (PCE ranging from 0.390 to 
0.560 ppmv) and Total VOCs concentrations (0.8141 to 1.14010 ppmv). The 2016 data sets are 
very similar to the 2014 and 2015 data sets indicating stable VOCs concentrations throughout 
the 500-foot thick vadose zone.  
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Table 5-4 
Summary of Historic PCE Concentrations 

Mixed Waste Landfill Soil-Vapor Monitoring 
 

Well ID & 
Sample  

Port Deptha 

September 
2014b 

(ppmv) 

October 
2014b 

(ppmv) 

April
2015b 

(ppmv) 

October 
2015b 

(ppmv) 

April 
2016b 

(ppmv) 

October 
2016b 

(ppmv) 
MWL-SV01-42.5 0.560 0.400 0.460 0.470 0.410 0.450 
       
MWL-SV02-41.5 0.086 0.067 0.075 0.068 0.068 0.070 
       
MWL-SV03-50 0.140 0.120 0.150 0.110 0.170 0.140 
MWL-SV03-100 0.210 0.230 0.240 0.220 0.240 0.240 
MWL-SV03-200 0.300 0.320 0.310 0.290 0.270 0.270 
MWL-SV03-300 0.290 0.320 0.290 0.370 0.310 0.300 
MWL-SV03-400 0.390 0.400 0.420 0.450 0.430 0.440 
       
MWL-SV04-50 0.072 0.076 0.076 0.074 0.078 0.077 
MWL-SV04-100 0.130 0.120 0.120 0.120 0.130 0.130 
MWL-SV04-200 0.180 0.180 0.170 0.150 0.180 0.150 
MWL-SV04-300 0.110 0.130 0.110 0.120 0.130 0.130 
MWL-SV04-400 0.110 0.140 0.120 0.140 0.150 0.130 
       
MWL-SV05-50 0.052 0.048 0.055 0.040 0.060 0.045 
MWL-SV05-100 0.092 0.096 0.100 0.077 0.099 0.095 
MWL-SV05-200 0.140 0.170 0.150 0.120 0.170 0.140 
MWL-SV05-300 0.090 0.120 0.097 0.110 0.100 0.110 
MWL-SV05-400 0.100 0.110 0.080 0.120 0.110 0.110 

Notes: 
All concentrations are not rounded so they exactly match the reported concentrations in corresponding data tables.  
aPort depth is the last number in the Well ID, and is in feet below ground surface. 
bIf a duplicate sample was collected, then maximum concentration of the environmental-duplicate sample pair is 
shown. 
PCE = Tetrachloroethene. 
ppmv = Parts per million by volume. 
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Table 5-5 
Summary of Historic TCE Concentrations  

Mixed Waste Landfill Soil-Vapor Monitoring 
 

Well ID & 
Sample  

Port Deptha 

September 
2014b 

(ppmv) 

October 
2014b 

(ppmv) 

April
2015b 

(ppmv) 

October 
2015b 

(ppmv) 

April 
2016b 

(ppmv) 

October 
2016b 

(ppmv) 
MWL-SV01-42.5 0.110 0.090 0.099 0.110 0.091 0.100 
       
MWL-SV02-41.5 0.075 0.058 0.067 0.065 0.063 0.065 
       
MWL-SV03-50 0.100 0.082 0.097 0.080 0.140 0.110 
MWL-SV03-100 0.190 0.190 0.200 0.200 0.210 0.210 
MWL-SV03-200 0.300 0.300 0.290 0.310 0.250 0.270 
MWL-SV03-300 0.190 0.210 0.170 0.260 0.200 0.220 
MWL-SV03-400 0.290 0.280 0.260 0.350 0.300 0.320 
       
MWL-SV04-50 0.061 0.059 0.060 0.066 0.070 0.067 
MWL-SV04-100 0.130 0.120 0.120 0.130 0.140 0.150 
MWL-SV04-200 0.210 0.210 0.190 0.200 0.220 0.200 
MWL-SV04-300 0.076 0.091 0.064 0.093 0.081 0.097 
MWL-SV04-400 0.075 0.096 0.060 0.097 0.070 0.091 
       
MWL-SV05-50 0.067 0.061 0.064 0.052 0.074 0.058 
MWL-SV05-100 0.140 0.130 0.130 0.120 0.130 0.130 
MWL-SV05-200 0.200 0.240 0.210 0.200 0.210 0.200 
MWL-SV05-300 0.100 0.130 0.082 0.120 0.096 0.120 
MWL-SV05-400 0.094 0.100 0.066 0.120 0.089 0.100 

Notes: 
All concentrations are not rounded so they exactly match the reported concentrations in corresponding data tables.  
aPort depth is the last number in the Well ID, and is in feet below ground surface. 
bIf a duplicate sample was collected, then maximum concentration of the environmental-duplicate sample pair is 
shown. 
ppmv = Parts per million by volume. 
TCE = Trichloroethene. 
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Table 5-6 
Summary of Historic Total VOCs Concentrations  

Mixed Waste Landfill Soil-Vapor Monitoring 
 

Well ID & 
Sample  

Port Deptha 

September 
2014b 

(ppmv) 

October 
2014b 

(ppmv) 

April
2015b 

(ppmv) 

October 
2015b 

(ppmv) 

April 
2016b 

(ppmv) 

October 
2016b 

(ppmv) 
MWL-SV01-42.5 1.14010 1.0087 1.1167 1.0362 0.9351 0.9757 
       
MWL-SV02-41.5 0.71822 0.6788 0.7647 0.6915 0.7103 0.7078 
       
MWL-SV03-50 0.36957 0.3175 0.37076 0.30743 0.48016 0.42248 
MWL-SV03-100 0.61151 0.6382 0.6949 0.7442 0.7327 0.73682 
MWL-SV03-200 0.91906 0.94754 0.99016 0.9323 0.84151 0.8792 
MWL-SV03-300 0.64917 0.67835 0.59506 0.8312 0.68678 0.7443 
MWL-SV03-400 0.87270 0.8141 0.8595 0.9592 0.8798 0.8973 
       
MWL-SV04-50 0.25949 0.26359 0.28424 0.28232 0.30064 0.29728 
MWL-SV04-100 0.45631 0.42879 0.44346 0.46616 0.5093 0.53785 
MWL-SV04-200 0.68361 0.66935 0.6434 0.6316 0.72689 0.66068 
MWL-SV04-300 0.26624 0.32355 0.27345 0.34519 0.32831 0.37126 
MWL-SV04-400 0.25031 0.3246 0.26702 0.35374 0.35148 0.38251 
       
MWL-SV05-50 0.36547 0.31833 0.3399 0.30406 0.37770 0.35609 
MWL-SV05-100 0.56578 0.54556 0.57169 0.53248 0.59430 0.61891 
MWL-SV05-200 0.70237 0.82115 0.7368 0.6583 0.80567 0.7319 
MWL-SV05-300 0.35628 0.42371 0.33576 0.44336 0.36421 0.46092 
MWL-SV05-400 0.54096 0.39521 0.25075 0.45245 0.30765 0.40839 

Notes: 
All concentrations are not rounded so they exactly match the reported concentrations in corresponding data tables.  
aIf a duplicate sample was collected, then maximum concentration of the environmental-duplicate sample pair is 
shown. 
bPort depth is the last number in the Well ID, and is in feet below ground surface. 
ppmv = Parts per million by volume. 
VOCs = Volatile organic compounds. 
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Figure 5-2 
PCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Wells SV01 and SV02 Ports  
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Figure 5-3 
PCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV03 Ports  
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Figure 5-4 
PCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV04 Ports  
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Figure 5-5 
PCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV05 Ports  
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Figure 5-6 
TCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Wells SV01 and SV02 Ports  
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Figure 5-7 
TCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV03 Ports  
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Figure 5-8 
TCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV04 Ports  
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Figure 5-9 
TCE Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV05 Ports  
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Figure 5-10 
Total VOCs Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Wells SV01 and SV02 Ports  
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Figure 5-11 
Total VOCs Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV03 Ports  
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Figure 5-12 
Total VOCs Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV04 Ports  
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Figure 5-13 
Total VOCs Concentrations vs. Time 

Mixed Waste Landfill Soil-Vapor Monitoring Well SV05 Ports 
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Table 5-1 
Summary of Detected VOCs – April 2016 

 
Table 5-2 

Summary of Detected VOCs – October 2016 
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Table 5-1 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV01-42.5 Chloroform 0.014 1.7 5.3 -- -- 
27-Apr-16 Dichlorodifluoromethane 0.099 2.6 7.1 -- --

 1,1-Dichloroethane 0.0027 1.3 5.3 J --
 1,1-Dichloroethene 0.0079 2.3 14 J --
 Methylene chloride 0.0030 1.3 7.1 B, J -- 
 Tetrachloroethene 0.410 0.90 7.1 -- -- 
 Toluene 0.0015 0.90 7.1 J --
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.084 2.9 7.1 -- --
 1,1,1-Trichloroethane 0.042 1.1 5.3 -- --
 Trichloroethene 0.091 1.9 7.1 -- --

 Trichlorofluoromethane 0.180 3.5 7.1 -- --
 Total Organics 0.9351 NA NA -- -- 
MWL-SV02-41.5 Chloroform 0.0030 1.1 3.4 J -- 
27-Apr-16 Dichlorodifluoromethane 0.100 1.7 4.6 -- -- 
 1,1-Dichloroethane 0.0024 0.82 3.4 J --
 1,1-Dichloroethene 0.011 1.5 9.2 -- --
 Methylene chloride 0.0019 0.82 4.6 B, J -- 
 Tetrachloroethene 0.068 0.58 4.6 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.054 1.9 4.6 -- -- 
 1,1,1-Trichloroethane 0.077 0.74 3.4 -- --
 Trichloroethene 0.063 1.2 4.6 -- --
 Trichlorofluoromethane 0.330 2.2 4.6 -- --
 Total Organics 0.7103 NA NA -- -- 
Refer to footnotes at end of table.  
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV03-50 Acetone 0.0036 1.3 37 J -- 
27-Apr-16 Benzene 0.00066 0.58 2.9 J -- 
 Chloroform 0.0021 0.70 2.2 J -- 
 Dichlorodifluoromethane 0.031 1.1 2.9 -- -- 
 1,1-Dichloroethane 0.0034 0.53 2.2 -- -- 
 1,1-Dichloroethene 0.013 0.95 5.9 -- -- 
 cis-1,2-Dichloroethene 0.0022 0.65 2.9 J -- 
 Methylene chloride 0.0017 0.53 2.9 B, J -- 
 Tetrachloroethene 0.170 0.37 2.9 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.078 1.2 2.9 -- -- 
 1,1,1-Trichloroethane 0.0055 0.48 2.2 -- -- 
 Trichloroethene 0.140 0.77 2.9 -- -- 
 Trichlorofluoromethane 0.029 1.4 2.9 -- -- 
 Total Organics 0.48016 NA NA NA NA 
MWL-SV03-100 Acetone 0.0054 2.0 56 J -- 
27-Apr-16 Carbon disulfide 0.0063 0.88 9.0 J -- 
 Chloroform 0.0024 1.1 3.4 J -- 
 Dichlorodifluoromethane 0.049 1.6 4.5 -- -- 
 1,1-Dichloroethane 0.0061 0.81 3.4 -- -- 
 1,1-Dichloroethene 0.025 1.5 9.0 -- -- 
 cis-1,2-Dichloroethene 0.0039 1.0 4.5 J -- 
 Methylene chloride 0.0031 0.81 4.5 B, J -- 
 Tetrachloroethene 0.240 0.58 4.5 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.140 1.8 4.5 -- -- 
 1,1,1-Trichloroethane 0.0055 0.73 3.4 -- -- 
 Trichloroethene 0.210 1.2 4.5 -- -- 
 Trichlorofluoromethane 0.036 2.2 4.5 -- -- 
 Total Organics 0.7327 NA NA NA NA 
Refer to footnotes at end of table.  
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV03-200 Acetone 0.0023 2.0 57 J -- 
27-Apr-16 Chloroform 0.0021 1.1 3.4 J -- 
 Dichlorodifluoromethane 0.057 1.6 4.5 -- -- 
 1,1-Dichloroethane 0.0077 0.82 3.4 -- -- 
 1,1-Dichloroethene 0.033 1.5 9.1 -- -- 
 cis-1,2-Dichloroethene 0.0048 1.0 4.5 -- -- 
 Tetrachloroethene 0.270 0.58 4.5 -- -- 
 Toluene 0.00071 0.58 4.5 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.180 1.8 4.5 -- -- 
 1,1,1-Trichloroethane 0.0029 0.74 3.4 J -- 
 Trichloroethene 0.250 1.2 4.5 -- -- 
 Trichlorofluoromethane 0.031 2.2 4.5 -- -- 
 Total Organics 0.84151 NA NA NA NA 
MWL-SV03-300 Acetone 0.0036 2.3 66 J -- 
27-Apr-16 Dichlorodifluoromethane 0.033 1.9 5.3 -- -- 
 1,1-Dichloroethane 0.0025 0.95 4.0 J -- 
 1,1-Dichloroethene 0.019 1.7 11 -- -- 
 cis-1,2-Dichloroethene 0.0020 1.2 5.3 J -- 
 Methylene chloride 0.0030 0.95 5.3 B, J -- 
 Tetrachloroethene 0.310 0.67 5.3 -- -- 
 Toluene 0.00074 0.67 5.3 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.100 2.2 5.3 -- -- 
 1,1,1-Trichloroethane 0.00094 0.86 4.0 J -- 
 Trichloroethene 0.200 1.4 5.3 -- -- 
 Trichlorofluoromethane 0.012 2.6 5.3 -- -- 
 Total Organics 0.68678 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV03-400 Acetone 0.0041 3.3 93 J -- 
27-Apr-16 Dichlorodifluoromethane 0.025 2.7 7.4 -- -- 
 1,1-Dichloroethane 0.0033 1.3 5.6 J -- 
 1,1-Dichloroethene 0.020 2.4 15 -- -- 
 cis-1,2-Dichloroethene 0.0025 1.7 7.4 J -- 
 Methylene chloride 0.0035 1.3 7.4 B, J -- 
 Tetrachloroethene 0.430 0.95 7.4 -- -- 
 Toluene 0.0012 0.95 7.4 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.078 3.0 7.4 -- -- 
 1,1,1-Trichloroethane 0.0012 1.2 5.6 J -- 
 Trichloroethene 0.300 2.0 7.4 -- -- 
 Trichlorofluoromethane 0.011 3.6 7.4 -- -- 
 Total Organics 0.8798 NA NA NA NA 
MWL-SV04-50 Acetone 0.0025 0.52 15 J -- 
27-Apr-16 Benzene 0.00056 0.23 1.2 J -- 
 2-Butanone 0.00059 0.58 2.3 J -- 
 Carbon tetrachloride 0.00022 0.19 2.3 J -- 
 Chloroform 0.0020 0.28 0.87 -- -- 
 Dichlorodifluoromethane 0.025 0.42 1.2 -- -- 
 1,1-Dichloroethane 0.0017 0.21 0.87 -- -- 
 1,1-Dichloroethene 0.0085 0.37 2.3 -- -- 
 cis-1,2-Dichloroethene 0.00079 0.26 1.2 J -- 
 Methylene chloride 0.00055 0.21 1.2 B, J 1.2U 
 Tetrachloroethene 0.078 0.15 1.2 -- -- 
 Toluene 0.00018 0.15 1.2 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.075 0.47 1.2 -- -- 
 1,1,1-Trichloroethane 0.0076 0.19 0.87 -- -- 
 Trichloroethene 0.070 0.30 1.2 -- -- 
 Trichlorofluoromethane 0.0280 0.57 1.2 -- -- 
 Total Organicsd 0.30064 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV04-100 Acetone 0.0020 1.0 29 J -- 
27-Apr-16 Chloroform 0.0023 0.56 1.8 -- -- 
 Dichlorodifluoromethane 0.042 0.85 2.4 -- -- 
 1,1-Dichloroethane 0.0036 0.42 1.8 -- -- 
 1,1-Dichloroethene 0.020 0.76 4.7 -- -- 
 cis-1,2-Dichloroethene 0.0022 0.52 2.4 J -- 
 Methylene chloride 0.00130 0.42 2.4 B, J 2.4U 
 Tetrachloroethene 0.130 0.30 2.4 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.120 0.96 2.4 -- -- 
 1,1,1-Trichloroethane 0.0062 0.38 1.8 -- -- 
 Trichloroethene 0.140 0.62 2.4 -- -- 
 Trichlorofluoromethane 0.041 1.2 2.4 -- -- 
 Total Organicsd 0.5093 NA NA NA NA 
MWL-SV04-200 Acetone 0.0052 1.5 41 J -- 
27-Apr-16 Chloroform 0.0014 0.78 2.5 J -- 
 Dichlorodifluoromethane 0.056 1.2 3.3 -- -- 
 1,1-Dichloroethane 0.0053 0.59 2.5 -- -- 
 1,1-Dichloroethene 0.035 1.1 6.6 -- -- 
 cis-1,2-Dichloroethene 0.0033 0.73 3.3 -- -- 
 Methylene chloride 0.0023 0.59 3.3 B, J -- 
 Tetrachloroethene 0.180 0.42 3.3 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.170 1.3 3.3 -- -- 
 1,1,1-Trichloroethane 0.00210 0.53 2.5 J -- 
 Trichloroethene 0.210 0.86 3.3 -- -- 
 Trichlorofluoromethane 0.036 1.6 3.3 -- -- 
 Total Organics 0.7066 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV04-200 (Duplicate) Acetone 0.0023 1.6 44 J -- 
27-Apr-16 Chloroform 0.0014 0.84 2.6 J -- 
 Dichlorodifluoromethane 0.058 1.3 3.5 -- -- 
 1,1-Dichloroethane 0.0055 0.63 2.6 -- -- 
 1,1-Dichloroethene 0.035 1.1 7.0 -- -- 
 cis-1,2-Dichloroethene 0.0034 0.78 3.5 J -- 
 Methylene chloride 0.0027 0.63 3.5 B, J -- 
 Tetrachloroethene 0.180 0.45 3.5 -- -- 
 Toluene 0.00049 0.45 3.5 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.180 1.4 3.5 -- -- 
 1,1,1-Trichloroethane 0.0021 0.57 2.6 J -- 
 Trichloroethene 0.220 0.92 3.5 -- -- 
 Trichlorofluoromethane 0.036 1.7 3.5 -- -- 
 Total Organics 0.72689 NA NA NA NA 
MWL-SV04-300 Acetone 0.0062 0.79 22 J -- 
27-Apr-16 Benzene 0.00039 0.35 1.8 J -- 
 Dichlorodifluoromethane 0.020 0.64 1.8 -- -- 
 1,1-Dichloroethane 0.0014 0.32 1.3 -- -- 
 1,1-Dichloroethene 0.012 0.57 3.6 -- -- 
 cis-1,2-Dichloroethene 0.00085 0.40 1.8 J -- 
 Methylene chloride 0.0014 0.32 1.8 B, J 1.8U 
 Tetrachloroethene 0.130 0.23 1.8 -- -- 
 Toluene 0.00037 0.23 1.8 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.063 0.72 1.8 -- -- 
 1,1,1-Trichloroethane 0.0011 0.29 1.3 J -- 
 Trichloroethene 0.081 0.47 1.8 -- -- 
 Trichlorofluoromethane 0.012 0.87 1.8 -- -- 
 Total Organicsd 0.32831 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV04-400 Acetone 0.018 1.0 29 J -- 
27-Apr-16 Benzene 0.0032 0.47 2.4 -- -- 
 2-Butanone 0.0032 1.2 4.7 J -- 
 Carbon disulfide 0.0040 0.46 4.7 J -- 
 Chloromethane 0.0018 1.2 4.7 J -- 
 Dichlorodifluoromethane 0.019 0.85 2.4 -- -- 
 1,1-Dichloroethane 0.00081 0.42 1.8 J -- 
 1,1-Dichloroethene 0.0086 0.76 4.7 -- -- 
 cis-1,2-Dichloroethene 0.00053 0.52 2.4 J -- 
 Methylene chloride 0.0016 0.42 2.4 B, J 2.4U 
 Tetrachloroethene 0.150 0.30 2.4 -- -- 
 Toluene 0.00048 0.30 2.4 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.062 0.96 2.4 -- -- 
 1,1,1-Trichloroethane 0.00056 0.38 1.8 J -- 
 Trichloroethene 0.070 0.62 2.4 -- -- 
 Trichlorofluoromethane 0.0093 1.2 2.4 -- -- 
 Total Organicsd 0.35148 NA NA NA NA 
MWL-SV04-400 (Duplicate) Acetone 0.0064 0.84 24 J -- 
27-Apr-16 Benzene 0.00067 0.37 1.9 J -- 
 Carbon disulfide 0.00083 0.37 3.8 J -- 
 Dichlorodifluoromethane 0.017 0.68 1.9 -- -- 
 1,1-Dichloroethane 0.00080 0.34 1.4 J -- 
 1,1-Dichloroethene 0.0079 0.61 3.8 -- -- 
 cis-1,2-Dichloroethene 0.00052 0.42 1.9 J -- 
 Methylene chloride 0.0013 0.34 1.9 B, J 1.9U 
 Tetrachloroethene 0.110 0.24 1.9 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.056 0.77 1.9 -- -- 
 1,1,1-Trichloroethane 0.00054 0.31 1.4 J -- 
 Trichloroethene 0.058 0.49 1.9 -- -- 
 Trichlorofluoromethane 0.0085 0.92 1.9 -- -- 
 Total Organicsd 0.26716 NA NA NA NA 
Refer to footnotes at end of table.  
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV05-50 Acetone 0.0027 0.40 11 J -- 
27-Apr-16 Benzene 0.00023 0.18 0.90 J -- 
 Chloroform 0.0016 0.21 0.68 -- -- 
 Dichlorodifluoromethane 0.047 0.33 0.90 -- -- 
 1,1-Dichloroethane 0.0022 0.16 0.68 -- -- 
 1,1-Dichloroethene 0.013 0.29 1.8 -- -- 
 cis-1,2-Dichloroethene 0.00097 0.20 0.90 -- -- 
 Methylene chloride 0.00096 0.16 0.90 B 0.96U 
 Tetrachloroethene 0.060 0.12 0.90 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.052 0.37 0.90 -- -- 
 1,1,1-Trichloroethane 0.014 0.15 0.68 -- -- 
 Trichloroethene 0.074 0.24 0.90 -- -- 
 Trichlorofluoromethane 0.110 0.44 0.90 -- -- 
 Total Organicsd 0.37770 NA NA NA NA 
MWL-SV05-100 Acetone 0.0023 0.80 23 J -- 
27-Apr-16 Carbon tetrachloride 0.00060 0.29 3.6 J -- 
 Chloroform 0.0023 0.43 1.4 -- -- 
 Dichlorodifluoromethane 0.073 0.65 1.8 -- -- 
 1,1-Dichloroethane 0.0042 0.32 1.4 -- -- 
 1,1-Dichloroethene 0.027 0.58 3.6 -- -- 
 cis-1,2-Dichloroethene 0.0019 0.40 1.8 -- -- 
 Tetrachloroethene 0.099 0.23 1.8 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.100 0.73 1.8 -- -- 
 1,1,1-Trichloroethane 0.014 0.29 1.4 -- -- 
 Trichloroethene 0.130 0.47 1.8 -- -- 
 Trichlorofluoromethane 0.140 0.88 1.8 -- -- 
 Total Organics 0.59430 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-1 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV05-200 Acetone 0.0033 0.99 28 J -- 
27-Apr-16 Carbon tetrachloride 0.0012 0.36 4.5 J -- 
 Chloroform 0.0022 0.53 1.7 -- -- 
 Dichlorodifluoromethane 0.075 0.81 2.2 -- -- 
 1,1-Dichloroethane 0.0063 0.40 1.7 -- -- 
 1,1-Dichloroethene 0.050 0.72 4.5 -- -- 
 cis-1,2-Dichloroethene 0.0029 0.50 2.2 -- -- 
 Methylene chloride 0.0045 0.40 2.2 B -- 
 Tetrachloroethene 0.170 0.28 2.2 -- -- 
 Toluene 0.00037 0.28 2.2 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.190 0.91 2.2 -- -- 
 1,1,1-Trichloroethane 0.0039 0.36 1.7 -- -- 
 Trichloroethene 0.210 0.58 2.2 -- -- 
 Trichlorofluoromethane 0.086 1.1 2.2 -- -- 
 Total Organics 0.80567 NA NA NA NA 
MWL-SV05-300 Acetone 0.0043 0.67 19 J -- 
27-Apr-16 Carbon tetrachloride 0.00075 0.24 3.0 J -- 
 Chloroform 0.00078 0.36 1.1 J -- 
 Dichlorodifluoromethane 0.028 0.54 1.5  -- 
 1,1-Dichloroethane 0.0018 0.27 1.1  -- 
 1,1-Dichloroethene 0.023 0.48 3.0  -- 
 cis-1,2-Dichloroethene 0.00089 0.33 1.5 J -- 
 Methylene chloride 0.0017 0.27 1.5 B 1.7U 
 Tetrachloroethene 0.100 0.19 1.5  -- 
 Toluene 0.00029 0.19 1.5 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.085 0.61 1.5  -- 
 1,1,1-Trichloroethane 0.0014 0.24 1.1  -- 
 Trichloroethene 0.096 0.39 1.5  -- 
 Trichlorofluoromethane 0.022 0.74 1.5  -- 
 Total Organicsd 0.36421 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-1 (Concluded) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
April 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV05-400 Acetone 0.0076 0.50 14 J -- 
27-Apr-16 Benzene 0.00033 0.22 1.1 J -- 
 2-Butanone 0.0013 0.56 2.2 J -- 
 Carbon disulfide 0.00055 0.22 2.2 J 2.2U 
 Carbon tetrachloride 0.00041 0.18 2.2 J -- 
 Chloroform 0.00068 0.27 0.84 J -- 
 Dichlorodifluoromethane 0.015 0.41 1.1 -- -- 
 1,1-Dichloroethane 0.0016 0.20 0.84 -- -- 
 1,1-Dichloroethene 0.015 0.36 2.2 -- -- 
 cis-1,2-Dichloroethene 0.00083 0.25 1.1 J -- 
 Methylene chloride 0.0014 0.20 1.1 B 1.4U 
 Tetrachloroethene 0.110 0.14 1.1 -- -- 
 Toluene 0.0074 0.14 1.1 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.040 0.46 1.1 -- -- 
 1,1,1-Trichloroethane 0.0015 0.18 0.84 -- -- 
 Trichloroethene 0.089 0.30 1.1 -- -- 
 Trichlorofluoromethane 0.017 0.55 1.1 -- -- 
 Total Organicsd 0.30765 NA NA NA NA 
Notes: 
aU.S. Environmental Protection Agency, 1999, “Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second Edition, Compendium  
Method TO-15” Center for Environmental Research Information, Office of Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio.  
bResults are reported in ppmv. MDL and RL are reported in ppbv. 
cLaboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.  

B = Compound was found in method blank and sample. 
J = Estimated value, the analyte concentration is greater than the MDL but less than the RL. 
U = The analyte was reported as a detection by the laboratory but was qualified during data validation as not detected. The associated numerical value is the revised sample 

quantitation limit in units of ppbv, in accordance with the data validation process. 
dTotal Organics -- Sum of validated detected organic analytes (i.e., results for analytes reported as detections by the laboratory but qualified during data validation as not 
detected are not included in the Total Organics value). 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. The minimum concentration that can be measured and reported with 99% confidence that the analyte is present (i.e., greater than zero). 
NA  = Not applicable. 
ppbv = Parts per billion, by volume basis. 
ppmv  = Parts per million, by volume basis. 
RL = Reporting limit. Minimum concentration that can be reported with a statistically established degree of confidence. 
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Table 5-2 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV01-42.5 Acetone 0.0036 2.5 69 J -- 
13-Oct-16 Chloroform 0.015 1.3 4.1 -- -- 
 Dichlorodifluoromethane 0.095 2.0 5.5 -- -- 
 1,1-Dichloroethane 0.0014 0.99 4.1 J -- 
 1,1-Dichloroethene 0.0077 1.8 11 J -- 
 Tetrachloroethene 0.450 0.70 5.5 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.082 2.2 5.5 -- -- 
 1,1,1-Trichloroethane 0.041 0.90 4.1 -- -- 
 Trichloroethene 0.100 1.4 5.5 -- -- 
 Trichlorofluoromethane 0.180 2.7 5.5 -- -- 
 Total Organics 0.9757 NA NA NA NA 
MWL-SV02-41.5 Acetone 0.0039 1.7 48 J -- 
13-Oct-16 2-Butanone 0.0033 1.9 7.7 J -- 
 Chloroform 0.0031 0.91 2.9 -- -- 
 Dichlorodifluoromethane 0.097 1.4 3.8 -- -- 
 1,1-Dichloroethane 0.0025 0.69 2.9 J -- 
 1,1-Dichloroethene 0.011 1.2 7.7 -- -- 
 Tetrachloroethene 0.070 0.49 3.8 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.053 1.6 3.8 -- -- 
 1,1,1-Trichloroethane 0.079 0.63 2.9 -- -- 
 Trichloroethene 0.065 1.0 3.8 -- -- 
 Trichlorofluoromethane 0.320 1.9 3.8 -- -- 
 Total Organics 0.7078 NA NA NA NA 
Refer to footnotes at end of table.  
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV03-50 Acetone 0.0069 0.80 22 J -- 
13-Oct-16 Benzene 0.00079 0.35 1.8 J -- 
 Carbon disulfide 0.0013 0.35 3.6 J -- 
 Chloroform 0.0019 0.42 1.3 -- -- 
 Dichlorodifluoromethane 0.030 0.65 1.8 -- -- 
 1,1-Dichloroethane 0.0033 0.32 1.3 -- -- 
 1,1-Dichloroethene 0.012 0.58 3.6 -- -- 
 cis-1,2-Dichloroethene 0.0017 0.40 1.8 J -- 
 Methylene chloride 0.00059 0.32 1.8 J -- 
 Tetrachloroethene 0.140 0.23 1.8 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.078 0.73 1.8 -- -- 
 1,1,1-Trichloroethane 0.005 0.29 1.3 -- -- 
 Trichloroethene 0.110 0.47 1.8 -- -- 
 Trichlorofluoromethane 0.031 0.88 1.8 -- -- 
 Total Organics 0.42248 NA NA NA NA 
MWL-SV03-100 Acetone 0.0026 0.79 22 J 22U 
13-Oct-16 Carbon tetrachloride 0.00032 0.28 3.5 J -- 
 Chloroform 0.0026 0.42 1.3 -- -- 
 Dichlorodifluoromethane 0.048 0.64 1.8 -- -- 
 1,1-Dichloroethane 0.0066 0.32 1.3 -- -- 
 1,1-Dichloroethene 0.026 0.57 3.5 -- -- 
 cis-1,2-Dichloroethene 0.0039 0.39 1.8 -- -- 
 Methylene chloride 0.0018 0.32 1.8 -- -- 
 Tetrachloroethene 0.240 0.23 1.8 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.150 0.72 1.8 -- -- 
 1,1,1-Trichloroethane 0.0056 0.29 1.3 -- -- 
 Trichloroethene 0.210 0.46 1.8 -- -- 
 Trichlorofluoromethane 0.042 0.87 1.8 -- -- 
 Total Organicsd 0.73682 NA NA NA NA 
Refer to footnotes at end of table.  
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV03-200 Acetone 0.0067 1.6 45 J -- 
13-Oct-16 Chloroform 0.0026 0.85 2.7 J -- 
 Dichlorodifluoromethane 0.060 1.3 3.6 -- -- 
 1,1-Dichloroethane 0.0087 0.64 2.7 -- -- 
 1,1-Dichloroethene 0.034 1.2 7.1 -- -- 
 cis-1,2-Dichloroethene 0.0051 0.79 3.6 -- -- 
 Methylene chloride 0.0038 0.64 3.6 -- -- 
 Tetrachloroethene 0.270 0.45 3.6 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.180 1.5 3.6 -- -- 
 1,1,1-Trichloroethane 0.0033 0.58 2.7 -- -- 
 Trichloroethene 0.270 0.94 3.6 -- -- 
 Trichlorofluoromethane 0.035 1.7 3.6 -- -- 
 Total Organics 0.8792 NA NA NA NA 
MWL-SV03-300 Acetone 0.0069 2.0 57 J -- 
13-Oct-16 Carbon disulfide 0.013 0.89 9.1 -- -- 
 Chloroform 0.0014 1.1 3.4 J -- 
 Dichlorodifluoromethane 0.039 1.7 4.6 -- -- 
 1,1-Dichloroethane 0.0034 0.82 3.4 -- -- 
 1,1-Dichloroethene 0.022 1.5 9.1 -- -- 
 cis-1,2-Dichloroethene 0.0023 1.0 4.6 J -- 
 Tetrachloroethene 0.300 0.58 4.6 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.120 1.9 4.6 -- -- 
 1,1,1-Trichloroethane 0.0013 0.74 3.4 J -- 
 Trichloroethene 0.220 1.2 4.6 -- -- 
 Trichlorofluoromethane 0.015 2.2 4.6 -- -- 
 Total Organics 0.7443 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV03-400 Acetone 0.0092 2.3 65 J -- 
13-Oct-16 Chloroform 0.0017 1.2 3.9 J -- 
 Dichlorodifluoromethane 0.020 1.9 5.2 -- -- 
 1,1-Dichloroethane 0.0048 0.94 3.9 -- -- 
 1,1-Dichloroethene 0.021 1.7 10 -- -- 
 cis-1,2-Dichloroethene 0.0028 1.2 5.2 J -- 
 Methylene chloride 0.0015 0.94 5.2 J -- 
 Tetrachloroethene 0.440 0.66 5.2 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.062 2.1 5.2 -- -- 
 1,1,1-Trichloroethane 0.0023 0.85 3.9 J -- 
 Trichloroethene 0.320 1.4 5.2 -- -- 
 Trichlorofluoromethane 0.012 2.5 5.2 -- -- 
 Total Organics 0.8973 NA NA NA NA 
MWL-SV04-50 Acetone 0.0036 0.48 13 J -- 
13-Oct-16 Benzene 0.00054 0.21 1.1 J -- 
 Chloroform 0.0020 0.25 0.80 -- -- 
 Chloromethane 0.00073 0.53 2.1 J -- 
 Dichlorodifluoromethane 0.021 0.39 1.1 -- -- 
 1,1-Dichloroethane 0.0016 0.19 0.80 -- -- 
 1,1-Dichloroethene 0.0077 0.34 2.1 -- -- 
 cis-1,2-Dichloroethene 0.00061 0.24 1.1 J -- 
 Methylene chloride 0.00020 0.19 1.1 J -- 
 Tetrachloroethene 0.077 0.14 1.1 -- -- 
 Toluene 0.0010 0.14 1.1 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.075 0.44 1.1 -- -- 
 1,1,1-Trichloroethane 0.0083 0.17 0.80 -- -- 
 Trichloroethene 0.067 0.28 1.1 -- -- 
 Trichlorofluoromethane 0.031 0.52 1.1 -- -- 
 Total Organics 0.29728 NA NA NA NA
Refer to footnotes at end of table. 
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV04-100 Acetone 0.0034 0.80 23 J -- 
13-Oct-16 Carbon tetrachloride 0.00036 0.29 3.6 J -- 
 Chloroform 0.0022 0.43 1.4 -- -- 
 Dichlorodifluoromethane 0.042 0.65 1.8 -- -- 
 1,1-Dichloroethane 0.004 0.32 1.4 -- -- 
 1,1-Dichloroethene 0.021 0.58 3.6 -- -- 
 cis-1,2-Dichloroethene 0.0020 0.40 1.8 -- -- 
 Tetrachloroethene 0.130 0.23 1.8 -- -- 
 Toluene 0.00029 0.23 1.8 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.130 0.74 1.8 -- -- 
 1,1,1-Trichloroethane 0.0066 0.29 1.4 -- -- 
 Trichloroethene 0.150 0.47 1.8 -- -- 
 Trichlorofluoromethane 0.046 0.88 1.8 -- -- 
 Total Organics 0.53785 NA NA NA NA 
MWL-SV04-200 Acetone 0.011 0.85 24 J -- 
13-Oct-16 Carbon tetrachloride 0.00056 0.31 3.8 J -- 
 Chloroform 0.0015 0.46 1.4 -- -- 
 Dichlorodifluoromethane 0.052 0.70 1.9 -- -- 
 1,1-Dichloroethane 0.0051 0.35 1.4 -- -- 
 1,1-Dichloroethene 0.033 0.62 3.8 -- -- 
 cis-1,2-Dichloroethene 0.0032 0.43 1.9 -- -- 
 Methylene chloride 0.0012 0.35 1.9 J -- 
 Tetrachloroethene 0.150 0.24 1.9 -- -- 
 Toluene 0.00042 0.24 1.9 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.160 0.78 1.9 -- -- 
 1,1,1-Trichloroethane 0.0027 0.31 1.4 -- -- 
 Trichloroethene 0.200 0.50 1.9 -- -- 
 Trichlorofluoromethane 0.040 0.94 1.9 -- -- 
 Total Organics 0.66068 NA NA NA NA
Refer to footnotes at end of table. 
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV04-300 Acetone 0.0029 0.55 16 J -- 
13-Oct-16 Benzene 0.00033 0.24 1.2 J -- 
 Carbon tetrachloride 0.00036 0.20 2.5 J -- 
 Chloroform 0.00060 0.29 0.93 J -- 
 Dichlorodifluoromethane 0.025 0.45 1.2 -- -- 
 1,1-Dichloroethane 0.0013 0.22 0.93 -- -- 
 1,1-Dichloroethene 0.014 0.40 2.5 -- -- 
 cis-1,2-Dichloroethene 0.00084 0.28 1.2 J -- 
 Methylene chloride 0.00025 0.22 1.2 J -- 
 Tetrachloroethene 0.130 0.16 1.2  -- 
 Toluene 0.00028 0.16 1.2 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.079 0.51 1.2 -- -- 
 1,1,1-Trichloroethane 0.0014 0.20 0.93 -- -- 
 Trichloroethene 0.097 0.33 1.2 -- -- 
 Trichlorofluoromethane 0.018 0.61 1.2 -- -- 
 Total Organics 0.37126 NA NA NA NA
MWL-SV04-400 Acetone 0.0076 0.58 16 J -- 
13-Oct-16 Benzene 0.00072 0.26 1.3 J -- 
 2-Butanone 0.0013 0.65 2.6 J -- 
 Carbon disulfide 0.0012 0.25 2.6 J -- 
 Carbon tetrachloride 0.00025 0.21 2.6 J -- 
 Chloroform 0.00061 0.31 0.98 J -- 
 Dichlorodifluoromethane 0.022 0.47 1.3 -- -- 
 1,1-Dichloroethane 0.0011 0.23 0.98 -- -- 
 1,1-Dichloroethene 0.010 0.42 2.6 -- -- 
 cis-1,2-Dichloroethene 0.00076 0.29 1.3 J -- 
 2-Hexanone 0.012 0.28 1.3 -- -- 
 4-Methyl-2-pentanone 0.0098 0.44 1.3 -- -- 
 Methylene chloride 0.00029 0.23 1.3 J -- 
 Tetrachloroethene 0.130 0.17 1.3 -- -- 
 Toluene 0.00028 0.17 1.3 J -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.075 0.53 1.3 -- -- 
 1,1,1-Trichloroethane 0.0014 0.21 0.98 -- -- 
 Trichloroethene 0.091 0.34 1.3 -- -- 
 Trichlorofluoromethane 0.017 0.64 1.3 -- -- 
 o-Xylene 0.00020 0.18 1.3 J -- 
 Total Organics 0.38251 NA NA NA NA
Refer to footnotes at end of table. 
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV05-50 Acetone 0.0077 0.56 16 J -- 
13-Oct-16 2-Butanone 0.0013 0.62 2.5 J -- 
 Carbon tetrachloride 0.00033 0.20 2.5 J -- 
 Chloroform 0.0014 0.30 0.94 -- -- 
 Chloromethane 0.00092 0.62 2.5 J -- 
 Dichlorodifluoromethane 0.049 0.46 1.3 -- -- 
 1,1-Dichloroethane 0.0017 0.23 0.94 -- -- 
 1,1-Dichloroethene 0.0099 0.41 2.5 -- -- 
 cis-1,2-Dichloroethene 0.00052 0.28 1.3 J -- 
 2-Hexanone 0.00032 0.27 1.3 J -- 
 Tetrachloroethene 0.045 0.16 1.3 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.044 0.51 1.3 -- -- 
 1,1,1-Trichloroethane 0.016 0.20 0.94 -- -- 
 Trichloroethene 0.058 0.33 1.3 -- -- 
 Trichlorofluoromethane 0.120 0.62 1.3 -- -- 
 Total Organics 0.35609 NA NA NA NA
MWL-SV05-100 Acetone 0.011 0.74 21 J -- 
13-Oct-16 2-Butanone 0.0012 0.83 3.3 J -- 
 Carbon tetrachloride 0.00050 0.27 3.3 J -- 
 Chloroform 0.0022 0.39 1.2 -- -- 
 Dichlorodifluoromethane 0.077 0.60 1.7 -- -- 
 1,1-Dichloroethane 0.0035 0.30 1.2 -- -- 
 1,1-Dichloroethene 0.023 0.54 3.3 -- -- 
 cis-1,2-Dichloroethene 0.0017 0.37 1.7 -- -- 
 Methylene chloride 0.00075 0.30 1.7 J 1.7U 
 Tetrachloroethene 0.092 0.21 1.7 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.093 0.68 1.7 -- -- 
 1,1,1-Trichloroethane 0.016 0.27 1.2 -- -- 
 Trichloroethene 0.120 0.44 1.7 -- -- 
 Trichlorofluoromethane 0.160 0.81 1.7 -- -- 
 Total Organicsd 0.6011 NA NA NA NA
Refer to footnotes at end of table.  
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV05-100 (Duplicate) Acetone 0.0068 0.78 22 J -- 
13-Oct-16 Carbon tetrachloride 0.00071 0.28 3.5 J -- 
 Chloroform 0.0023 0.41 1.3 -- -- 
 Dichlorodifluoromethane 0.077 0.63 1.7 -- -- 
 1,1-Dichloroethane 0.0035 0.31 1.3 -- -- 
 1,1-Dichloroethene 0.023 0.56 3.5 -- -- 
 cis-1,2-Dichloroethene 0.0016 0.39 1.7 J -- 
 Methylene chloride 0.00080 0.31 1.7 J 1.7U 
 Tetrachloroethene 0.095 0.22 1.7 -- -- 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.093 0.71 1.7 -- -- 
 1,1,1-Trichloroethane 0.016 0.28 1.3 -- -- 
 Trichloroethene 0.130 0.46 1.7 -- -- 
 Trichlorofluoromethane 0.170 0.85 1.7 -- -- 
 Total Organicsd 0.61891 NA NA NA NA 
MWL-SV05-200 Acetone 0.0030 0.89 25 J 25U 
13-Oct-16 Carbon tetrachloride 0.0011 0.32 4.0 J -- 
 Chloroform 0.0022 0.48 1.5 -- -- 
 Dichlorodifluoromethane 0.075 0.73 2.0 -- -- 
 1,1-Dichloroethane 0.0052 0.36 1.5 -- -- 
 1,1-Dichloroethene 0.041 0.65 4.0 -- -- 
 cis-1,2-Dichloroethene 0.0024 0.45 2.0 -- -- 
 Methylene chloride 0.0023 0.36 2.0 -- -- 
 Tetrachloroethene 0.140 0.26 2.0 -- -- 
 Toluene 0.00039 0.26 2.0 J 2.0U 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.160 0.82 2.0 -- -- 
 1,1,1-Trichloroethane 0.0047 0.33 1.5 -- -- 
 Trichloroethene 0.200 0.53 2.0 -- -- 
 Trichlorofluoromethane 0.098 0.98 2.0 -- -- 
 Total Organicsd 0.7319 NA NA NA NA
Refer to footnotes at end of table.  
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Table 5-2 (Continued) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV05-300 Acetone 0.014 0.65 18 J -- 
13-Oct-16 2-Butanone 0.0015 0.73 2.9 J -- 
 Carbon tetrachloride 0.0011 0.23 2.9 J -- 
 Chloroform 0.00089 0.35 1.1 J -- 
 Dichlorodifluoromethane 0.039 0.53 1.5 -- -- 
 1,1-Dichloroethane 0.0017 0.26 1.1 -- -- 
 1,1-Dichloroethene 0.026 0.47 2.9 -- -- 
 cis-1,2-Dichloroethene 0.00093 0.32 1.5 J -- 
 Methylene chloride 0.00082 0.26 1.5 J 1.5U 
 Tetrachloroethene 0.110 0.19 1.5 -- -- 
 Toluene 0.0012 0.19 1.5 J 1.5U 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.110 0.59 1.5 -- -- 
 1,1,1-Trichloroethane 0.0018 0.24 1.1 -- -- 
 Trichloroethene 0.120 0.38 1.5 -- -- 
 Trichlorofluoromethane 0.034 0.72 1.5 -- -- 
 Total Organicsd 0.46092 NA NA NA NA 
MWL-SV05-300 (Duplicate) Acetone 0.0054 0.61 17 J 17U 
13-Oct-16 Carbon tetrachloride 0.0011 0.22 2.7 J -- 
 Chloroform 0.00089 0.32 1.0 J -- 
 Dichlorodifluoromethane 0.041 0.49 1.4 -- -- 
 1,1-Dichloroethane 0.0018 0.25 1.0 -- -- 
 1,1-Dichloroethene 0.027 0.44 2.7 -- -- 
 cis-1,2-Dichloroethene 0.00093 0.30 1.4 J -- 
 Methylene chloride 0.00086 0.25 1.4 J 1.4U 
 Tetrachloroethene 0.110 0.17 1.4 -- -- 
 Toluene 0.00048 0.17 1.4 J 1.4U 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.120 0.56 1.4 -- -- 
 1,1,1-Trichloroethane 0.0017 0.22 1.0 -- -- 
 Trichloroethene 0.120 0.36 1.4 -- -- 
 Trichlorofluoromethane 0.035 0.67 1.4 -- -- 
 Total Organicsd 0.45942 NA NA NA NA 
Refer to footnotes at end of table. 
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Table 5-2 (Concluded) 
Summary of Detected VOCs (EPA Method TO-15a) 

Mixed Waste Landfill Soil-Vapor Monitoring 
October 2016 

 

Well ID/Sample Port Analyte 
Resultb 
(ppmv) 

MDLb 
(ppbv) 

RLb 
(ppbv) 

Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL-SV05-400 Acetone 0.0078 0.46 13 J -- 
13-Oct-16 Benzene 0.00048 0.20 1.0 J -- 
 2-Butanone 0.00087 0.51 2.0 J -- 
 Carbon disulfide 0.0019 0.20 2.0 J -- 
 Carbon tetrachloride 0.00086 0.16 2.0 J -- 
 Chloroform 0.00085 0.24 0.77 -- -- 
 Chloromethane 0.00064 0.50 2.0 J -- 
 Dichlorodifluoromethane 0.041 0.37 1.0 -- -- 
 1,1-Dichloroethane 0.0021 0.18 0.77 -- -- 
 1,1-Dichloroethene 0.020 0.33 2.0 -- -- 
 cis-1,2-Dichloroethene 0.00079 0.23 1.0 J -- 
 Methylene chloride 0.00074 0.18 1.0 J 1.0U 
 Tetrachloroethene 0.110 0.13 1.0 -- -- 
 Toluene 0.0017 0.13 1.0 -- 1.7U 
 1,1,2-Trichloro-1,2,2-trifluoroethane 0.071 0.42 1.0 -- -- 
 1,1,1-Trichloroethane 0.0031 0.17 0.77 -- -- 
 Trichloroethene 0.100 0.27 1.0 -- -- 
 Trichlorofluoromethane 0.047 0.50 1.0 -- -- 
 Total Organics 0.40839 NA NA NA NA
Notes: 
aU.S. Environmental Protection Agency, 1999, “Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second Edition, Compendium  
Method TO-15,” Center for Environmental Research Information, Office of Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio.  
bResults are reported in ppmv. MDL and RL are reported in ppbv. 
cLaboratory/Validation Qualifier:  If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples. 

J = Estimated value, the analyte concentration is greater than the MDL but less than the RL. 
U = The analyte was reported as a detection by the laboratory but was qualified during data validation as not detected. The associated numerical value is the revised 

sample quantitation limit in units of ppbv, in accordance with the data validation process. 
dTotal Organics -- Sum of validated detected organic analytes (i.e., results for analytes reported as detections by the laboratory but qualified during data validation as not 
detected are not included in the Total Organics value). 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. The minimum concentration that can be measured and reported with 99% confidence that the analyte is present (i.e., greater than zero). 
NA  = Not applicable. 
ppbv = Parts per billion, by volume basis. 
ppmv  = Parts per million, by volume basis. 
RL = Reporting limit. Minimum concentration that can be reported with a statistically established degree of confidence.
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6.0   SOIL-MOISTURE MONITORING RESULTS 

This chapter presents soil-moisture monitoring activities (i.e., data collection and evaluation) in 
accordance with LTMMP Sections 3.4.2 and Appendix E (SNL/NM March 2012). The monitoring 
objective is to establish soil-moisture trends in the vadose zone beneath the MWL to evaluate 
ET Cover performance. The soil-moisture monitoring system functions as an early warning 
detection system for water percolation and infiltration through the ET Cover so that timely action 
can be taken, if necessary. Results for the depth range of 8.7 to 86.6 feet bgs for each soil-
moisture access tube are compared to the trigger level defined in LTMMP Section 5.2.3.2. 
 
Soil-moisture monitoring field activities and results are described in Sections 6.1 and 6.2, 
respectively. Data evaluation and comparison of results to the monitoring trigger level are 
presented in Section 6.3. A summary of soil-moisture monitoring activities and results is 
provided in Section 11.1. 
 
 
6.1 Soil-Moisture Monitoring Field Activities 
 
One annual soil-moisture monitoring event was conducted during the April 1, 2016 through 
March 31, 2017 reporting period fulfilling the LTMMP annual monitoring requirement. The 
monitoring event was conducted on April 7, 2016. Figure 6-1 shows the soil-moisture monitoring 
locations MWL-VZ-1, MWL-VZ-2, and MWL-VZ-3, which are angled boreholes (60 degrees from 
the horizontal ground surface) that project beneath the MWL. Soil-moisture monitoring field 
forms and tables that compare soil-moisture content values to baseline values for the three 
access tubes are provided in Annex D. 
 
Neutron count data collected in the field were correlated to percent soil-moisture content by 
volume as described in LTMMP Section 3.4.2 and Appendix E (SNL/NM March 2012). A 
baseline for soil-moisture content was determined for each access tube prior to deployment of 
the ET Cover subgrade work in September 2006. The baseline was determined by averaging 
data collected during ten monitoring events between May 27, 2004 and August 8, 2006.  
 
 
6.1.1 Field Quality Control 
 
The CPN 503DR neutron probe was operated in accordance with the field operating procedure 
and the manufacturer’s operating manual. A standard count was taken the day of the monitoring 
event prior to the moisture logging to ensure the instrument was functioning properly and to 
confirm measurement accuracy. The results of the standard counts are provided on the MWL 
neutron logging data field form provided in Annex D. 
 
 
6.1.2 Waste Management 
 
No wastes were generated from soil-moisture monitoring activities.  
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Figure 6-1 
Mixed Waste Landfill Soil-Moisture Monitoring Locations 
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6.2 Monitoring Results 
 
Soil-moisture monitoring data for this reporting period are presented in Figures 6-2, 6-3, and 6-4 
for MW-VZ-1, MWLVZ-2, and MWL-VZ-3, respectively. The results for the April 7, 2016 annual 
monitoring event are plotted on these figures along with the baseline soil-moisture content and 
the trigger level for comparison. Results track very closely with the established soil-moisture 
baseline for the three access tubes. Soil moisture content by volume is generally consistent with 
depth, with some slight increases above 5 percent at depths below 80 feet bgs. The April data 
are consistent with the baseline data and indicate a dry vadose zone.  
 
 
6.2.1 Variances 
 
There were no variances from the LTMMP soil-moisture monitoring requirements. 
 
 
6.3 Data Evaluation and Monitoring Trigger Level 
 
Soil-moisture data collected during the reporting period were compared to the trigger level, 
which is 23 percent soil moisture by volume, and applies to the shallow depth range beneath 
the ET Cover of 8.7 to 86.6 feet bgs for each monitoring location as specified in LTMMP 
Section 5.2.3.2 (SNL/NM March 2012). This comparison is shown graphically in Figures 6-2, 
6-3, and 6-4. 
 
During this reporting period, the soil-moisture content measurements for the shallow trigger 
level depth interval at MWL-VZ-1 ranged from 1.8 to 5.1 percent, compared to 1.7 to 5.6 percent 
baseline. At MWL-VZ-2 the soil-moisture content ranged from 2.2 to 4.7 percent, compared 
to 2.1 to 5.5 percent baseline. At MWL-VZ-3 the soil-moisture content ranged from 1.4 to 
4.5 percent, compared to 1.8 to 4.5 percent baseline.  
 
In summary, all values are below the 23 percent soil-moisture content trigger level and track 
closely to baseline soil-moisture values, indicating the ET Cover is performing as designed. 
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Figure 6-2 
Mixed Waste Landfill MWL-VZ-1 Soil-Moisture Monitoring Results 
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Figure 6-3 
Mixed Waste Landfill MWL-VZ-2 Soil-Moisture Monitoring Results 

0.0

5.0

10.0

15.0

20.0

25.0

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0

%
 M

o
is
tu
re
 C
o
n
te
n
t 
b
y 
V
o
lu
m
e

Vertical Depth Below Top of Casing (ft)

Baseline Soil Moisture (May 2004 ‐ August 2006)

MWL‐VZ‐2 Soil Moisture (April 2016)

Trigger Level - 23 %

Depth range where trigger level applies (8.7 ft ‐ 86.6 
ft)



 
Sandia National Laboratories  April 2016 – March 2017 
MWL Annual Long-Term Monitoring & Maintenance Report 
 
 

 

6-6

 
 

Figure 6-4 
Mixed Waste Landfill MWL-VZ-3 Soil-Moisture Monitoring Results 
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7.0   GROUNDWATER MONITORING RESULTS 

This chapter presents groundwater monitoring activities (i.e., sampling and analysis), analytical 
results, and data evaluation in accordance with LTMMP Sections 3.5 and Appendix F (SNL/NM 
March 2012). The monitoring objective is to obtain groundwater analytical results representative 
of the uppermost part of the aquifer beneath the MWL and compare them to the trigger levels 
defined in Table 5.2.4-1 of the MWL LTMMP. Groundwater monitoring combined with soil-vapor 
monitoring functions as an early warning detection system for changing conditions so that timely 
action can be taken, if necessary. 
 
Groundwater sampling field activities are described in Section 7.1, analytical laboratory results 
are presented and compared to trigger levels in Section 7.2, followed by a discussion of data 
quality. Hydrogeologic information on the Regional Aquifer is presented in Section 7.3. 
A summary of groundwater monitoring activities and results is provided in Section 11.1. 
 
 
7.1 Environmental Sampling Field Activities 
 
Two environmental sampling events were conducted during the April 1, 2016 through March 31, 
2017 reporting period fulfilling the LTMMP semiannual monitoring requirement. Groundwater 
samples were collected from monitoring wells MWL-BW2, MWL-MW7, MWL-MW8, and 
MWL-MW9. Well locations are shown in Figure 7-1. The samples were analyzed for VOCs, 
metals (cadmium, chromium, nickel, and uranium), specific radionuclides, gross alpha and beta, 
tritium, and radon-222. Field forms and documentation that address calibration of equipment, 
well purging and water quality measurements, and equipment decontamination activities are 
provided in Annex E.  
 
The first sampling event was conducted between April 20 and 26, 2016. An environmental-
duplicate sample pair was collected from MWL-BW2. 
 
The second sampling event was conducted between October 25 and 28, 2016. An 
environmental-duplicate sample pair was collected from MWL-MW7. 
 
 
7.1.1 Well Purging 
 
Purging removes stagnant water from the well so that a representative environmental sample 
can be obtained. In accordance with LTMMP Appendix F, the minimum purge requirement for a 
portable piston pump is one saturated screen volume. Purging continued beyond the minimum 
purge volume until four stable field measurements for temperature, specific conductivity (SC), 
potential of hydrogen (pH), and turbidity were obtained. Field measurements for water quality 
parameters were collected using a YSITM Model EXO1 Water Quality Meter, and a HACHTM 
Model 2100Q portable turbidity meter. Additional water quality measurements included 
oxidation-reduction potential (ORP) and dissolved oxygen (DO).  
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Figure 7-1 
Mixed Waste Landfill Groundwater Monitoring Well Locations  
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A portable BennettTM groundwater sampling system was used to collect environmental samples 
from all wells. Purge requirements were satisfied at all monitoring wells. In accordance with 
LTMMP Appendix F requirements designed to decrease the purging flow rate as low as possible 
for wells that potentially purge dry, the portable BennettTM groundwater sampling system was 
equipped with a flow meter valve located along the discharge line and with small diameter 
tubing (3/8-inch outer diameter and ¼-inch inner diameter). The average flow rates ranged from 
0.13 gallons per minute (gpm) at MWL-MW9 to 0.31 gpm at MWL-BW2 for the April 2016 
sampling event. The average flow rates ranged from 0.07 gpm at MWL-MW9 to 0.28 gpm at 
MWL-BW2 for the October 2016 sampling event. 
 
 
7.1.2 Field Quality Control 
 
Field QC samples were collected as part of each sampling event and included duplicate, 
equipment blank, field blank, and trip blank samples. The sampling pump and tubing bundle 
used to collect environmental samples were decontaminated prior to sampling each monitoring 
well.  
 
Duplicate samples were collected and analyzed to evaluate the overall precision and 
reproducibility of the sampling and analytical process. The duplicate samples were collected 
immediately after the original groundwater sample to reduce variability caused by time and/or 
sampling mechanics. Duplicate samples were analyzed for the same constituents as the 
groundwater samples. 
 
Equipment blank (also referred to as rinsate blank) samples were collected after equipment 
decontamination to verify effectiveness of the decontamination process. Equipment blank 
samples consisted of deionized (DI) water that was pumped through the sampling system and 
analyzed for the same constituents as the groundwater samples. 
 
Field blank samples were collected and analyzed for VOCs to detect any potential sample 
contamination resulting from ambient field conditions. The field blanks were prepared by pouring 
DI water into sample containers at the sample point (i.e., inside the sampling truck at each 
monitoring well) to simulate the transfer of environmental samples from the sampling system 
to the sample container. Additional field blank samples were collected at the Environmental 
Resources Field Office (ERFO) during the decontamination process to assess the DI water and 
ERFO ambient conditions.  
 
Trip blank samples consist of laboratory reagent-grade water with hydrochloric acid 
preservative. They are prepared by the analytical laboratory and accompany the sample 
containers from the laboratory, through sampling activities, and are shipped back to the 
laboratory with the environmental samples. Trip blank samples were submitted with 
groundwater samples collected for analysis of VOCs to assess whether contamination of the 
samples occurred during sampling, transportation, analysis, and/or storage. 
 
The field QC samples were submitted for analysis with the environmental samples. A brief 
explanation of the field QC sampling protocol for the April and October sampling events is 
provided below. Analytical results are presented in Section 7.2. 
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First Sampling Event – April 20-26, 2016 
 
One duplicate sample was collected at MWL-BW2. One equipment blank sample was collected 
prior to sampling monitoring well MWL-BW2. Five field blank samples were collected; one at 
ERFO and four at the site (one at each monitoring well). Five trip blank samples were also 
submitted with groundwater samples for analysis of VOCs. 
 
 
Second Sampling Event – October 25-28, 2016 
 
One duplicate sample was collected at MWL-MW7. One equipment blank sample was collected 
prior to sampling MWL-MW7. Five field blank samples were collected; one at ERFO and four at 
the site (one at each monitoring well). Five trip blank samples were also submitted with 
groundwater samples for analysis of VOCs. 
 
 
7.1.3 Waste Management 
 
Purge and decontamination wastewater generated from sampling activities was collected in 
55-gallon containers and stored at the ERFO waste accumulation area. All wastewater was 
managed as non-hazardous waste based upon historical sample results and process 
knowledge of monitoring well locations. All wastewater was discharged to the sanitary sewer 
in accordance with Albuquerque Bernalillo County Water Utility Authority requirements after 
characterization data were compared to discharge limits. Approximately 226 gallons of 
wastewater were generated during the April 2016 groundwater sampling event and 
approximately 227 gallons were generated during the October 2016 sampling event.  
 
PPE and other solid waste generated during April and October 2016 monitoring activities were 
managed in accordance with all applicable requirements. Analytical data collected from the 
sampling event was used to supplement the waste management process. Based on historic 
data and sampling results from the two monitoring events, all solid waste was managed as non-
hazardous solid waste. 
 
 
7.2 Laboratory Results 
 
Environmental and field QC samples were submitted to GEL for analyses. Samples were 
analyzed in accordance with applicable EPA analytical methods. For comparison, trigger levels 
are included in the analytical results tables in this report. Both analytical laboratory and data 
validation qualifiers are included in the groundwater data tables presented in this section. 
Analytical laboratory reports, including certificates of analyses, analytical methods, MDLs, 
practical quantitation limits (PQLs), dates of analyses, results of QC analyses, and data 
validation reports are filed in the SNL/NM Record Center.  
 
 
7.2.1 Environmental Sample Results 
 
This section summarizes groundwater monitoring results for the reporting period. Groundwater 
monitoring results were compared to historical MWL groundwater monitoring results and 
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LTMMP trigger levels. All results were below applicable LTMMP trigger levels defined in 
Section 5.2.4 of the LTMMP (SNL/NM March 2012) and were comparable to historic MWL 
groundwater monitoring results. 
 
Table 7-1 summarizes detected VOCs for the April and October sampling events. Table 7-2 
summarizes MDLs for all VOCs. Table 7-3 summarizes the cadmium, chromium, nickel, and 
uranium results for the April and October 2016 groundwater sampling events. Table 7-4 
summarizes radionuclide, gross alpha, gross beta, tritium, and radon results for the April and 
October 2016 sampling events. Table 7-5 summarizes field water quality measurements taken 
prior to environmental groundwater sample collection for both 2016 sampling events. 
 
Radionuclide activity in groundwater samples is determined through specific radiological 
analyses as presented in Table 7-4. In addition, gross alpha and beta activities are measured to 
screen for indications of other radionuclides (i.e., radiological anomalies). Gross alpha activity 
values are corrected by subtracting naturally occurring uranium in accordance with Title 40 
Code of Federal Regulations Parts 9, 141, and 142, Table I-4. Uranium is measured 
independently and results are presented in Table 7-3.  
 
Trigger levels provide early detection of potentially changing conditions that require additional 
testing and further investigation (SNL/NM March 2012). Groundwater radiological trigger levels 
for tritium (4 millirem per year), radon (1,000 pCi/L), gross alpha activity (15 pCi/L), and gross 
beta activity (4 millirem per year) are shown in Table 7-4. The units for the tritium and gross 
beta triggers relate to a dose rate and not a specific activity per volume (pCi/L) measurement. 
For tritium, the approximate equivalent activity is 20,000 pCi/L, assuming an onsite resident 
using the groundwater underlying the MWL as their primary drinking water source.  
 
Gross alpha and beta results are used as a broad radiological screening tool to look for other 
potential radionuclides besides tritium, radon, and the radionuclides already addressed by 
gamma spectroscopy analysis (i.e., the radionuclides of concern). The screening analyses do 
not provide radionuclide-specific identification necessary to calculate a dose. If the gross alpha 
trigger is exceeded, additional radiological analysis may be required to identify the specific 
radionuclide(s) that are contributing to the gross alpha result. Gross beta results are compared 
to the extensive SNL/NM groundwater monitoring data set to determine if there are indications 
of radiological anomalies (i.e., if the gross beta activity is significantly different than natural 
background beta activity). If there are indications of radiological anomalies, additional analysis 
may be required to identify the specific radionuclide that is causing the anomalous beta activity. 
Once the specific radionuclide is identified, the corresponding dose to a human receptor can be 
determined and compared to the trigger of 4 millirem per year. Additional analysis based on 
elevated gross alpha or gross beta screening results would only be required if the results are 
not explained by the other radionuclide-specific results. In summary, the screening and 
evaluation process ensures that if radiological contamination is present, it will be detected, 
evaluated, and appropriate follow-up actions will be taken.  
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Table 7-1 
Summary of Detected VOCs (EPA Method 8260Ba) 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 

Well ID Analyte 
Result 
(µg/L) 

MDL 
(µg/L) 

PQL 
(µg/L) 

Trigger Levels 
(µg/L) 

Laboratory 
Qualifierb 

Validation 
Qualifierb 

April 2016 Sampling Event 
MWL-MW8 
26-Apr-2016 

Tetrachloroethene 0.310 0.300 1.00 2.50 J -- 

October 2016 Sampling Event – No volatile organic compounds were detected in October 2016 groundwater samples 
Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd edition. 
bLaboratory/Validation Qualifier:  If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples. 

J = Estimated value, the analyte concentration is greater than the MDL but less than the PQL. 
EPA = U.S. Environmental Protection Agency. 
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. 
g/L = Micrograms per liter. 
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 the applicable method under routine laboratory operating conditions. 
VOCs = Volatile organic compounds. 
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Table 7-2 
Summary of Method Detection Limits for VOCs (EPA Method 8260Ba) 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 

Analyte 
MDL  

(µg/L) 
1,1,1-Trichloroethane 0.300 
1,1,2,2-Tetrachloroethane 0.300 
1,1,2-Trichloroethane 0.300 
1,1-Dichloroethane 0.300 
1,1-Dichloroethene 0.300 
1,2-Dichloroethane 0.300 
1,2-Dichloropropane 0.300 
2-Butanone 1.50 
2-Hexanone 1.50 
4-methyl-, 2-Pentanone 1.50 
Acetone 1.50 
Benzene 0.300 
Bromodichloromethane 0.300 
Bromoform 0.300 
Bromomethane 0.300 
Carbon disulfide 1.50 
Carbon tetrachloride 0.300 
Chlorobenzene 0.300 
Chloroethane 0.300 
Chloroform 0.300 
Chloromethane 0.300 
Dibromochloromethane 0.300 
Dichlorodifluoromethane 0.300 
Ethyl benzene 0.300 
Methylene chloride 1.00 
Styrene 0.300 
Tetrachloroethene 0.300 
Toluene 0.300 
Trichloroethene 0.300 
Vinyl acetate 1.50 
Vinyl chloride 0.300 
Xylene 0.300 
cis-1,2-Dichloroethene 0.300 
cis-1,3-Dichloropropene 0.300 
trans-1,2-Dichloroethene 0.300 
trans-1,3-Dichloropropene 0.300 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd edition. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. The minimum concentration that can be measured 

and reported with 99% confidence that the analyte is greater than zero. 
µg/L = Micrograms per liter. 
VOCs = Volatile organic compounds. 
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Table 7-3 
Summary of Cadmium, Chromium, Nickel, and Uranium Results (EPA Method 6020a) 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 

Well ID Analyte 
Result 
(mg/L) 

MDL 
(mg/L) 

PQL 
(mg/L) 

Trigger Level 
(mg/L) 

Laboratory 
Qualifierb 

Validation 
Qualifierb 

April 2016 Sampling Event 
MWL-BW2 
20-Apr-16 

Cadmium ND 0.00011 0.001 0.0025 U -- 
Chromium ND 0.002 0.010 0.043 U -- 
Nickel 0.00141 0.0005 0.002 0.050 J -- 
Uranium 0.0074 0.000067 0.0002 0.015 -- -- 

MWL-BW2 
20-Apr-16 
(Duplicate) 

Cadmium ND 0.00011 0.001 0.0025 U -- 
Chromium ND 0.002 0.010 0.043 U -- 
Nickel 0.0013 0.0005 0.002 0.050 J -- 
Uranium 0.00764 0.000067 0.0002 0.015 -- -- 

MWL-MW7 
21-Apr-16 

Cadmium ND 0.00011 0.001 0.0025 U -- 
Chromium ND 0.002 0.010 0.043 U -- 
Nickel 0.00109 0.0005 0.002 0.050 J -- 
Uranium 0.00801 0.000067 0.0002 0.015 -- -- 

MWL-MW8 
26-Apr-16 

Cadmium ND 0.00011 0.001 0.0025 U -- 
Chromium 0.00208 0.002 0.010 0.043 J -- 
Nickel 0.0007 0.0005 0.002 0.050 J -- 
Uranium 0.00803 0.000067 0.0002 0.015 -- -- 

MWL-MW9 
25-Apr-16 

Cadmium ND 0.00011 0.001 0.0025 U -- 
Chromium ND 0.002 0.010 0.043 U -- 
Nickel 0.000626 0.0005 0.002 0.050 J -- 
Uranium 0.00925 0.000067 0.0002 0.015 -- -- 

Refer to notes at end of table. 
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Table 7-3 (Concluded) 
Summary of Cadmium, Chromium, Nickel, and Uranium Results (EPA Method 6020a) 

Mixed Waste Landfill Groundwater Monitoring 

April and October 2016 
 

Well ID Analyte 
Result 
(mg/L) 

MDL 
(mg/L) 

PQL 
(mg/L) 

Trigger Level 
(mg/L) 

Laboratory 
Qualifierb 

Validation 
Qualifierb 

October 2016 Sampling Event 
MWL-BW2 
25-Oct-16 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel ND 0.0005 0.002 0.050 U -- 
Uranium 0.00652 0.000067 0.0002 0.015 -- -- 

MWL-MW7 
26-Oct-16 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel ND 0.0005 0.002 0.050 U -- 
Uranium 0.00728 0.000067 0.0002 0.015 -- -- 

MWL-MW7 
26-Oct-16 
(Duplicate) 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel ND 0.0005 0.002 0.050 U -- 
Uranium 0.00733 0.000067 0.0002 0.015 -- -- 

MWL-MW8 
28-Oct-16 
 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel 0.000858 0.0005 0.002 0.050 J -- 
Uranium 0.00811 0.000067 0.0002 0.015 -- -- 

MWL-MW9 
27-Oct-16 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel 0.000727 0.0005 0.002 0.050 J -- 
Uranium 0.00934 0.000067 0.0002 0.015 -- -- 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd edition. 
bLaboratory/Validation Qualifier:  If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.  

J = Estimated value, the analyte concentration is greater than the MDL but less than the PQL. 
U = Analyte was not detected. 

EPA = U.S. Environmental Protection Agency. 
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 MDL).  
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 the 

applicable method under routine laboratory operating conditions.  
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Table 7-4 
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 

Well ID Analyte 
Resulta 

(pCi/L) Trigger Level 
Laboratory 
Qualifierb 

Validation  
Qualifierb 

Analytical  
Methodc 

April 2016 Sampling Event 
MWL-BW2 
20-Apr-16 

Americium-241 -6.53  13.6 NE U BD EPA 901.1
Cesium-137 1.56  2.71 NE U BD EPA 901.1 
Cobalt-60 1.04  2.19 NE U BD EPA 901.1 
Gross Alpha 2.15 15 pCi/L NA None EPA 900.0
Gross Betad 7.66  1.99 4 mrem/yr -- -- EPA 900.0 
Tritiume -41.5  79.3 4 mrem/yr U BD EPA 906.0 M
Radon-222 454  107 1000 pCi/L -- -- SM7500 RnB

MWL-BW2  
20-Apr-16 
(Duplicate) 

Americium-241 3.58  8.14 NE U BD EPA 901.1 
Cesium-137 -0.451  3.29 NE U BD EPA 901.1 
Cobalt-60 -3.96  3.66 NE U BD EPA 901.1 
Gross Alpha 2.73 15 pCi/L NA None EPA 900.0 
Gross Betad 7.00  1.61 4 mrem/yr -- -- EPA 900.0 
Tritiume -58.3  78.5 4 mrem/yr U BD EPA 906.0 M 
Radon-222 462  109 1000 pCi/L -- -- SM7500 RnB 

MWL-MW7 
21-Apr-16 

Americium-241 -3.19  6.76 NE U BD EPA 901.1 
Cesium-137 0.244  1.92 NE U BD EPA 901.1 
Cobalt-60 -1.01  2.20 NE U BD EPA 901.1 
Gross Alpha 6.23 15 pCi/L NA None EPA 900.0 
Gross Betad 8.17  1.75 4 mrem/yr -- -- EPA 900.0 
Tritiume 0.455  83.1 4 mrem/yr U BD EPA 906.0 M 
Radon-222 105  34.5 1000 pCi/L -- J SM7500 RnB 

MWL-MW8 
26-Apr-16 

Americium-241 -0.758  19.0 NE U BD EPA 901.1 
Cesium-137 1.39  4.18 NE U BD EPA 901.1 
Cobalt-60 2.09  2.59 NE U BD EPA 901.1 
Gross Alpha 0.97 15 pCi/L NA None EPA 900.0 
Gross Betad 6.94  1.58 4 mrem/yr -- -- EPA 900.0 
Tritiume 37.0  86.5 4 mrem/yr U BD EPA 906.0 M 
Radon-222 188  70.3 1000 pCi/L -- J SM7500 RnB 

Refer to notes at end of table. 
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Table 7-4 (Continued) 
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 

Well ID Analyte 
Resulta 

(pCi/L) Trigger Level 
Laboratory 
Qualifierb 

Validation  
Qualifierb 

Analytical  
Methodc 

April 2016 Sampling Event (Continued) 
MWL-MW9 
25-Apr-16 
 

Americium-241 -7.16  19.7 NE U BD EPA 901.1 
Cesium-137 0.868  2.23 NE U BD EPA 901.1 
Cobalt-60 0.132  3.63 NE U BD EPA 901.1 
Gross Alpha 3.80 15 pCi/L NA None EPA 900.0 
Gross Betad 7.57  1.58 4 mrem/yr -- -- EPA 900.0 
Tritiume -17  82.7 4 mrem/yr U BD EPA 906.0 M 
Radon-222 366  110 1000 pCi/L H J SM7500 RnB 

Refer to notes at end of table. 
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Table 7-4 (Continued) 
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 

Well ID Analyte 
Resulta 

(pCi/L) Trigger Level 
Laboratory 
Qualifierb 

Validation 
Qualifierb 

Analytical  
Methodc 

October 2016 Sampling Event 
MWL-BW2 
25-Oct-16 

Americium-241 6.65  8.86 NE U BD EPA 901.1 
Cesium-137 -1.87  3.07 NE U BD EPA 901.1 
Cobalt-60 0.812  1.70 NE U BD EPA 901.1 
Gross Alpha 4.32 15 pCi/L NA None EPA 900.0 
Gross Betad 6.91  1.79 4 mrem/yr -- -- EPA 900.0 
Tritiume 72.5  96.6 4 mrem/yr U BD EPA 906.0 M 
Radon-222 448  107 1000 pCi/L -- -- SM7500 Rn B 

MWL-MW7 
26-Oct-16 

Americium-241 4.68  10.6 NE U BD EPA 901.1 
Cesium-137 -0.143  1.93 NE U BD EPA 901.1 
Cobalt-60 -0.125  1.73 NE U BD EPA 901.1 
Gross Alpha 5.32 15 pCi/L NA None EPA 900.0 
Gross Betad 6.02  1.34 4 mrem/yr -- -- EPA 900.0 
Tritiume 59.7  93.2 4 mrem/yr U BD EPA 906.0 M 
Radon-222 154  45.1 1000 pCi/L -- -- SM7500 Rn B 

MWL-MW7  
26-Oct-16 
(Duplicate) 

Americium-241 -3.23  7.62 NE U BD EPA 901.1 
Cesium-137 -0.495  1.33 NE U BD EPA 901.1 
Cobalt-60 1.03  1.51 NE U BD EPA 901.1 
Gross Alpha 1.50 15 pCi/L NA None EPA 900.0 
Gross Betad 5.48  1.28 4 mrem/yr -- -- EPA 900.0 
Tritiume 31.4  91.6 4 mrem/yr U BD EPA 906.0 M 
Radon-222 141  42.8 1000 pCi/L -- -- SM7500 Rn B 

MWL-MW8  Americium-241 6.10  13.8 NE U BD EPA 901.1 
28-Oct-16 Cesium-137 0.141  1.87 NE U BD EPA 901.1 
 Cobalt-60 1.56  1.81 NE U BD EPA 901.1 
 Gross Alpha 3.92 15 pCi/L NA None EPA 900.0 
 Gross Betad 5.51  1.26 4 mrem/yr -- -- EPA 900.0 
 Tritiume 40.7  92.6 4 mrem/yr U BD EPA 906.0 M 
 Radon-222 157  48.8 1000 pCi/L -- -- SM7500 Rn B 

Refer to notes at end of table. 
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Table 7-4 (Concluded) 
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 

Well ID Analyte 
Resulta 

(pCi/L) Trigger Level 
Laboratory 
Qualifierb 

Validation 
Qualifierb 

Analytical  
Methodc 

October 2016 Sampling Event (Continued) 
MWL-MW9 
27-Oct-16 

Americium-241 -0.122  5.64 NE U BD EPA 901.1 
Cesium-137 -0.966  4.12 NE U BD EPA 901.1 
Cobalt-60 -0.581  1.37 NE U BD EPA 901.1 
Gross Alpha 3.04 15 pCi/L NA None EPA 900.0 
Gross Betad 5.76  1.22 4 mrem/yr -- -- EPA 900.0 
Tritiume 37.7  90.4 4 mrem/yr U BD EPA 906.0 M 
Radon-222 362  91.9 1000 pCi/L -- -- SM7500 Rn B 

Notes: 
aGross alpha activity measurements were corrected by subtracting the total uranium activity from the total gross alpha result (Title 40 Code of Federal Regulations Parts 9, 141, and 
142, Table I-4). Negative numbers indicate the sample count or result was less than the instrument background; result is below the minimum detectable activity.  
bLaboratory/Validation Qualifier:  If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples. 

BD = Below detection limit as used in radiochemistry to identify results that are not statistically different from zero. 
H = Analytical holding time was exceeded.  
J = Estimated value. 
NA = Not applicable. 
None = No data validation for corrected gross alpha activity. 
U  = Analyte was below detection limit. 

cAnalytical Methods EPA 900.0, EPA 901.1, and EPA 906.0 M: 
- U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032, U.S. Environmental Protection 

Agency, Cincinnati, Ohio. 
 Analytical Method SM7500-Rn B: 

- American Public Health Association, American Water Works Association, and Water Environment Federation, 1988, “Standard Methods for the Examination of Water and 
Wastewater,” SM7500-Rn B Method, 22nd Edition, published jointly by American Public Health Association, American Water Works Association, and Water Environment 
Federation, Washington, D.C., 1988. 

dRefer to Section 7.2.1 for an explanation of the gross beta trigger level. 
eThe approximate equivalent activity for the 4 mrem/yr tritium trigger level is 20,000 pCi/ L. 
EPA = U.S. Environmental Protection Agency. 
mrem/yr = Millirem per year. 
NA = Not applicable. 
NE = Not established. 
pCi/L = Picocuries per liter. 
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Table 7-5 
Summary of Field Water Quality Measurementsa 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 
Well ID/ 

Sample Date 
Temperature 

(°C) 
SC

(µmhos/cm) 
ORP
(mV) pH 

Turbidity 
(NTU) 

DO 
(% Sat) 

DO
(mg/L) 

April 2016 Sampling Event 
MWL-BW2 21.10 690.3 169.8 7.52 0.83 13.3 1.20 
MWL-MW7 22.01 588.3 261.4 7.75 0.20 71.6 6.25 
MWL-MW8 18.41 537.3 242.7 7.72 0.44 37.5 3.41 
MWL-MW9 21.98 589.9 263.7 7.67 0.93 16.5 1.45 
October 2016 Sampling Event 
MWL-BW2 19.56 630.3 137.9 7.34 7.35 37.1 3.45 
MWL-MW7 20.04 534.3 193.0 7.56 0.63 72.8 6.54 
MWL-MW8 20.97 565.7 177.0 7.51 0.45 30.8 2.67 
MWL-MW9 23.87 590.1 149.1 7.47 0.57 23.9 1.99 

Notes: 
aField measurements collected prior to sampling. 
°C = Degrees Celsius. 
% Sat = Percent saturation. 
DO = Dissolved oxygen. 
mg/L = Milligrams per liter. 
µmhos/cm = Micromhos per centimeter. 
mV = Millivolts. 
NTU = Nephelometric turbidity units. 
ORP = Oxidation-reduction potential. 
pH  = Potential of hydrogen (negative logarithm of the hydrogen ion concentration). 
SC = Specific Conductivity. 
 
 
First Sampling Event – April 20-26, 2016 
 
VOCs were not detected in the environmental samples above MDLs, except for PCE. PCE was 
reported below the LTMMP trigger level of 2.50 µg/L in monitoring well MWL-MW8 at a 
concentration of 0.310 µg/L. 
 
Cadmium was not detected above the associated MDL. Chromium was detected in the 
monitoring well MWL-MW8 sample at a concentration of 0.00208 milligrams per liter (mg/L). 
Nickel and uranium were detected above the associated MDLs and below LTMMP trigger levels 
in all groundwater samples. Nickel concentrations ranged from 0.000626 mg/L at MWL-MW9 to 
0.00141 mg/L at MWL-BW2. Uranium concentrations ranged from 0.0074 mg/L at MWL-BW2 to 
0.00925 mg/L at MWL-MW9. All results are consistent with historical MWL groundwater 
monitoring results and are below LTMMP trigger levels. 
 
MWL groundwater samples were screened for gamma-emitting radionuclides, gross alpha 
activity, gross beta activity, tritium, and radon-222. There were no detections of gamma-emitting 
radionuclides (as determined by gamma spectroscopy) or tritium (as determined by liquid 
scintillation counting). Negative results in Table 7-4 indicate the sample result was lower than 
the instrument background (i.e., below the instrument detection limit). Radon-222 was detected 
in all samples, with activities ranging from 105 pCi/L at MWL-MW7 to 462 pCi/L at MWL-BW2 
(duplicate sample). All radiological results were reviewed by an SNL/NM radiological SME to 
screen for potential indications of radiological contamination; there were no indications of 
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radiological anomalies in the groundwater sample results. Results are consistent with historical 
results and below LTMMP trigger levels.  
 
 
Second Sampling Event – October 25-28, 2016 
 
VOCs were not detected in the environmental samples above MDLs.  
 
Cadmium and chromium were not detected above the associated MDLs. Nickel was detected in 
MWL-MW8 and MWL-MW9 samples at concentrations of 0.000858 mg/L and 0.000727 mg/L, 
respectively. Uranium was detected in all groundwater samples with concentrations ranging 
from 0.00652 mg/L at MWL-BW2 to 0.00934 mg/L at MWL-MW9. All results are consistent with 
historical MWL groundwater monitoring results and are below LTMMP trigger levels. 
 
MWL groundwater samples were screened for gamma-emitting radionuclides, gross alpha 
activity, gross beta activity, tritium, and radon-222. There were no detections of gamma-emitting 
radionuclides (as determined by gamma spectroscopy) or tritium (as determined by liquid 
scintillation counting). Negative results in Table 7-4 indicate the sample result was lower than 
the instrument background (i.e., below the instrument detection limit). Radon-222 was detected 
in all samples, with activities ranging from 141 pCi/L at MWL-MW7 (duplicate sample) to 
448 pCi/L at MWL-BW2. All radiological results were reviewed by an SNL/NM radiological SME 
to screen for potential indications of radiological contamination; there were no indications of 
radiological anomalies in the groundwater sample results. Results are consistent with historical 
results and below LTMMP trigger levels.  
 
 
Nickel and Uranium Concentration and Gross Alpha Activity Plots 
 
Concentrations and activities over time of nickel, uranium, and gross alpha are presented in 
Figures 7-2 through 7-4 for all groundwater monitoring events conducted since implementation 
of the LTMMP in 2014. Trigger levels are not shown on these plots, as the respective trigger 
levels are higher than the maximum concentration or activity depicted on the vertical axis of 
these figures. For non-detect results, the MDL or MDA was used and for environmental-
duplicate sample pairs, the highest result was used. 
 
 
7.2.2 Field Quality Control Sample Results 
 
Field QC sample results met the sampling DQOs and validated the field sampling procedures 
and protocol. The analytical results for each field QC sample type are presented in this section. 
 
Table 7-6 summarizes results of environmental-duplicate sample pair results and the calculated 
RPD values for the April and October 2016 data sets. RPDs were calculated for constituents 
that exceeded the MDL in the sample pairs. Only the metals nickel and uranium were detected 
above the associated MDLs in the two sample pairs. Calculated RPDs for the detected metals 
constituents show good agreement (i.e., RPD values less than or equal to 35 for metals) for 
both sampling events, ranging from 1 to 8.  
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Figure 7-2 
Nickel Concentrations vs. Time 
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Figure 7-3 
Uranium Concentrations vs. Time 
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Figure 7-4 
Gross Alpha Activity vs. Time 
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Table 7-6 
Summary of Duplicate Sample Results 

Mixed Waste Landfill Groundwater Monitoring 
April and October 2016 

 
Well ID/Parameter Environmental Sample (R1) Duplicate Sample (R2) RPDa

April Sampling Event 
MWL-MW9 
Nickel (mg/L) 0.00141 0.0013 8 
Uranium (mg/L) 0.0074 0.00764 3 
October Sampling Event 
MWL-MW7 
Uranium (mg/L) 0.00728 0.00733 1 

Notes: 
aRPD = Relative percent difference is calculated with the following equation and rounded to the nearest whole 

number. 
 

RPD =  
R R

[( R  +  R ) / 2]
 x 100

1

1 2

 2
 

 
where: R1  = Environmental sample result. 

R2  = Duplicate sample result. 
mg/L = Milligram(s) per liter. 

 
 
A discussion of equipment, field, and trip blank results for the April and October sampling events 
is provided below. 
 
 
First Sampling Event – April 20-26, 2016  
 
The equipment blank sample in April was analyzed for all constituents. Bromodichloromethane, 
chloroform, and dibromochloromethane were detected in the equipment blank sample, but no 
corrective action was necessary since these compounds were not detected in the associated 
MWL-BW2 samples.  
 
The field blank collected at ERFO during the decontamination process and the four field 
blanks collected at the monitoring well locations during April all showed detections of 
bromodichloromethane, chloroform, and dibromochloromethane. Bromoform was detected in 
the field blank sample associated with MWL-MW8. No corrective action was required since 
these compounds were not detected in associated environmental samples. 
 
VOCs were not detected in the five trip blank samples associated with the April sampling event. 
 
 
Second Sampling Event – October 25-28, 2016 
 
The equipment blank sample collected in October was analyzed for all constituents; there were 
no detections in this sample. 
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Of the five field blank samples collected in October, two showed detections of acetone. These 
two field blank samples were associated with MWL-BW2 and MWL-MW7. No corrective action 
was required since acetone was not detected in the associated environmental samples. 
 
VOCs were not detected in the five trip blank samples associated with the October sampling 
event.  
 
 
7.2.3 Laboratory Quality Control and Data Quality 
 
Internal laboratory QC samples were analyzed concurrently with all environmental samples 
in accordance with laboratory procedures and EPA methods. These samples included 
laboratory control samples, method blanks, matrix spike and matrix spike duplicate samples, 
surrogate spike samples, and replicate samples. The results were used to evaluate potential 
contamination associated with the laboratory analytical process and to determine the accuracy 
and precision of the analytical methods. Reported QC sample results were in compliance with 
analytical method and laboratory procedure requirements. Laboratory QC sample results that 
effected environmental sample results are discussed below. 
 
All laboratory control sample results met the accuracy (i.e., % recovery) requirement of 50 to 
130% for VOCs and 75 to 125% for metals (Section 2.1 of LTMMP Appendix F), except for 
acetone. The post spike and post spike duplicate recovery for acetone was 41% in the 
laboratory batch associated with the October equipment blank, MWL-BW2, and MWL-MW7 
samples. No corrective action was required since acetone was not detected in any of the 
associated environmental samples. 
 
All chemical data were reviewed and qualified in accordance with SNL/NM AOP 00-03, “Data 
Validation Procedure for Chemical and Radiochemical Data” (SNL/NM June 2014a). Based 
upon the data validation and review criteria, all analytical data were determined acceptable and 
met the DQOs. Data Validation Reports and Contract Verification Review forms are provided in 
Annex E.  
 
 
7.2.4 Variances and Non-Conformances 
 
Variances and non-conformances are defined in the LTMMP Appendix F, Section 6 for 
groundwater monitoring. No variances or non-conformances from LTMMP requirements for 
groundwater monitoring were identified during the April and October 2016 sampling events. 
Project-specific information from the April and October sampling events are summarized below. 
 
Bromodichloromethane, chloroform, dibromochloromethane were detected at very low 
concentrations in both the April equipment blank and field blank samples, and bromoform was 
detected in one field blank sample. These compounds are a by-product of the deionized water 
purification process (i.e., chlorination) and are routinely detected in equipment blank and field 
blank samples at very low concentrations. Acetone, a common laboratory contaminant, was 
also detected in two October field blank samples but not in any environmental samples.  
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After the April 2016 groundwater sampling event, the DI water source was changed due to the 
historical low-level contaminants in the water obtained from an outside vendor. Starting in 
October 2016 the DI water used is a higher grade and purity and is being produced at SNL/NM.  
 
 
7.3 Hydrogeologic Assessment 
 
A detailed conceptual site model is provided in the MWL Phase 2 RCRA Facility Investigation 
Report (Peace et al. September 2002) and the Mixed Waste Landfill Groundwater Report, 
1990 through 2001 (Goering et al. December 2002). An update to the conceptual site model 
integrating the findings from the current groundwater monitoring well network installed in 2008 is 
presented in the Mixed Waste Landfill Annual Groundwater Monitoring Report, Calendar 
Year 2009 (SNL/NM June 2010). 
 
The upper surface of the Regional Aquifer at the MWL is contained within the interfingering, 
unconsolidated, fine-grained alluvial-fan deposits of the Santa Fe Group. The more 
transmissive, coarser-grained Ancestral Rio Grande sediments underlie the fine-grained alluvial 
deposits beneath the MWL. The depth to water is approximately 500 feet bgs and groundwater 
flows generally westward, away from the Manzanita Mountains and towards the Rio Grande. 
Several water-supply wells operated by KAFB and the Albuquerque Bernalillo County Water 
Utility Authority have profoundly modified the natural groundwater flow regime near the MWL by 
creating a trough in the water table in the western and northern portions of KAFB. As a result, 
water levels at the MWL have historically declined since monitoring began in 1990.  
 
Figure 7-5 shows the rate of groundwater elevation decline at MWL groundwater monitoring 
wells for the time period 2000 through 2016. Since 2010, the rate of groundwater elevation 
decline in all wells has been relatively slow and constant, and less than 2 feet overall. The rate 
of groundwater elevation decline in the upper screen interval of MWL-MW4 has stabilized since 
April 2010. The overall decline in MWL-BW2 since 2009 has been approximately 3 feet, 
reflecting a slightly higher rate of decline than observed in the other wells. Over the past two 
years the rate of decline has significantly slowed, and between 2015 and 2016 all wells except 
MWL-BW2 showed a small increase ranging from 0.20 to 0.40 feet. From October 2015 to 
October 2016, the groundwater elevation declined in well MWL-BW2 only 0.17 feet, whereas for 
the same period between October 2014 and October 2015 the groundwater elevation decline 
was 0.51 feet. This water table rebound has been observed in wells located farther north on 
KAFB and is most likely related to a reduction in groundwater removal from the Regional Aquifer 
by the Albuquerque Bernalillo County Water Utility Authority. Recharge from infiltration of direct 
precipitation at the MWL is negligible due to high evapotranspiration, low precipitation, the thick 
sequence of unsaturated Santa Fe Group deposits above the water table, and the presence of 
the MWL ET Cover. Groundwater recharge of the Regional Aquifer occurs by the infiltration of 
precipitation in the Manzanita Mountains located approximately 5 miles to the east. 
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Figure 7-5 
Groundwater Level Elevations at Mixed Waste Landfill Groundwater Monitoring Wells 
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Figure 7-6 shows the October 2016 potentiometric surface of the Regional Aquifer beneath the 
MWL. Groundwater flows towards the west and northwest. Measured orthogonally from the 
potentiometric surface contours, the horizontal gradient for October 2016 ranges from 
approximately 0.03 to 0.08 feet per foot. Groundwater velocities in the alluvial-fan sediments 
were calculated using the current potentiometric surface gradient, the average hydraulic 
conductivity obtained from the slug testing of the four compliance monitoring wells, and an 
effective porosity of 25 percent. The calculated 2016 groundwater velocity ranges from 0.02 to 
0.06 feet per day; the average is 0.04 feet per day. These very low values have not changed 
over the past three years and are consistent with previous estimates for horizontal groundwater 
flow at the water table in the MWL vicinity. 
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Figure 7-6 
Localized Potentiometric Surface of the Regional Aquifer at the Mixed Waste Landfill, October 2016
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8.0   BIOTA MONITORING RESULTS 

This chapter presents biota monitoring activities (i.e., sampling and analysis), analytical results, 
and data evaluation in accordance with the LTMMP Section 3.6 and Appendix F (SNL/NM 
March 2012). The monitoring objective is to provide data to evaluate biotic mobilization of 
contaminants (i.e., metals and radionuclides) from the subsurface to surface. Sampling of 
surface soil from animal burrows and ant hills is performed, as well as sampling of potentially 
deep-rooted vegetation, if present. Biota monitoring functions as an early warning detection 
system for biotic mobilization of contaminants to the surface so that timely action can be taken, 
if necessary. Results are compared to trigger levels defined in LTMMP Section 5.2.2.2. 
 
Biota monitoring field activities are described in Section 8.1, analytical laboratory results and a 
discussion of data quality are presented in Section 8.2, and data evaluation and a comparison 
of results to monitoring trigger levels are presented in Section 8.3. A summary of biota 
monitoring activities and results is provided in Section 11.1. 
 
 
8.1 Biota Monitoring Field Activities 
 
One biota sampling event was conducted during the April 1, 2016 through March 31, 2017 
reporting period fulfilling the LTMMP annual monitoring requirement. The biota sampling 
locations were identified during the annual ET Cover Biology Inspection performed on 
September 1, 2016. The sampling locations are shown in Figure 8-1 and consist of two ant hills 
(MWL AHSS-01-2016 and MWL AHSS-02-2016). There were no animal burrows or potentially 
deep-rooted plants identified on the ET Cover during the Biology Inspection. The two ant hill 
locations selected for surface soil sampling by the staff biologist were the largest and most 
active of the ant hills on the ET Cover. The locations were also selected to provide good spatial 
coverage. Surface soil samples were collected at these locations on September 9, 2016 and 
analyzed for metals and gamma emitting radionuclides by gamma spectroscopy.  
 
 
8.1.1 Field Quality Control 
 
In accordance with the Tritium and Biota SAP (MWL LTMMP Appendix G, Table G-4.2-1), one 
field QC sample (duplicate sample) was collected at MWL AHSS-02-2016.  
 
 
8.1.2 Waste Management 
 
Waste generated during sampling activities included PPE (i.e., gloves), and decontamination 
wipes. Historic data and analytical results from the sampling event were used to characterize 
the waste; it was determined to be non-hazardous solid waste and was managed accordingly.  
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Figure 8-1 
Mixed Waste Landfill Biota Sampling Locations  
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8.2 Laboratory Results 
 
Biota surface soil samples were submitted to GEL for analyses. Samples were analyzed in 
accordance with applicable EPA analytical methods. Results that are below the MDL (metals) or 
MDA (gamma spectroscopy) are qualified with a “U” and are designated as below detection. 
Both laboratory and data validation qualifiers are included in the data tables presented in this 
section. Analytical laboratory reports, including certificates of analyses, analytical methods, 
MDAs and MDLs, sample results, dates of analyses, and results of QC analyses, are filed in the 
SNL/NM Record Center.  
 
 
8.2.1 Environmental Sample Results 
 
Table 8-1 summarizes metals results and Table 8-2 summarizes gamma spectroscopy results 
for the two ant hill surface soil sample locations. NMED-approved background concentrations 
and activities (Dinwiddie September 1997) and LTMMP trigger levels are included in Tables 8-1 
and 8-2 for comparison. 
 
All metals results were below the respective NMED-approved background concentrations and 
below trigger levels. All cadmium results were estimated concentrations above the MDL but 
below the RL. All selenium and silver results were non-detects or estimated concentrations 
below the RL. All vanadium results were estimated with a suspected positive bias. 
 
All gamma spectroscopy radionuclide sample results were very low, activities below the 
respective NMED-approved background activities. Seven of the 18 results were non-detects, 
and one uranium-238 result (MWL-AHSS-01-2016) was determined by the laboratory to be 
invalid (see Section 8.2.3, i.e., false positive) due to analytical uncertainty. The gamma 
spectroscopy results were reviewed by an SNL/NM radiological SME to screen for potential 
indications of radiological contamination; there were no indications of radiological anomalies in 
the biota soil sample results. 
 
 
8.2.2 Field Quality Control Sample Results 
 
Table 8-3 summarizes results of environmental-duplicate sample pairs and the RPD values 
calculated for the September 2016 biota data set. An RPD was calculated when metals 
concentrations were reported in both the environmental and duplicate sample at levels greater 
than the RL, and when radionuclides were reported in both the environmental and duplicate 
sample at activities greater than the MDA. Calculated RPDs for metals and radiological 
constituents show good agreement, ranging from 3 to 27. As defined in Section 2.3, Appendix G 
of the LTMMP, an RPD of less than or equal to 35 is considered acceptable for biota duplicate 
sampling results.  
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Table 8-1 
Summary of Metals Results (EPA Method 6020/7470a) 

Mixed Waste Landfill Biota Monitoring 
September 2016 

 

Sample Location Parameter 

NMED 
Backgroundb

(mg/kg) 
Result 

(mg/kg) 

Reporting 
Limit 

(mg/kg) 

Trigger 
Level 

(mg/kg) 
Laboratory 
Qualifierc 

Validation 
Qualifierd 

MWL AHSS-01-2016 
21-Sep-16 

Arsenic 5.6 2.72 0.952 17.7 -- -- 
Barium  130 96.8 0.381 100,000 -- J, MS1 
Beryllium  0.65 0.389 0.0952 2,260 -- --
Cadmium  <1 0.103 0.190 897 J --
Chromium  17.3 8.42 0.571 63.1 -- --
Cobalt  5.2 3.11 0.190 20,500 -- --
Copper  15.4 5.81 0.190 45,400 -- --
Lead  21.4 3.32 0.943 800 -- -- 
Mercury  <0.25 0.0142 0.0117 73.6 -- 0.029U, B3 
Nickel  11.5 6.90 0.381 22,500 -- --
Selenium  <1 ND 0.952 5,680 NU --
Silver  <1 ND 0.472 5,680 U --
Vanadium  20.4 15.8 0.952 5,680 N J+, MS2 
Zinc  62 28.1 9.52 100,000 -- --

MWL AHSS-02-2016 
21-Sep-16 

Arsenic 5.6 2.87 0.951 17.7 -- --
Barium  130 92.8 0.380 100,000 -- J, MS1 
Beryllium  0.65 0.425 0.0951 2,260 -- --
Cadmium  <1 0.125 0.190 897 J --
Chromium  17.3 9.71 0.570 63.1 -- --
Cobalt  5.2 3.23 0.190 20,500 -- --
Copper  15.4 6.37 0.190 45,400 -- --
Lead  21.4 3.82 0.940 800 -- --
Mercury  <0.25 0.011 0.0108 73.6 -- 0.029U, B3
Nickel  11.5 6.93 0.380 22,500 -- --
Selenium  <1 0.399 0.951 5,680 JN --
Silver  <1 ND 0.470 5,680 U --
Vanadium  20.4 16.4 0.951 5,680 N J+, MS2 
Zinc  62 30.8 9.51 100,000 -- -- 

Refer to notes at end of table. 
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Table 8-1 (Concluded) 
Summary of Metals Results (EPA Method 6020/7470a) 

Mixed Waste Landfill Biota Monitoring 
September 2016 

 

Sample Location Parameter 

NMED 
Backgroundb

(mg/kg) 
Result 

(mg/kg) 

Reporting 
Limit 

(mg/kg) 

Trigger 
Level 

(mg/kg) 
Laboratory 
Qualifierc 

Validation 
Qualifierd 

MWL AHSS-02-2016 
21-Sep-16 
(Duplicate) 

Arsenic 5.6 2.18 0.973 17.7 -- -- 
Barium  130 101 0.389 100,000 -- J, MS1 
Beryllium  0.65 0.380 0.0973 2,260 -- --
Cadmium  <1 0.0903 0.195 897 J --
Chromium  17.3 7.90 0.584 63.1 -- --

Cobalt  5.2 2.99 0.195 20,500 -- --
Copper  15.4 5.69 0.195 45,400 -- --
Lead  21.4 3.49 0.984 800 -- --
Mercury  <0.25 0.00567 0.0111 73.6 J 0.029U, B3
Nickel  11.5 6.50 0.389 22,500 -- --
Selenium  <1 ND 0.973 5,680 NU --
Silver  <1 ND 0.492 5,680 U --
Vanadium  20.4 14.3 0.973 5,680 N J+, MS2 
Zinc  62 28.1 9.73 100,000 -- -- 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods,” SW-846, 3rd edition. 
bDinwiddie September 1997, Letter from R.S. Dinwiddie (NMED) to M.J. Zamorski (DOE), “Request for Supplemental Information: 
Background Concentrations Report, SNL/KAFB,” dated September 24, 1997.  
cLaboratory Qualifier: 

If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples. 
J = Estimated value, the analyte concentration is greater than the Method Detection Limit but less than the Reporting Limit.  
N = Result for the associated matrix spike had high recovery. 
U = Analyte was not detected.  

dValidation Qualifier: 
If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples. 
B3 = Calibration blank contamination at concentration > Method Detection Limit. 
J = Estimated value.  
J+ = Value is estimated with a suspected positive bias. 
MS = Matrix spike. 
MS1 = MS not analyzed or not applicable. 
MS2 = MS analyte(s) recovery failed high. 
U = The analyte was reported as a detection by the laboratory but was qualified during data validation review as not detected 

due to laboratory contamination. The associated numerical value is the revised sample quantitation limit, in accordance 
with the data validation process.  

DOE = U.S. Department of Energy 
EPA = U.S. Environmental Protection Agency. 
mg/kg  = Milligram(s) per kilogram. 
ND = Not detected above the MDL, shown in parentheses.  
NMED = New Mexico Environment Department.  
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Table 8-2 
Summary of Gamma Spectroscopy Results (EPA Method 901.1a) 

Mixed Waste Landfill Biota Monitoring 
September 2016 

 

Sample Location Parameter 

NMED 
Backgroundb

(pCi/g) Result (pCi/g) 
MDA 

(pCi/g) 
Laboratory 
Qualifierc 

Validation 
Qualifierd 

MWL AHSS-01-2016 
21-Sep-16 

Cesium-137 1.5 0.0886 ± 0.0246 0.0194 -- -- 
Cobalt-60 NA 0.00603 ± 0.0144  0.0231 U BD, FR3 
Radium-226 2.7 0.692 ± 0.0863  0.040 -- -- 
Thorium-232e 1.5 0.948 ± 0.0713 0.0333 -- -- 
Uranium-235 0.18 0.0309 ± 0.133  0.118 U BD, FR3 
Uranium-238 2.3 0.902 ± 0.878  0.778 X R, Z2 

MWL AHSS-02-2016 
21-Sep-16 

Cesium-137 1.5 0.0943 ± 0.0154  0.0144 -- -- 
Cobalt-60 NA  -0.0034 ± 0.00793  0.0137 U BD, FR3 
Radium-226 2.7 0.734 ± 0.0551  0.0268 -- -- 
Thorium-232e 1.5 0.904 ± 0.0601  0.0201 -- -- 
Uranium-235 0.18 0.0731 ± 0.0951  0.0732 U BD, FR3 
Uranium-238 2.3 0.566 ± 0.848 0.568 U BD, FR3 

MWL AHSS-02-2016 
(Duplicate) 
21-Sep-16 

Cesium-137 1.5 0.0716 ± 0.0191 0.0179 -- -- 
Cobalt-60 NA 0.0025 ± 0.0105 0.0186 U BD, FR3 
Radium-226 2.7 0.716 ± 0.0792  0.0316 -- -- 
Thorium-232e 1.5 0.956 ± 0.0976 0.0222 -- -- 
Uranium-235 0.18 0.0357 ± 0.0837 0.0792 U BD, FR3 
Uranium-238 2.3 0.771 ± 0.397 0.244 -- -- 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods,” SW-846, 3rd edition. 
bDinwiddie September 1997, Letter from R.S. Dinwiddie (NMED) to M.J. Zamorski (DOE), “Request for Supplemental Information: 
Background Concentrations Report, SNL/KAFB,” dated September 24, 1997. Cobalt-60 is not naturally occurring; therefore, it does 
not have a listed background activity.  
cLaboratory Qualifier: 

If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples. 
U = Analyte is below detection limit. 
X = Analytical value is not valid due to peak not meeting identification criteria. 

dValidation Qualifier:  
If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.  
BD = Value is below the MDA or less than the 2-sigma uncertainty. 
FR3 = Result is less than the MDA / MDL or < the 2-sigma TPU. 
R = Value is not valid, peak could not be identified. 
Z2 = Minimum peak criteria not met. 

eThorium-232 activity is quantified and reported using the daughter isotope Lead-212 results. 
DOE = U.S. Department of Energy. 
EPA = U.S. Environmental Protection Agency. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
pCi/g = Picocuries per gram. 
TPU = Total propagated uncertainty. 
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Table 8-3 
Summary of Duplicate Sample Results 
Mixed Waste Landfill Biota Monitoring 

September 2016 
 

Sample Location Environmental Sample (R1) Duplicate Sample (R2) RPDa

MWL AHSS-02-2016 – Metals (mg/kg) 
Arsenic 2.87 2.18 27 
Barium  92.8 101 9 
Beryllium 0.425 0.380 11 
Chromium  9.71 7.90 21 
Cobalt  3.23 2.99 8 
Copper  6.37 5.69 11 
Lead  3.82 3.49 9 
Nickel  6.93 6.50 6 
Vanadium  16.4 14.3 14 
Zinc  30.8 28.1 9 
MWL AHSS-02-2016 – Radionuclides (pCi/g)
Cesium-137 0.0943 0.0716 27 
Radium-226 0.734 0.716 3 
Thorium-232 0.904 0.956 6 

Notes: 
aRPD = Relative percent difference is calculated with the following equation and rounded to the nearest whole 

number. 
 

RPD =  
R R

[( R  +  R ) / 2]
 x 100

1

1 2

 2
 

 
where: R1  = Environmental sample result. 

R2  = Duplicate sample result. 
 
mg/kg = Milligram(s) per kilograms(s). 
pCi/g = Picocuries per gram. 
 
 
8.2.3 Laboratory Quality Control Data Quality 
 
Internal laboratory QC samples were analyzed concurrently with all environmental samples in 
accordance with laboratory procedures and EPA methods. These included laboratory control 
samples, method blanks, matrix spike, and matrix spike duplicate samples for the metals 
analyses. For the radiological analyses, method blank and laboratory control samples were 
analyzed with the environmental samples. The results were used to evaluate potential 
contamination associated with the laboratory analytical process and to determine the accuracy 
and precision of the analytical methods. All metals and gamma spectroscopy data were 
reviewed and qualified in accordance with SNL/NM Administrative Operating Procedure (AOP) 
AOP 00-03, “Data Validation Procedure for Chemical and Radiochemical Data” (SNL/NM June 
2014a). Data Validation Reports and Contract Verification Review forms are provided in  
Annex B. 
 
No significant issues were identified with the metals results. For the radiological analyses, one 
uranium-238 result (MWL-AHSS-01-2016) was determined by the laboratory to be invalid. The 
uranium-238 result was rejected due to peak identification uncertainty. This issue is related to 
the very low activity of the radionuclide in the sample, which makes it difficult to both accurately 
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identify the presence of the radionuclide and determine the activity. This is reflected in the 
2-sigma error (the plus or minus value next to the result in Table 8-3) being very close to the 
result. 
 
Based upon the data validation and review criteria, all analytical data were determined 
acceptable and met the DQOs. Reported QC samples results were in compliance with analytical 
method and laboratory procedure requirements. 
 
 
8.2.4 Variances 
 
There were no variances from the LTMMP biota monitoring requirements. 
 
 
8.3 Data Evaluation and Monitoring Trigger Level 
 
Trigger levels for metals in surface soil samples collected at ant hills are specified in the MWL 
LTMMP, Table 5.2.2-1 and included in Table 8-1. No surface soil metals results exceeded the 
trigger levels.  
 
There are no trigger levels established for radionuclides. In accordance with the LTMMP 
Section 5.2.2.2, the gamma spectroscopy results are compared with NMED-approved 
background activity levels (Dinwiddie September 1997), but the background activities are not 
considered trigger levels. All radionuclide results for surface soil samples collected at ant hills 
were below the NMED-approved background activity levels. No animal burrows or deep-rooted 
vegetation were identified for sampling. 
 

These results indicate no contamination from the disposal areas is being mobilized to the 
surface by plant or animal activity. 
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9.0   INSPECTION, MAINTENANCE, AND REPAIR RESULTS 

This chapter presents a summary of inspection, maintenance, and repair activities in 
accordance with requirements in MWL LTMMP Section 4.0 and Appendix I, MWL Long-Term 
Monitoring Inspection Checklists/Forms (SNL/NM March 2012). Inspection requirements are 
summarized in Table 2-2 of this Annual LTMM Report. Table 9-1 lists the date(s) each type of 
inspection was performed during the April 1, 2016 through March 31, 2017 reporting period. 
Inspection results are presented in the following sections and documented on the inspection 
forms/checklists called out in Table 9-1 and provided in Annex F. A summary of inspection 
activities and results is provided in Section 11.2. 
 
 
9.1 Final Cover System 
 
The final cover system includes the ET Cover vegetation and ET Cover surface (note the term 
ET Cover includes the side slopes). ET Cover vegetation is inspected annually by an SNL/NM 
staff biologist, documented on the Biology Inspection Form/Checklist for the MWL Cover, and 
summarized in Section 9.1.1. The ET Cover surface is inspected quarterly by a field technician, 
documented on the MWL Cover Inspection Checklist/Form, and summarized in Section 9.1.2. 
During the quarterly inspections the field technician also inspects the storm-water diversion 
structures, security fence, and survey monuments (summarized in Sections 9.2 and 9.6).  
 
 
9.1.1 Biology Inspection 
 
One ET Cover Biology Inspection was performed by the staff biologist on September 1, 2016 
fulfilling the requirement for an annual Biology Inspection during the reporting period growing 
season (Table 9-1). The ET Cover met all LTMM criteria. The approximate foliar coverage on 
the ET Cover was 51 percent, with 100 percent of this coverage composed of native vegetation. 
The foliar coverage is dominated by native grasses, with James’ galleta (native grass species) 
comprising approximately 42 percent of the total foliar coverage. There were no contiguous 
areas without vegetation exceeding 200 square feet in size. No plants capable of developing 
deep root systems were observed. Fourteen ant hills were observed and noted on a site map 
included with the inspection form. The ant hills were located predominantly on the side slopes or 
on the cover surface near the side slopes. No animal burrows were observed on the ET Cover. 
No action or repairs were required based on the Biology Inspection. Additional information is 
provided on the September 1, 2016 Biology Inspection Form/Checklist (Annex F) and in the 
Biology Report (Annex G), which summarizes local climate trends and presents 
recommendations for the ET Cover. 
 
 
9.1.2 ET Cover System/Surface Inspection 
 
Four ET Cover surface inspections were performed by a field technician during the reporting 
period fulfilling the LTMMP quarterly inspection requirement (Table 9-1). The quarterly 
inspections were supported by the staff biologist. Inspection items that required maintenance or 
repairs are summarized as follows for each quarterly inspection.  
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Table 9-1 
Inspection Frequency and Dates Performed 

Mixed Waste Landfill 
April 2016 – March 2017 Reporting Period 

 
Inspection Type Frequency Form/Checklista Date Performed
ET Cover Biology 

Inspection 
Annualb Biology Inspection 

Checklist/Form 
September 1, 2016 

ET Cover Surface 
Inspection 

Quarterly 
Cover Inspection 
Checklist/Form 

June 2, 2016 
September 22, 2016 
December 2, 2016 
March 22, 2017 

Storm-Water Diversion 
Structure Inspectionc Quarterly 

Cover Inspection 
Checklist/Form 

June 2, 2016 
September 22, 2016 
December 2, 2016 
March 22, 2017 

Soil-Vapor Monitoring 
Network Inspection 

Semiannuallyd Soil-Vapor Monitoring 
Network Checklist/Form 

April 27, 2016 
October 13, 2016 

Soil-Moisture Monitoring 
Network Inspection 

Annuallyd Soil-Moisture Monitoring 
Network Checklist/Form 

April 7, 2016 

Groundwater Monitoring 
Network Inspection 

Semiannuallyd Groundwater Monitoring 
Network Checklist/Form 

April 20, 2016 

October 25, 2016 

Security Fence 
Inspectionc Quarterly 

Cover Inspection 
Checklist/Form 

June 2, 2016 
September 22, 2016 
December 2, 2016 
March 22, 2017 

Notes: 
aAll reporting period inspection forms are provided in Annex F. 
bTransition from quarterly to annual inspection frequency based upon meeting successful revegetation criteria as 
determined by the staff biologist during the August 14, 2014 growing season Biology Inspection. 
cThese inspections are conducted at the same time as the ET Cover Surface Inspection and documented on the 
same inspection form. 
dMonitoring network inspections are performed at the same frequency and at the same time as the associated 
monitoring. 
ET = Evapotranspirative. 
 
 
June 2, 2016 Inspection 
 
No inspection items required maintenance or repairs. 
 
 
September 22, 2016 Inspection 
 
No inspection items required maintenance or repairs.  
 
 
December 2, 2016 Inspection 
 
During this inspection, small animal burrows (less than 4-inches in diameter) were observed 
in the perimeter area, approximately 50 feet beyond the fence surrounding the ET Cover. 
Maintenance or repairs were not required, but monitoring of the ET Cover and perimeter area 
for animal burrows will continue on a quarterly frequency. 
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March 22, 2017 Inspection 
 
No inspection items required maintenance or repairs. Early growth of native grasses was 
observed along the western perimeter in the areas that were disturbed during the 2016 
installation of erosion and burrow controls. This area is recovering without reseeding efforts. As 
a best management practice the staff biologist recommended removal of a small thorny shrub 
(Pale Wolfberry or Lycium pallidum) that is becoming more prevalent along the western and 
southwestern perimeter area just outside the fence. This shrub will be removed by the cover 
system landscaping/maintenance contractor by May 19, 2017. 
 
 
9.2 Storm-Water Diversion Structure Inspection 
 
Storm-water diversion structure inspections were combined with the quarterly ET Cover 
System/Surface Inspections during the reporting period, fulfilling the LTMMP quarterly 
inspection requirement (Table 9-1). These inspections addressed the storm-water diversion 
swale on the north, east, and south sides of the ET Cover (just beyond the toe of the cover side 
slopes), and were documented on the same Cover Inspection Checklist/Form. No inspection 
items required follow-up actions.  
 
 
9.3 Soil-Vapor Monitoring Network Inspection 
 
Two inspections of the soil-vapor monitoring network were performed as part of the semiannual 
soil-vapor monitoring events conducted during the reporting period, fulfilling the LTMMP 
inspection requirement (Table 9-1). No inspection items required follow-up actions. 
 
 
9.4 Soil-Moisture Monitoring Network Inspection 
 
One inspection of the soil-moisture monitoring network was performed as part of the annual 
monitoring event conducted during the reporting period, fulfilling the LTMMP inspection 
requirement (Table 9-1). No inspection items required maintenance or repairs. 
 
 
9.5 Groundwater Monitoring Well Network Inspection 
 
Two inspections of the groundwater monitoring well network were performed as part of the 
semiannual monitoring events conducted during the reporting period, fulfilling the LTMMP 
inspection requirement (Table 9-1). No inspection items required follow-up actions. 
 
 
9.6 Security Fence Inspection 
 
Perimeter security fence inspections were combined with the four quarterly ET Cover 
System/Surface Inspections during the reporting period, fulfilling the LTMMP inspection 
requirement (Table 9-1). The inspections addressed the security fence, access controls (gates, 
locks, signs), and survey monuments, and were documented on the same Cover Inspection 
Checklist/Form. Results of the quarterly inspections are provided below.  
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June 2, 2016 Inspection 
 
No inspection items required maintenance or repairs. 
 
 
September 22, 2016 Inspection 
 
No inspection items required maintenance or repairs. 
 
 
December 2, 2016 Inspection 
 
Accumulation of dead, dry wind-blown tumbleweeds were identified along the east perimeter 
fence. The plant debris was removed by the cover system landscaping/maintenance contractor 
on December 21, 2016.  
 
 
March 22, 2017 Inspection 
 
Accumulation of dead, dry wind-blown tumbleweeds were identified along the perimeter 
fence. The plant debris will be removed by the cover system landscaping/maintenance 
contractor by May 8, 2017. 
 
 
9.7 ET Cover Maintenance and Supplemental Watering 
 
Efforts completed since ET Cover construction in 2009 to establish self-sustaining, native 
grasses on the ET Cover have been successful. Supplemental watering was not conducted 
during this reporting period and only minimal ET Cover maintenance was needed as a best 
management practice.  
 
Two routine weed control events were conducted as a best management practice from 
April 27-29, 2016 and July 28-August 4, 2016. A third event will be conducted in May 2017. 
The first two events included removal of approximately 30 cubic yards of dead, windblown 
tumbleweeds from the ET Cover surface, perimeter fence, and drainage swale as well as the 
application of a pre-emergent herbicide to North and South Staging Areas. The third event will 
include the same activities; in addition, the Pale Wolfberry shrubs will also be removed from the 
western and southwestern perimeter area outside the security fence as recommended by the 
staff biologist. The weed control activities help the desired native grasses by reducing the 
availability of weed seeds and competition from the future growth of invasive plants. 
 
Additional best management practice activities were conducted during this reporting period to 
improve the site and reduce long-term ET Cover and site maintenance. These improvement 
activities were based on inspection observations made since completion of ET Cover 
construction in 2009, and are summarized in the following sections. 
 
 



 
Sandia National Laboratories  April 2016 – March 2017 
MWL Annual Long-Term Monitoring & Maintenance Report 
 
 

   9-5

9.7.1 Site Access and Drainage Control 
 
From November 2016 to February 2017, improvements were made to the MWL site access 
and perimeter road. The entire road surface was built up approximately six inches and side 
drainages (i.e., road ditches) were was established. Culverts were installed in two areas along 
the access road (north of the MWL) and at two locations along the perimeter road (near 
northwest and southwest corners) to allow storm water to drain off the road and away from the 
MWL. The two culverts on the perimeter road eliminate areas that temporarily held water prior to 
the improvements. Figure 9-1 shows the road and drainage improvements. 
 
 
9.7.2 Erosion and Animal Burrowing Control 
 
During CY 2016, erosion and burrow control alternatives were evaluated for five locations where 
the ET Cover western side slope steepens near the toe adjacent to perimeter monitoring wells. 
During construction of the ET Cover in 2009, small mounds were created in these locations 
to divert surface water flowing off the ET Cover surface around the monitoring wells. These 
localized areas were more prone to surface erosion during larger storm events due to the steeper 
slope in the immediate vicinity of the monitoring wells. Small mammal burrows under other 
perimeter monitoring well concrete pads were also observed and repaired during previous 
inspections, especially MWL-VZ-1 (west side) and MWL-VZ-3 (east side).  
 
A detailed design for the installation of erosion and burrow control measures at all 10 perimeter 
monitoring well locations was developed in early 2016. Rock-filled Gabion baskets and Reno 
mattresses were selected and installed at the MWL during the period September through 
November 2016. The Gabion baskets were installed only at the upslope end of the five western 
side slope locations; they anchor the Reno mattresses on the side slope and provide additional 
erosion control at these locations. The Reno mattresses were installed with their upper surface 
essentially at grade at all 10 perimeter monitoring wells to provide both erosion and burrow 
protection. The five western side slope locations that required a Gabion basket and Reno 
mattress included three groundwater monitoring wells (MWL-MW7, MWL-MW8, MWL-MW9), 
and two angled soil-moisture access tubes (MWL-VZ-1, MWL-VZ-2). The five wells located 
farther from the ET Cover toe that only required a Reno mattress included MWL-SV05 (soil-
vapor monitoring well), MWL-BW2 (groundwater monitoring well), and MWL-VZ-3 (angled soil-
moisture access tube) on the east side of the MWL, and MWL-SV03 and MWL-SV04 (both soil-
vapor monitoring wells) located on the west side of the MWL. An example of each type of 
installation (with and without Gabion basket) is shown in Figure 9-2. 
 
To install the control measures, soil around the ten monitoring wells was excavated and taken to 
the Bulk Waste Storage Area in southern TA-III and stored for later use. Previously screened 
and tested native soil from the ET Cover soil stockpile at the north end of the site was 
processed (i.e., turned with an excavator and moisturized for optimum compaction) and 
compacted to create a solid foundation beneath areas where the Reno mattresses were 
installed. These areas were over-excavated to a depth of 15 to 18 inches bgs. Then processed 
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Figure 9-1 

Photographs of the Mixed Waste Landfill Site Access Road and Drainage Improvements

View to the south of the perimeter road and new drainage culverts at the northwest corner of the perimeter road. 
The culverts allow surface water to move to the west (to the right), away from the road and MWL. 

View to the north of the site access road and new drainage culverts located north of the MWL. 
The culverts allow surface water to move to the west (to the left). 
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View of groundwater monitoring well MWL-MWV7 prior to and after installation of erosion and burrow control. 
Gabion basket anchor required for this location immediately adjacent to the ET Cover toe. 

View of soil-vapor monitoring well MWL-SV03 prior to and after installation of erosion and burrow control. 
Location is not immediately adjacent to the ET Cover toe; therefore, a Gabion basket anchor is not needed. 

Figure 9-2 
Photographs of the Mixed Waste Landfill Erosion and 

Burrow Control Measures Prior to and After Installation 
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native soil was added, graded, and compacted in 3- to 4-inch lifts until the desired grade of 
9 inches bgs was achieved. At the five slope locations where Gabion baskets were installed, the 
area accommodating each basket was excavated to 30 inches bgs. Soil density-moisture tests 
were performed in accordance with the ASTM D6938 standard. Excavation areas were tested 
at one location per excavation floor with a Troxler 3440-a® nuclear density gauge by a certified 
professional. Soil density results were required to meet the same compaction rating used for the 
Native Soil Layer of the ET Cover (i.e., 95% modified proctor +/- 2% optimum moisture content). 
 
Geotextile was installed in the completed excavations prior to placement of the Gabion baskets 
and Reno mattresses to prevent soil migration into the erosion controls. Reno mattresses and 
Gabion baskets were assembled in the excavation; filled with clean, crushed, angular stone to 
approximately 1 inch above ground surface; and then completed by installing the wire mesh 
lids over the surface. Rock fragments ranged from 4 to 8 inches for Gabion baskets and 3 to 
5 inches for Reno mattresses. The Reno mattresses were filled to 1 inch above ground surface 
and then compacted to surface grade using a plate compactor to create a smoother surface and 
facilitate an interlocking texture. 
 
A perimeter boundary was placed around the erosion and burrowing controls to serve as a 
transition area between the ground surface and the rock-filled wire baskets. This eliminates rill 
erosion at the boundary of the Reno mattresses or Gabion basket and the natural soil that was 
observed after a major rainfall event during the installation project due to the sharp contrast 
between the rock and soil. The perimeters were excavated 14 inches wide to a depth of 
6 inches, and filled with 0.75-inch angular crushed stone. The filled perimeter boundaries were 
then compacted to grade to further increase the longevity of the controls and to minimize future 
maintenance. 
 
A topographic survey was completed to record the as-built conditions of the MWL perimeter 
erosion control measures. The survey included the topography of the entire ET Cover, the 
erosion control measures, all monitoring well locations, and the surrounding perimeter. The 
revised as-built drawings for the MWL ET Cover are presented in Annex H and include detailed 
plan and cross-sectional views of the erosion and burrow controls at each perimeter well 
location. A detailed report documenting the installation effort is filed in the SNL/NM Records 
Center. 
 
The completed Gabion basket and Reno mattress installations are shown in Figure 9-3. These 
robust controls reestablish the smooth western side slope design of the ET Cover (i.e., eliminate 
the small steeply-sloped mounds installed next to the five monitoring wells immediately adjacent 
to the western side slope toe), provide long-term protection of all perimeter monitoring wells from 
both erosion and small animal burrows, and minimize long-term maintenance.  
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View to the south-southeast of the west side of the MWL after completion of erosion and burrow 
controls at perimeter monitoring wells. 

View to the southwest of the east side of the MWL after the completion of erosion and burrow 
controls at MWL-SV05 (left) and MWL-VZ-3 (right). 

Figure 9-3 
Photographs of the Mixed Waste Landfill  

Erosion and Burrow Control Measures After Installation 
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10.0   REGULATORY ACTIVITIES 

On January 8, 2014, the NMED approved the MWL LTMMP (Blaine January 2014). All MWL 
regulatory submittals since full implementation of the LTMMP are summarized in Section 10.1, 
along with submittals that occurred during this April 1, 2016 through March 31, 2017 reporting 
period.  
 
Post-LTMMP implementation submittals, including submittals associated with the April 2016 
through March 2017 reporting period, are summarized in this Section. There were no LTMMP 
modification requests during the reporting period. 
 
 
10.1 MWL Regulatory Submittals 
 
Regulatory submittals during this reporting period include the MWL Annual LTMM Report, 
April 2015 – March 2016 (SNL/NM June 2016). This third Annual LTMM Report was approved 
by NMED in July 2016 (Kieling July 2016). 
 
MWL post-LTMMP implementation regulatory submittals are summarized in Table 10-1, 
including submittals that occurred during this reporting period. A summary of regulatory 
submittals associated with full implementation of the LTMMP is presented in the MWL Annual 
LTMM Report, April 2014 – March 2015 (SNL/NM June 2015). 
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Table 10-1 
Mixed Waste Landfill Long-Term Monitoring and Maintenance Plan Document Submittal History 

 
Date of Submittala LTMMP Requirement Description of Submittal 

January 15, 2014 Section 3.4.1 
Installation Work Plan for Three Soil-Vapor Monitoring 
Wells at the Mixed Waste Landfill 

 Approved in February 2014 

September, 2014 Section 3.4.1 
Installation Report for Three Soil-Vapor Monitoring Wells 
at the Mixed Waste Landfill 

 Approved in September 2014 

March 6, 2014 Appendices C through G 
Procedures, plans, and documents cited in the LTMMP 
used by SNL/NM personnel for air, surface soil, soil 
vapor, soil moisture, biota, and groundwater monitoring. 

June 18, 2014 Section 4.8.1 
MWL Annual LTMM Report, January – March 2014. 

 Approved in August 2014 

July 9, 2014 Appendices C, D, F, and G 

Updates to two documents used by SNL/NM personnel 
to validate analytical data from contract laboratories and 
conduct activities related to sampling MWL soil-vapor 
wells. Updates to the health and safety plan for 
groundwater monitoring at the MWL.  

February 18, 2015 Appendix F 
Updates to reference documents used by SNL/NM 
personnel to conduct groundwater monitoring activities at 
the MWL. 

June 8, 2015 Section 4.8.1 
MWL Annual LTMM Report, April 2014 – March 2015. 

 Approved in October 2015 

April 2016 through March 2017 Reporting Period Submittals 

May 20, 2016 Appendices C, D, E, F, and G 
Updates to three documents used by SNL/NM personnel 
to perform monitoring activities at the MWL. 

June 23, 2016 Section 4.8.1 
MWL Annual LTMM Report, April 2015 – March 2016. 

 Approved in July 2016 

November 9, 2016 Appendices C, D, F, and G 
Updates to four documents used by SNL/NM personnel 
to perform monitoring activities at the MWL. 

Notes: 
aDate represents the date stamp on the DOE transmittal letter for the submittal. 
DOE = U.S. Department of Energy. 
LTMM = Long-Term Monitoring and Maintenance. 
LTMMP = Long-Term Monitoring and Maintenance Plan. 
MWL = Mixed Waste Landfill. 
SNL/NM = Sandia National Laboratories/New Mexico. 
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11.0   SUMMARY AND CONCLUSIONS 

This chapter presents a summary and conclusions of all MWL LTMMP monitoring, inspection, 
and maintenance/repair activities in this reporting period. 
 
 
11.1 Monitoring Activities 
 
All monitoring activities for the April 1, 2016 through March 31, 2017 reporting period were 
completed in accordance with LTMMP requirements. The results for each monitoring activity are 
summarized as follows. 
 
 
Radon Monitoring 
 
The radon air monitoring frequency is semiannual. The annual average radon concentration for 
monitoring locations RN1 through RN15 ranged from 0.3 to 0.5 pCi/L, and the annual average 
background radon concentration at locations RN16 and RN17 ranged from 0.5 to 0.6 pCi/L. The 
results for locations RN1 through RN10 were all below the trigger level of 4.0 pCi/L.  
 
 
Tritium Surface Soil Monitoring 
 
The tritium surface soil monitoring frequency is annual. Soil samples were collected on 
August 8, 2016. Reported tritium activities were all below the MDA, consistent with historical 
data, and below the trigger level of 20,000 pCi/L. 
 
 
Soil-Vapor Monitoring 
 
The vadose zone soil-vapor monitoring frequency is semiannual. A total of 18 compounds were 
detected above laboratory MDLs during the April 2016 sampling events and a total of 21 
compounds were detected above laboratory MDLs during the October 2016 sampling event. 
Results for PCE, TCE, and Total VOCs from the deepest sampling port of wells MWL-SV03, 
MWL-SV04, and MWL-SV05 (400 feet bgs) were below the 20 ppmv trigger level for PCE and 
TCE, and the 25 ppmv trigger level for Total VOCs. The maximum concentrations detected 
for PCE and TCE at the 400 feet bgs sampling ports were 0.440 ppmv and 0.320 ppmv, 
respectively. The maximum concentration for Total VOCs at the 400 feet bgs sampling ports 
was 0.8973 ppmv. Soil-vapor monitoring results indicate a relatively uniform distribution of 
low concentration VOCs throughout the 500-foot thick vadose zone that are not a threat to 
groundwater. This distribution is consistent with an old source that has dissipated throughout 
the vadose zone, and indicates the VOC soil-vapor plume is stable with no new releases from 
the disposal area. 
 
 



 
Sandia National Laboratories  April 2016 – March 2017 
MWL Annual Long-Term Monitoring & Maintenance Report 
 
 

   11-2

Soil-Moisture Monitoring 
 
The vadose zone soil-moisture monitoring frequency is annual. The trigger level for soil 
moisture applies to the shallow depth interval of 8.7 to 86.6 feet bgs at the three monitoring 
locations. The soil-moisture content by volume for this depth interval ranged from 1.8 to 
5.1 percent, below the 23 percent soil-moisture content by volume trigger level. Soil moisture 
monitoring results are consistent with baseline results established prior to ET Cover 
construction. 
 
 
Groundwater Monitoring 
 
The groundwater monitoring frequency is semiannual. No constituents were detected in 
groundwater at concentrations exceeding trigger levels and the results are consistent with 
historical MWL groundwater monitoring results. 
 
 
Biota Monitoring 
 
Biota monitoring frequency is annual. All results were below the trigger levels and radionuclide 
results were below background activities.  
 
 
11.2 Inspections/Maintenance/Repairs Activities 
 
The annual ET Cover Biology Inspection was performed on September 1, 2016 during the 
growing season. The ET Cover continues to meet LTMMP successful revegetation criteria. 
Efforts completed since ET Cover construction in 2009 to establish self-sustaining, native 
grasses on the ET Cover have been successful. As a result, minimal maintenance was 
required during this reporting period, and no supplemental watering was needed. The ET Cover 
vegetation is in good condition and no issues requiring maintenance or repairs were identified. 
 
The ET Cover System/Surface Inspection was performed quarterly. Minor maintenance was 
performed during the inspections; no issues were identified requiring maintenance or repairs 
beyond that performed during the inspections.  
 
Inspections of the engineered storm-water drainage swale, soil-vapor monitoring network, soil-
moisture monitoring network, and groundwater monitoring network were performed at required 
frequencies with no issues identified. 
 
The perimeter security fence inspection that also includes access controls (i.e., gates, locks, 
signs) and survey monuments was performed quarterly. Minor maintenance was performed 
within 60 days of the December 2016 and March 2017 inspections to remove wind-blown plant 
debris from the fence. There were no other issues identified. 
 
Two routine weed control events were conducted as a best management practice from  
April 27-29, 2016 and July 28-August 4, 2016. These events included removal of dead, 
windblown tumbleweeds from the ET Cover surface, perimeter fence, and drainage swale as 
well as the application of a pre-emergent herbicide to North and South Staging Areas. A third 
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event will be conducted in May 2017 and will include the same activities. This event will also 
include removal of the Pale Wolfberry shrubs identified during the March 22, 2017 inspection 
from the western and southwestern perimeter area outside the security fence. The weed control 
activities help promote the growth and health of the desired native grass species by reducing 
competition with weedy species for limited moisture and nutrients. 
 
Based on previous inspections, additional best management practice activities were conducted 
during the April 2016 – March 2017 reporting period to improve the site and reduce long-term 
ET Cover and site maintenance. These activities included improvements to site access and 
drainage (i.e., improvements to the access and perimeter road) and the installation of erosion 
and burrow control measures at the ten perimeter monitoring well locations. 
 
 
11.3 Regulatory Activities 
 
Regulatory activities during the April 2016 – March 2017 reporting period included submittal of 
the third MWL Annual LTMM Report, April 2015 – March 2016, in June 2016. NMED approved 
the report in July 2016.  
 
Updates to documents used by SNL/NM personnel to perform monitoring activities at the MWL 
were submitted to NMED in May and November, 2016. 
 
 
11.4 Conclusions 
 
All required MWL LTMMP monitoring, inspection, and maintenance/repair activities for the 
April 1, 2016 through March 31, 2017 reporting period were performed and documented in this 
fourth Annual LTMM Report, which meets the requirements of the MWL LTMMP, Section 4.8.1.  
 
The monitoring and inspection results indicate the final remedy, which includes the ET Cover, 
monitoring systems, and related physical controls, is performing as designed. Institutional 
controls related to the MWL continue to be maintained. No monitoring trigger levels were 
exceeded. Based on monitoring and inspection results, site conditions continue to be protective 
of human health and the environment. 
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 Albuquerque, New Mexico 87185- 

 date:  August 18, 2016  
 
 to:  Mike Mitchell (6234), Robert Ziock (4141), Bonnie Little (4131) and Annemarie Rader (4141)  
  
 from: Kelly Green (41283)  
 
subject: Review of MWL Radon-in-Air Data – 1st Semiannual Event – January through June 2016 
 
The purpose of this memo is to document my review of the radon-in-air monitoring data results for the 
1st semiannual monitoring event of calendar year (CY) 2016, January through June 2016, relative to the 
data quality objective (DQO) and monitoring objectives specified in the Mixed Waste Landfill (MWL) 
Long-Term Monitoring and Maintenance Plan (Appendix C, Air Sampling and Analysis Plan for the 
Mixed Waste Landfill).  The DQO for this monitoring is to produce representative, accurate, defensible, 
and comparable analytical results to support the monitoring objective.  Monitoring results provide radon 
emission data from across the site and at two background locations (Figure 1).  These results are 
compared to historic results to evaluate radon air emission trends and for direct comparison to the 
LTMMP trigger level of 4 picocuries per liter. This DQO and these monitoring objectives are met 
through the implementation of standard operating procedures, analytical procedures/methods, quality 
assurance and control measures, and data evaluation protocol.   
 
The radon-in-air monitoring measurements for the monitoring period January through June 2016 were 
obtained using Radtrak2® radon detectors that were submitted to Landauer® Incorporated for analysis 
on Analysis Request/Chain of Custody (AR/COC) #617135.  On January 7, 2016, the detectors were 
deployed on and around the MWL (locations RN1 through RN15 at the MWL, background locations 
RN16 and RN17, and a trip blank that was never exposed, RNTB) in accordance with the requirements 
of Section 3.2.1 of the LTMMP.  These detectors remained in the field for approximately 6 months and 
were collected on July 12, 2016.  The protective casing and mounting hardware were inspected during 
the collection effort and repairs were made if needed.  The location of these detectors is shown in  
Figure 1. 
 
I have reviewed the results for this monitoring period along with supporting field documentation and 
determined the results meet the LTMMP DQO and monitoring objectives. The radon trigger level was 
not exceeded by any of the individual sample results; however, it only applies to the results from the 
perimeter locations (locations RN1 through RN10, Figure 1).  The results from this semiannual 
monitoring event will be presented in the next MWL Annual LTMM Report that will be submitted to 
NMED in June 2017 (reporting period is April 1, 2017 through March 31, 2017). 
 
Attachments: 
Analysis Request/Chain of Custody #617135 
Landauer Radon Monitoring Report (analytical laboratory results) 
Figure 1.  Location of the Radtrak2® Detectors at the MWL 
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Analysis Request and Chain of Custody for the 1st Semiannual Monitoring Event of CY 2016 at the MWL 
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Radtrak2® Results for the 1st Semiannual Monitoring Event of CY 2016 at the MWL      

The United States Environmental Protection Agency recommends fixing your home if the results 
of one Jong-term test or the average of two short-term tests taken in the lowest lived-in level of 
the home show radon levels of 4.0 pCi/1 or higher. A short term test remains in your home for two 
days to 90 days, whereas a long-term test remains in your home for more than 90 days under 
these guidelines. 

Column 7 of this report indicates the radon test result, i.e. , the average radon concentration in 
pCi/1 for the test period. If you did not provide us the starting and ending dates (days the detector 
was exposed) we are unable to calculate the average radon concentration. To calculate the average 
radon concentration, divide the total exposure in pCi/1-days (column 6) by the number of days the 
detector was exposed. 

For more information about the interpretation of your test result or about other radon related 
issues we suggest you contact your state radon office. Your state radon office should have 
available the following EPA publications: 

• A Citizen's Guide to Radon 

• Home Buyer's and Seller's Guide to Radon 

• Consumer's Guide to Radon Reduction 

DISCLAIMER 

L..aMauer. Inc. maKes no wa((anty or any kind. express or implled. as regards to the use. operatcon or analysis 01 any Landauer. lno. rnon,tor. Landauer. Inc. specifically 
disclaims implied warranties of merchan1ability and fitness for a particular purpose. Landauer. Inc. is not responsible for any damage. including consequentiat 
damages. to persons or property resulting from the u&e of the monitor or the resulting data. 

LANDAUER® 
L.,10duucr. b1c. 2 Scic11ne Road Glcnwoo<l. Illinois 604:25-1586 Tdcphonc: (800) 528-lG:'.!7 F,1csimilc. <70X) 7S5-704X 

Enu1i'I : ntdon@ landaucr.e-1."ll.n ~ ·\.:bslk : WW\\··J..anduu1.:r.com 

Page 3 of 3 
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                          Figure 1.  Location of the Radtrak2® Detectors at the MWL 
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LTS RDN-2012~1 (12-2014) 

COC# 617135 

Detector Serial 
Number 

4991883 

4991884 

4991916 

4991920 

4991921 

4991922 

4991923 

4991882 

4991880 

4991885 

4991919 

4991942 

4991944 

4991939 

4991941 

4991940 

4991879 

4991964 

Mixed Waste Landfill 
Radon Detector 

Deployment/ Collection Form 

Sample Sampling Deployment 
Number Location Date 

100022-001 RNl 01/07/2016 

100023-001 RN2 01/07/2016 

100024-001 RN3 01/07/2016 

100025-001 RN4 01/07/2016 

100026-001 RN5 01/07/2016 

100027-001 RN6 01/07/2016 

100028-001 RN7 01/07/2016 

100029-001 RN8 01/07/2016 

100030-001 RN9 01/07/2016 

100031-001 RNlO 01/07/2016 

100032-001 RNll 01/07/2016 

100033-001 RN12 01/07/2016 

100034-001 RN13 01/07/2016 

100035-001 RN14 01/07/2016 

100036-001 RN15 01/07/2016 

100037-001 RN16 01/07/2016 

100038-001 RN17 01/07/2016 

100039-001 RNTB 01/07/2016 

FOP 14--03 

Collection 'fime Comments 
Date 

07/12/2016 1510 

07/12/2016 1500 

07/12/2016 1701 

07/12/2016 1657 

07/12/2016 1649 

07/12/2016 1644 

07/12/2016 1638 

07/12/2016 1622 

07/12/2016 1529 

07/12/2016 1520 

07/12/2016 1541 

07/12/2016 1547 

07/12/2016 1554 

07/12/2016 1603 

07/12/2016 1611 

07/12/2016 1714 

07/12/2016 1627 

07/12/2016 1733 



Contract Verification Form (CVR)

Project Leader Green Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08

ARCOC No. 617135 Analytical Lab LAND SDG No. A23491

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

N/A

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 6171351 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

N/A

2.4 Matrix spike/matrix spike duplicate data provided N/A

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X

2.6 QC batch numbers provided N/A

2.7 Dilution factors provided and all dilution levels reported N/A

2.8 Data reported in appropriate units and using correct significant
figures

X

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer
recovery (if applicable) reported

X

2.10 Narrative provided N/A

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided N/A

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 617135



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

N/A

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

c) Matrix spike recovery data reported and met N/A

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

N/A

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

N/A

SMO-2012-CVR (11-2013) SMO-05-03

3 of 7 ARCOC No. 617135



3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

N/A

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A

3.8 Narrative included, correct, and complete N/A

3.9 Second column confirmation data provided for methods 8330
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

SMO-2012-CVR (11-2013) SMO-05-03
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e) Instrument run logs provided N/A

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) CRI provided N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

N/A

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

SMO-2012-CVR (11-2013) SMO-05-03
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6.0 Problem Resolution

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Wendy Palencia Date: 08-25-2016 07:46:00

Closed by: Wendy Palencia Date: 08-25-2016 07:46:00

SMO-2012-CVR (11-2013) SMO-05-03

7 of 7 ARCOC No. 617135



LTS RDN-2012-003 (01-2016) FOP 14-03 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 

Name of Inspector Annemarie Rader Date of Inspection _0_1!_0_7_12_0_1_6 ____ _ 

Inspection parameters: Identification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components ( outer metal housing, 2 wing nuts, plastic retaining ring, plastic 
cup, Velcro®, Radtrak® detector). 

Location 

RN! 

RN2 

RN3 

RN4 

RN5 

RN6 

RN7 

RN8 

RN9 

RNlO 

RN!! 

RN12 

RN13 

RN14 

RN15 

RN16 

RN17 

Inspector's Signature 

Action Required 
(Note any action required and date resolved, otherwise note "None") 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

Original to: Mixed Waste Landfill Operating Record 
Copy to: SNL/NM Records Center 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 



LTS RDN-2012-003 (01-2016) FOP 14-03 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 

Name oflnspector Annemarie Rader Date oflnspection 02/26/2016 

Inspection parameters: Identification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components ( outer metal housing, 2 wing nuts, plastic retaining ring, plastic 
cup, Velcro®, Radtrak® detector). 

Location 
Action Required 

(Note any action required and date resolved, otherwise note "None") 

RN! None 

RN2 None 

RN3 
None 

RN4 
None 

RN5 
None 

RN6 
None 

RN7 None 

RN8 None 

RN9 None 

RNIO None 

RN!! None 

RN12 None 

RNl3 None 

RN14 None 

RNl5 None 

RN16 None 

RN17 I' /; I None 

Inspector's Signature ( ~ y Iv/ Original to: Mixed Waste Landfill Operating Record 
Copy to: SNL/NM Records Center 

(/ ' ---· .. 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 



LTS RDN-2012-003 (01-2016) FOP 14-03 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 

Name of Inspector Annemarie Rader Date of Inspection 03/24/2016 

Inspection parameters: Identification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components ( outer metal housing, 2 wing nuts, plastic retaining ring, plastic 
cup, Velcro®, Radtrak® detector). 

Location 
Action Required 

(Note any action required and date resolved, otherwise note "None") 

RN! None 

RN2 None 

RN3 Tumble weeds around base of monitor, removed tumble weeds, 3/24/2016. 

RN4 
None 

RN5 
None 

RN6 
None 

RN7 Tumble weeds around base of monitor, removed tumble weeds, 3/24/2016 

RNS None 

RN9 None 

RNIO None 

RNll None 

RN12 None 

RN13 None 

RN14 None 

RN15 None 

RN16 Tumble weeds around base of monitor, removed tumble weeds, 3/24/2016 

RN17 ~ 

/) /A None 

Ii J1!/"-- Original to: Mixed Waste Landfill Operating Record 
Inspector's Signature / _, v Copy to: SNL/NM Records Center 

~ - -

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 



LTS RDN-2012-003 (01-2016) FOP 14-03 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 

Name oflnspector Annemarie Rader Date oflnspection _4_1_2_8_12_0_1_6 _____ _ 

Inspection parameters: Identification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components ( outer metal housing, 2 wing nuts, plastic retaining ring, plastic 
cup, Velcro®, Radtrak® detector). 

Location 
Action Required 

(Note any action required and date resolved, otherwise note "None") 

RN! None 

RN2 None 

RN3 
None 

RN4 
None 

RN5 
None 

RN6 
None 

RN7 
None 

RNS None 

RN9 None 

RNIO None 

RNll None 

RN12 None 

RN13 None 

RN14 None 

RN15 None 

RN16 None 

RN17 /7 n None 

I I r--r Original to: Mixed Waste Landfill Operating Record . l 
Inspector's Signature~' I ~v ~to: SNL/NM Records Center 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 



LTS RDN-2012-003 (01-2016)  FOP 14-03 
 

   

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect.  The official 

version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 

 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 
 

Name of Inspector    Date of Inspection  
 

Inspection parameters:  Identification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components (outer metal housing, 2 wing nuts, plastic retaining ring, plastic 
cup, Velcro®, Radtrak® detector). 

 

Location Action Required 
(Note any action required and date resolved, otherwise note “None”) 

RN1   

RN2  

RN3  

RN4  

RN5  

RN6  

RN7  

RN8  

RN9  

RN10  

RN11  

RN12  

RN13  

RN14  

RN15  

RN16  

RN17  
 

                                                                                                      Original to: Mixed Waste Landfill Operating Record 
Inspector's Signature ______________________________        Copy to:  SNL/NM Records Center 

 
 

Annemarie Rader 5-20-2016

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None



LTS RDN-2012-003 (01-2016)  FOP 14-03 
 

   

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect.  The official 

version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 

 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 
 

Name of Inspector    Date of Inspection  
 

Inspection parameters:  Identification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components (outer metal housing, 2 wing nuts, plastic retaining ring, plastic 
cup, Velcro®, Radtrak® detector). 

 

Location Action Required 
(Note any action required and date resolved, otherwise note “None”) 

RN1   

RN2  

RN3  

RN4  

RN5  

RN6  

RN7  

RN8  

RN9  

RN10  

RN11  

RN12  

RN13  

RN14  

RN15  

RN16  

RN17  
 

                                                                                                      Original to: Mixed Waste Landfill Operating Record 
Inspector's Signature ______________________________        Copy to:  SNL/NM Records Center 

 
 

Annemarie Rader 06/06/2016

None

 None

None

None

Numbers fading. Reapplied numbers 06/06/2016

None

None

None

None

None

None

None

None

None

Numbers fading.  Reapplied numbers. 06/06/2016

None

None



LTS RDN-2012.()()2 (12-2014) 

Mixed Waste Landfill 
Radon Detector Collection Inspection Form 

Name of)nspector Annemarie Rader 

Collection Date ..,0"'7/ul_,,2/"'2a,0,.,1-'6'--------­

Deployment Date ,,_o-'-'1/-"0.!..!7 /"'2""0"'16><------

Radon Monitoring Frequency: - Quarterly Xemi3lln13filly 

Radon Monitoring Location Inspection Parameters 

I 
• A. Monitoring location identification labeling. 

B. Mmmting (fence) post condition. 

C. Radon monitoring outer metal housing securely fastened (mounting 
bracket and stainless steel clamp). 

D. Radon monitoring apparatus components ( outer metal housing, 2 
wing nuts, plastic retaining ring, and plastic cup) 

E. Radon monitoring apparatus interior clean of debris ( dirt, insects, 
spider webs, etc.). 

I 
' F. Radon monitoring apparatus assembled and detector securely 

fustened with Velcro® to inside of plastic cup. 

Radon Monitoring DetecJors Inspection Parameters 

A. Condition of Radtrak® detector at time of collection. 

B. Condition ofRadtrak® detector at time of deployment 

Page 1 of2 

-Annually 

I 
Puameter I 
Inspected I 

(Yes or No) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

FOP 14-03 

Action 
Action 

Required at 
Required Location 

(Yes or No) 
Numbers 

No 

No 

No 

I 

No 

No 

No 

No 

No 
I 
I 
I 



LTS RDN-2012--002 (12-2014) FOP 14--03 

Mixed Waste Landfill 
Radon Detector Collection / Deployment Inspection Form 

Loeation 
Action Required 

(Note any action required and date resolved, otherwise note "None") 

RNJ None 

RN2 None 

RN3 None 

RN4 None 

RN5 None 

RN6 None 

RN? None 

' 
RN8 None 

RN9 None 

RNIO None 

RNll None 

RN12 None 

RN13 None 

RN14 None 

RN15 None 

RN16 None 

RN17 None -
0J '.4( /' Original to: Mixed Waste Landfill Operating Record 

Inspector's Signature ronv to: SNL/NM Records Center 
~ ·-

Page 2 of2 



 

 

 

MIXED WASTE LANDFILL 

RADON MONITORING 
 
 

July‐December 2016 Monitoring Period 
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 Operated for the U.S. Department of Energy by 
 Sandia Corporation 
 

 Albuquerque, New Mexico 87185- 

 date:  April 12, 2017  
 
 to:  Mike Mitchell (6234), Robert Ziock (4141), Bonnie Little (4131) and Annemarie Rader (4141)  
  
 from: Kelly Green (41283)  
 
subject: Review of MWL Radon-in-Air Data – 2nd Semiannual Event – July through December 2016 
 
The purpose of this memo is to document my review of the radon-in-air monitoring data results for the 
2nd semiannual monitoring event of calendar year (CY) 2016, July through December 2016, relative to 
the data quality objective (DQO) and monitoring objectives specified in the Mixed Waste Landfill 
(MWL) Long-Term Monitoring and Maintenance Plan (Appendix C, Air Sampling and Analysis Plan 
for the Mixed Waste Landfill).  The DQO for this monitoring is to produce representative, accurate, 
defensible, and comparable analytical results to support the monitoring objective.  Monitoring results 
provide radon emission data from across the site and at two background locations (Figure 1).  These 
results are compared to historic results to evaluate radon air emission trends and for direct comparison to 
the LTMMP trigger level of 4 picocuries per liter. This DQO and these monitoring objectives are met 
through the implementation of standard operating procedures, analytical procedures/methods, quality 
assurance and control measures, and data evaluation protocol.   
 
The radon-in-air monitoring measurements for the monitoring period July through December 2016 were 
obtained using Radtrak2® radon detectors that were submitted to Landauer® Radon, Incorporated for 
analysis on Analysis Request/Chain of Custody (AR/COC) #617563.  On July 12, 2016, the detectors 
were deployed on and around the MWL (locations RN1 through RN15 at the MWL, background 
locations RN16 and RN17, and a trip blank that was never exposed, RNTB) in accordance with the 
requirements of Section 3.2.1 of the LTMMP.  These detectors remained in the field for approximately 6 
months and were collected on January 4, 2017.  The protective casing and mounting hardware were 
inspected during the collection effort and repairs were made if needed.  The location of these detectors is 
shown in Figure 1. 
 
I have reviewed the results for this monitoring period along with supporting field documentation and 
determined the results meet the LTMMP DQO and monitoring objectives. The radon results were all 
lower than previous results and the trigger level was not exceeded by any of the individual sample 
results (note: the trigger level only applies to the results from the perimeter locations RN1 through 
RN10, Figure 1).  The results from this semiannual monitoring event will be presented in the next MWL 
Annual LTMM Report that will be submitted to NMED in June 2017 (reporting period is April 1, 2016 
through March 31, 2017). 
 
It should be noted that there were two changes to the MWL radon monitoring program during this 
semiannual monitoring period. First, Landauer® Incorporated phased out the Radtrak® detector used 
previously and introduced a newer detector, the Radtrak2®. Second, due to corporate changes, the 
laboratory performing the analysis of the detectors changed from Landauer® Incorporated (now 
Landauer® Radon) to Landauer® Nordic.



Review of MWL Radon-in-Air Data  
2nd Semiannual CY 2016 (July - December 2016)  
April 12, 2017 
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The July through December 2016 results are all lower than previous results, and the reason for this is 
uncertain. A re-analysis of the detectors was requested through our Sample Management Office and 
performed by Landauer®. The re-analysis confirmed the original results. Through correspondence with 
the Landauer® Nordic Laboratory Manager, we verified appropriate quality control requirements were 
being followed and quality control results were consistent with method requirements.  
 
Additional actions are being taken in CY 2017 to further investigate the newer Radtrak2® detectors.  
Radtrak2® detectors initially deployed for the 1st half of CY 2017 were collected after the 1st quarter 
(i.e., 3-month period) so we could initiate an investigation. Landauer® first suggested we try the more 
sensitive Rapidos® detector for the MWL monitoring application, considering the generally low (i.e., 
equivalent to background) concentrations measured at the site during previous quarterly and semiannual 
monitoring events. The design of the Rapidos® detector is also better suited to outdoor deployment, 
although the Radtrak2® is also suitable for the outdoors. We did not select the Rapidos® detector 
previously because it can only be deployed a maximum of 3 months, and we had already transitioned to 
semiannual (i.e., 6-month) monitoring. To allow for thorough investigation of the detectors, we 
transitioned back to quarterly monitoring and deployed both the Radtrak2® and Rapidos® detectors at all 
locations on April 3, 2017. This side-by-side deployment strategy should allow us to determine if the 
lower results obtained in the July through December 2016 monitoring period are related to the lower 
sensitivity of the Radtrak2® detector compared to Radtrak® detectors used prior to the July 2016 
deployment. 
 
The Landauer® Nordic Laboratory Manager followed up with correspondence on April 10, 2017 (after 
the dual deployment of detectors was initiated) that indicated the new Radtrak2® detectors are designed 
to have a longer diffusion time than the older Radtrak® detectors, preventing thoron (Radon-220 with a 
half-life of just 56 seconds) from entering the detector. Based upon the Landauer® recommendation, 
dual deployment of detectors that will measure thoron as well as radon (Radtrak2® detectors modified 
with holes and paper filters) with Radtrak2® detectors (which measure only radon), will help determine 
the impact thoron may have had on the higher values measured previously using the older Radtrak® 
detectors. This dual deployment is scheduled for the 3rd quarter of CY 2017. Evaluation of the 2nd and 
3rd quarter data sets will be used to make a final decision on future radon monitoring. 
 
Attachments: 
Analysis Request/Chain of Custody #617563 
Landauer Radon Monitoring Report (analytical laboratory results) 
Figure 1.  Location of the Alpha Track Detectors at the MWL 
 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95--16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of2 

Batch No. SMO Use ~ AR/COC 617563 

~~-~_l_~_t/T_:_::_:_~_:_:_~_:_._· _r_~_~_;_;_:_f_~_~_.:_

0

_N_IT_O_R_IN-1·~t~i~t~·~~·~~t:::~i :.:.t .:.;;r .:::.r .21:.st~!.lf!::I~r~i!!}::.::;.:..~::;;;~;~~:2;;21 '::::(' ::.::~::Ir:'.::t,:a,;~s.,;.~'.:::..:i' :.:1;~_~_~"'-~_:_:....::~~::!~~:~;~t~~~~~l~~,:~-a1~jjo~:~5~~:~.:=:~-:.::·:~:~:~·--_·;B-~-to-: -~-!-~-. -_N_a~-.~-~-~-~-~-~~-~-es-(-=~=cc-ou-~-~.-~-a-;-~u_les-l), 

Tech/vea: 

Building: Room: Operational Site: 

Depth 
Sample No. Fractior Sample Location Detail (ft) 

O 101413 001 RN 1 / 652659-4 v NA 

• 101414 001 RN2/ 506760:.a v NA 

~ 101415 001 RN3/ 721256-6 V" NA 

4 101416 001 RN4/ 7 43579-5 -~ NA 

~ 101417 001 RNS/ 358311-9 --- NA 

" 101418 001 RN6/ 167881-2 ........- NA 

• 101419 001 RN7/ 514372-2 ~ NA 
0 101420 001 RN8/ 767038-3 

,,_..,,... 
NA 

" 101421 001 RN9/ 188408-9 ./ NA 

Datemme 
Collected 

1/4/17 15:30 

1/4/17 15:15 

1/4/17 15:10 

1/4/17 16:07 

1/4/17 16:45 

1/4/17 16:40 

1/4/17 16:36 

1/4/17 16:20 

1/4/17 16:16 

Sample1---_C_o..,.n_ta_i_n_er_-1 Preserv- Collection Sample 
Matrix Type Volume ative Method Type 

AF N ONA NONE Collection Sample 

AF N ONA NONE Collection Sample 

AF N ONA NONE Collection Sample 

AF N ONA NONE Collection Samole 

AF N ONA NONE Collection Sample 

AF N ONA NONE Collection Samole 

AF N ONA NONE Collection Samele· 

AF N 0 NA NONE Collection Sample 

AF N ONA NONE Collection Sample 

P.O. Box 5800, MS-0154 

Albuquerque, NM 87185-0154 

Parameter & Method 
Requested 

RADON 

RADON 

RADON 

RADON 

RADON 

RADON 

RADON 

RADON 

RADON 

;;y~~;/ 
·samp1e10 

·'· ' '. '·;! ; ... 
··· ,., 

I,.·· 

t 101422 001 
I:.'.:\ .·: 

RN10/ 173616-4 ~ NA 1/4/17 16:10 AF N ONA NONE Collectior Sample RADON -;..._, . . · 

Relinquished by 0.: j:.. ~ Org.l.-l[l.\l Dc1te t:,1-0(f- L.011 Time 15S?:1 Relinquished by Oro. Date Time 
Received by -~ < 

.,.,. 
Org.UJi 'I Dater, 'J,Sl..,/-.JiifTime ·J <; ~ S Received by Org. Date Time 

Relinquished bv:' f-~ Org. LI)~ \ Date · /1 . t, Time O~H"u Relinquished by Org. Date Time 
Received ~ . / - _.,,t--. Org. Date ..- '.) .... , -, Time Received by Orn. Date Time 
*Priorconfi~ w:th SMOrequiredfor7 and 15 day TAT 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 

ase 0 P 2 f2 

AR/COCI 617563 
Project Name: MWL RADON MONITORII Project/Task Manager: Robert Zlock ProiectlTask No.: 195122.10.11.08 [;f :;i 
Tech Area: ,, 
Building: Room: 

Depth Date!Time Sample Container Preserv- Collection Sample Par.1meter & Method 
-~~~;· Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume .. , .. Method "- Requested 

........---
,, 

• 101423 001 RN11/ 606322-6 NA 1/4/17 15:40 AF N ONA NONE Collection Sample RADON 

~ ' 101424 001 RN12/ 431826-7 ._./ NA 1/4/17 15:45 AF N ONA NONE Collection Samole RADON 

' 101425 001 RN13/ 377101-1 ./ NA 1/4/17 15:50 AF N ONA NONE Collection Sample RADON .,.,,_·._._. 

< 101426 001 RN14/ 463642-9 / NA 1/4/17 15:55 AF N 0 NA NONE Collection Sample RADON "/?., :> 
• 101427 001 RN15/ 120577-2 ........--- NA 1/4/17 16:00 AF N 0 NA NONE Collection Sample RADON 

' 101428 001 RN16/ 414179-2 / NA 1/4/17 15:25 AF N 0 NA NONE Collection Sample RADON i:i':c'. •••• 

• 101429 001 RN17/ 770115-4 
._/' 

NA 1/4/17 16:30 AF N ONA NONE Collection Sample RADON i('•t ,..: 
11 101430 001 RNTB/ 727649-6 / NA 1/4/17 00:00 AF 

,'' 
N ONA NONE Collection Sample RADON ' " ' .. 

I 
. ,,., •<•'·' 
Vi: 'i'-f' 
i\ ft 

c'. '<'.!;'"-• 

ii 
. 

•') 
., ,,.·: 

' 
, .. ,, 

~-·· ~ ~aci~~~~:i·~-.~t~\::.c{;)r·--··:r'· ··:·-: .·· .. · .. _' ·_:._,?:f{}">'l:· ·-·· ,,.-.. _,.:-,-.,:s: ,. -~:·-:,:_;,.:.: .. ; \:},r·::~c-c•c., ._ ... ,.:.:.,: i,'J,~;c,:.:-:.:: •.,.: 
< .. .. ·.· ··'\'-- ,,::.: '<',,•:'. .,,.,, ,·,:c;y•:;,/•.' ... ,, .... , 
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W LA_NDAUER 
,fM' NO R D I C 

Test resuks 

6)2559-4 07.'l .:r2016 0lf()4J10li 

)06760-S 07lll'2016 QL1J4;201i 

121156-6 07.'121'2016 Ol/0"'2017 

74i)i~5 07.1.212016 Ol/04f1:0J7 

35S311-9 07!11/2016 OIJ04/J01i 

167SS1-2 07 12,'2016 OL04/2011 

5)4311-2 Oi,U/2016 01J04Jl017 

7070;'.S-.; 07fl1!2016 Oll04J2017 

t.ocu:ion 

ia.'l 

R."2 

!S3 

R.'<-1 

lL'j 

R.~6 

R.,-

L'"S 

Comment to the results 
This report re-places 4644294: L Rea.son; n....~· calculation of LLD. 

I ryggn. ROl:llQ\ffl (Electrooic.aUy sipi.ed) 

Sign:mre Unmtler Nordic ubontory Hea.suraaent SpecQlist 

Tht5 "'P(" flUJ'~ b,; ~d It. W. .-ikt:: da t:.:NW!f bb:o!or)' 1z p, .. ---

RADON MONITORING REPORT 
lssue.d by a.n Accre<lited Laboratory 

f.:f'OV ~ k90fO' .l!ti&E 2( ) 
4644294,2 
iUPo.J'Q(l'f 

03f29/.l017 
~NT~ 

03/29'2017 

P..x.r le.el Ave Radon 
Cone. p0.11 

02 +-0.l 

O.l +t- 0.l 

02 T/• O.l 

02 +1- 0.l 

u ... ,. 0.1 

02 -.1. 0 I 

02 +-0.l 

03+ - 0.l 

l.1nd l H;ie:f" ludo,, 1M. 

4l - f- ll 

i9 - l-11 

45 - J- ll 

43--,.jJ 

3S- - 14 

39--1- 14 

41 - ..- 11 

;i - q [ 

,oo Oumorit '--- Suit.:. Wetrr'IOl'IC IL '°ss, 
Te.lepborte: 331.814.2200 :..fflail:~~ 

ascu.ta.-1.o,,._.Ro,~.._.. .... _,..,,,.,....;_1et-,1.-=-.,..-..._ .. '-C.,.~--....... - .. :s.;-t,.,....-~r-.-... ~,........,_1rc. , ......... <!to~-iJK 
_,.,,.,..,,,r~~o.ed~~ .. ~ ....... ,. .. ~~----•--"'t,,.i,r_.~~-..-..=-=-,..,_, .... .,.._,.,.,-:....,.-1-T,...,.,..,:1,t,,.~--o• 
,;,.""""'=cd,, ... 
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87123 

. 

us Sm3 

~~ LANDAUER 
("' NORD I C 

RADON MONITORING REPORT 
Issued by a.n Accre-dite-d Laboratory 

Doug Pen)' 

1515 Eubanl. SE 
Bldg 957 

Albuquerqua = S7123 
United States 

107831-AL, 107830-KT 

~~ 

03'2912017 

~"Tf9.FOR.M:Of0k 

Doug Perrt 
1515 Eubank SE 
B!dg957 

.Di.lbnquerque Nl\1 87123 

"""" ..a 3 ( 6 ) 

"'Uh."f 01.T! 

03129/2017 

1he analysis results are located on page 2 of this document 

Description of the measurement 
The musurem.mi was performed W!tb a clo$.ed alpha-track de-teetor (Radtrak2) following the qualizy guidance in EPA 402-R-95--012. 

Th~ d.Re.ctor{s) arrfred to Landauer Nordic Oln3~011. They w ere me.3SWN Ol '18/2017 . 

Property data and addren Bu;ld;ng Id: 6 

1515 Eubauk SE 
Bldg 957 
Albuquerque ~·M S7l 23 

He&$Ul"lefflent ~ d: c lowd -.lph~k diet~ 

Type of building : 
Building yur: 
H\-.\C: 
f oundation rype: 

Purpo-se of 1e.st: 

The nd.ofl mc.u-t w:t:: ~ ed-i:ti a clo,:c:d ;alp~ .:kct«wt" WoW'Wlf ~ qlQlic, ~ e fUi,darlte VYffl 111'!1 EPA '!02.i'.-'iS.Ol l. 
The c!ecttt« co~ i: ~ froei d~ con.duc:cir,f ph:;cic.. Tlwoutfl a UlUft -;lit (fik.er),nd0¢ pa; enter.:~ det«wr.The i:n~tcil'lf 
material (film) imide the de~ is hi.: ty atpha pan:icte teti~ by~ rad:ita cntff'irtf: d'lo!I' c°"°"'""r and die d«a'f prodace ~ from ii:.On the &..the 
lt;iha p,ar.idea; rrub =iall cncb which -an cnla~ ~ tbemiul ei:tlwte ~ d bt«COW'ltcd ft a mit~cope ~ orde,- to de~ the r:adon expo:iu~ 
l.AN.~ N~AS (P.O. Box &Sl:2.. Sf.751 28 Upap:;,,la. Sweden i: x~d (no. l'48'} by SWEilAC ti> cot10.lt::. ~ rne.u'.x~mcnc. \e~ ch~ cio:c-d 
~ha.cn,dc, det~ method.. The :a."lllps e;upmcl'lt is checke-d &q and W detector$ • e c~i~ .at refMbr irurvlil:.. 
N!\Pf' l.ic.c,n~:: 107831 AL 107830 I\T 

H ea,wed r-ad°" concentnlOOf\.$ 
for uch de:c«or. ~ rnusured ~ e of die. n don c.oncentn.cioft is ziw'e-n. for u d 1 ~ ffl u~cy a~-;ocia.t:«I widl dl!: tnU$~t to a '5% confidence 
tevd i'; :abet fi.-e:1'1..fw ~lQ...,...,.-,e a. measu~re:::-'td -t.O i: O.S pCi.'I fl'loCJ.111!'; :hat dl.<e r.idon co~ is mo::t ikdy~o.in«I ft die nnee l.S.4.5 pC-' . 
If We ~ Of" e nd da.~ of >:he ~ r.r-. h.a::. not~ prO'rided. ~ e n.OOII COl'lt ~ t:tlWIIIX be ta.I~ ~ :iudt a:;,es,. d'ae c.oo.l expo';l.r~ in pCi"dlp,'I 
will ~ rq,orted.The ~ r tcd rnuwred 'r'llluie: are rda.tei:I to~ ch:ceccon u receiwed by Lan~ N ordic. ~ ~,.,_'tis I\Ot ~ by L.M:buer 
Nordic. Heu-inforrNolXll'I :uch 1$ 11111onitol"Wlf ~ (d~) uad pta=nent loo.OOII i: ptO'lickd co uncbutt Notdic by the f::!!ld ~-er. 

Radon rneu~u in f"lulcifvnily 8uiklinp. Schook uw::I La.r~ Buildings: 
The t.lniit:ed Su= ~~ Pro~Ae,cncy (EPA} t"l:t~ <; rctnediaciot'I ~ che ~ule of°""~ w~ «- :!le ~ of twe> ,hon.term= 

condua.cd ir, an~ r-. ~ 4.0 pCi1 or~ The ~ yca.riy ~encial Wldoor radoft bod i"' ~ USG tttmat:«I ,:o be a.round 1.3 pCit1. 
Lof'l!-erm te:e -uie «-lutud br more ::hul ,0 &rs,. Snort-ta'ln = are COl'lduttcd ~ "' 2 ad ,;o ~ a.,d -;houfd be performc..d o.mder do::ed buil~ 
colldiciom.. 
If a"' rii:ial ::lior~ =t r=At. e le<;: ~ 4 pC~\ a follow-up ~l'.l"leflZ. e probllbly not Medo«I. 
ff an ircial .:flor,:;.t.e"'ffl te$"t re.,k i: be- ,,f pCill W a pQ/1.a. '°"l·tum or a ,;~ follow-up me:.~ t i-; ru-.om...-.cnded. 
If a"'~ ::fiorc-.-~ =t r=At e ~ duft 6 pCill a :ihort ~ iollow~ fl'lota:~t e ~tided in. on:ltf" to f'='t a. b~ ~ It-

~ H0tt infon,'t>b.cio.1 Ulout ndon meUUf'emenu and mitipcion cu, be found in ch<: AARST .and EPA public.ao<>rl$: 
~ • ANSJ/MRST i'roeocol kw Cotidutcinf ~ur,emcnc::: of ludon a.nd ~I?' Ptoduce in Schoo& a.."'td ~ Buildwoe: 

ii 
g 
• 

• ANSUMJ'tST i'rococ:ol br Corduccirie bdota ll!'ld bdcwi Deoy hodl.Dt't "'1-;,...e."na'Q i, Muftib.lniy &,ii~ 

• ANSJIMI\ST iudon Micip!X.1(1 S.undui:h for xhoob and ~ Sui,dinc-
• AN9/AARST i\lrd:wa Miciz;:r,~ S.undMi:b for Muh:ibmily ~ 
• Ef'A lbdon M~en~ _.School-;. :f'A <102-ft.n..ol.._Julr ,,.,3. 
for more imomu.'30ft -about dte: tl'l~rpreoi:ion of your =t l'eule or ;about od'ler ~ ~toed is,:.ue:. we ~~t conaa:iitt yor.r = radon office. 

~ Sign.uur,e o n the rq>0n: ! With die, ~ aun. Oft ::he rq,ori:. che pc1'SOl'I n~~ f«- cbe nib, ~ at ~ ER NOA.DIC h,ereoy cc~ :h.at die muwrCITIO'K proccd~ 
follo-. cbc euidfflc.~ in. accor,bri,:.!: wid, Ef>A '402.fl..,S.012 and cbaz che d.ernuw:I: from SWEDAC :Jr1t l\ulfAed. 
CISO.MPS- ~b:lo,,.l"'-.,.....-_,,.,.«,.,,,.lo,,,d,--,..~•:oot"4.=,:i,. .. ,..oo_oe.....,..d-~ ~i.c._,_.......,.., I.M,._...._,ec..~d~~ ......... -,,;~.....i~~-""""*--··~b ...... b..-1r .... _ _.,.,_ _ _,__..& .... --...,,.,.....,,,._._« ....... -=-i.itl•c. ft.:-.ot.. .... « .... -­
.... ~°"""-
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~" LAl'IDAUER 
('~N ORDIC 

Test results 

ISS40S-9 07112,'2016 OL-0.'2017 

n.i1,s...; Ol/12/2016 Olm'2017 

606322-d o; 12'2016 01104,.12017 

43182~7 07112/2016 Olm'2017 

317101-J 0112/20)6 01~"1011 

463642-9 01112/20)6 Oli04!1017 

UiJ571-2 07/12,'20)6 Ol/Of'201i 

414119-2 0712,'20)6 OL'Of'201i 

R."-'.9 

RJ>.,o 

Jll,,,"l l 

Jll,,,"12 

R.l.."13 

R.l,,,"14 

Jll,,,,S 

ll"'16 

Comment to the results 
This report replaces 4644294: L Reason.: new calculation of LLD. 

I iyg~·e ROnn<Jt.'ist (Elecrronically signed) 

ScNt .,...e Und.tuer Nor<lic uboru.«y Mea.st nrn.aw. SpecQlist 

The naopen ffl1'/ Cllllyb,; ~d • iiit..,Je:~ drioD e=-e IXIClt'lil«J 1w ~ -""""' -

RAD O N M O N IT ORING REPORT 
Iss ued by .t.n Accr~ ited l abora t o ry 

L=os:T oiq.: 

03129.12017 

'"°"'""' 4 ( ) 

fftNT OAn 

03129/2017 

b.'ld;a111ier Radon he. 

0.2 - /- 0.l 

< 02 

0.2 - /- 0.0 

0.2 - /- 0.l 

0..2 - /- 0.l 

0.2 - 1- 0.l 

0.1 - /- 0.1 

02 -1- 0.1 

-
;6 -1- ll 

< 33 

32-1- 9 

33 -I - II 

3s-,•. n 

35 +/- 14 

41 - /- 11 

.;1 +/- IL 

~ ~or« U rie Sui:tc.. ~.::mor1c. L r.oss, 
l'ie.lepbotle: 33 l .8 14.2100 E-rnai: hq,@b,,daoerndoli..con, 

~ - ~lbo,,o....._........:,o__.,;_bc,._ °"1........i. ... .-,1 ~=-o ...... -o, ....,,• ,;.._..,~1t...i..,;.trc.-..,..i..,,.....,...b,,:!,:,,,,.k-=li..;;~ ....r­
-d~ . ..W..,.,._-.,11c,,oo, foor•~-~~k11...,._..t>~W-...-,~ .. -......,~ =_....,,,. ... ......_...._ft=.*- ._ ,,;N-or 
=--"-a .... 
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87123 us 

~ LANDAUER 
("'N ORDI C 

RADON MO N ITORING REPORT 
(ssued by a.n Accredited l aboratory 

Doug Pe.t?}· 

1515Eubw. SE 
Bldg 957 
Albuquerqu, NM S7123 
United State-s 

107S31-Al.. 107830-RI 

~'f f9I.FOIVED FOR. 

DougPeny 
1515 Eub.mk SE 
B!dg 957 
Albuquerque IBi S7123 

""°"' """ 5 ( 6 ) 

;,u,..o oa.n: 
03129/2017 

The analysis results are located on page 2 of this doament. 

Description of the measurement 
The m u <;Unment was performed with a dosed alpha:·tncl.: detector (RJ.dnak2) follov.-ing the quality guidaoc,e in EPA .W:!-R-95-012. 

The detectot(s) anived to Landauer Nordic. 01/1 3/2017. They were measuredOl/lS/2017 

Property data and address Bu;1d;ng Id: 6 

1515 Eub.mk SE 
Bldg957 
Albuqu~que mt $7123 

Heuunrnent m«hod: dos.ed a.lpha..tradt ckc:eaor 

I ,"Pt" of building:: 
Building rur : 
lff.-\C: 
f OQJIQ3QOD iypt: 

Purpose of test: 

The ndOl'I ~~ w ~ ~with :a do~ed ~ ~~ followirtf the ,;-..oli,;y-~ fC.-dllll'IO:: fiwn ft EPA 40"2-A-,S-012... 
The lkttctcrcor.oina" G ~ c:~ from decvialr conduainf pb::cic.T~ a stn:al d it (~ ). ndotl p.:. e.,en che d~ The tnek.d~f 
ni:itd"bJ (.film) iteidc di.=: ckteO:Of' G hit bJ alpha ~rti~ e~~ by~ ndon ~~ th.c ~r :and the~ p,-00.C-~ ~ from it. On~ lirn.dle 
~Mc~ nub. Sl'!lall cracb wtw:b - ~ ~ choemiol ~ m btff" COU'lttd fl a miuo:.eope in OC'der co~ the Ddol'I ~...ure. 
LANDAUER. NOII.OICAS (P.O.&. 6522. SE- 751 28 ll?PQ,1;\, ~"- i: ;ac.<~ (l'lo. I ~ } by SWED.AC co c:ondl;,cc ~ ~ ·- c usq': ::he ~ d 
afpru,-vack ~r lnldlod.Tbe U1:1!yz ~ t e checked dwy ~ che d~: .-e u libn=::I a: ,.~i~. 
NR.ff' !.it em= 107811 AL 107830 R.T 

Me~d ndon conc:encracio,u. 
For adi d~c.-o:ot". the fl.'le.Uur-ed Vl6.ie oi d'w: ~ con«fflnciofl ii:~ fOf' ui:n n luc :an u~cy .i=iated WM~ mu,~ t co a , ss confidfflC.c 
le-od C .al~ ~ for exam.pie a tnc~Ctlt r e uh of 4.0 i 0..5 ;,Ci'!~ du.,: chcc n~ COlleel'l'tnltioft C mOK likdy eonain«J ft :he ~ l .S-4.5 pC•I . 
If the stNt 0< ffld chtc of the: inu:1.r~ t ~ trOt b~ ~ the n.Jon COfleentr~ U IV'IOt be olocubtcd. h ::uch ~ the toal opo::ure in. .,crd:l,s1 
will be ireporttd. The rq,ortcd l'IM.a::ured value .ate rebttd ,:o the. b.:~ a:~ bf Laru:bl,ier N onk. o~ ~,: is not p,eriormcd by~ 
N ordic. M~t if'lfomu..:ioti ::udi a:: mOl'litori<le period (d~) 111d pbc.cmei,t loo~ i : ~ d to t.:.ndwff N otdit :,Y thic es'ld u:«. 

Radon mc.uurcmcnu in Nulcifvnily Buiklinp,. Schook u>d Larg.:: 8uildinp 
The United So= EIM'Offfl~ Pro~~ (EPA) nc-n.d,:; r=edb.:ion if~ reula oi Ol\oC ~ term ~~ Of' ::he ~ of ewo :hor~ tee 

to~«J irl an ocaipi,:.,d rooin an i ..O ,:,QII orhizner.The av~ yu rty reid~ indoor radoff k¥cl ii,~ US is e:tin:utlt'd to be ;u-owid t.3 pC.t. 
l.of'te--o:rm = -are conducud br mon thVI ,0 ~:.. Shc,r,:. t:m) :et::: a.ne co~ bei:wtt" 2 llftd '10 ~ and ::hould be p,criorfflled ~ ckned builffflt 
condioon:. 
If m inituf ~t.-tUm cet r e,uk i: le: dull 4 pCi,\ a follow.up toe»wem~t i: probzfy ~ ll«ded. 
If m irriilial :;hort..unn tet re:d!: i: bttwttn .t, pC&'I ffld 8 pQll a lont·tcnn ot a ~~ foll-.p m~cnt is. r«on1m,cMkd. 

If 10 initid dl.ot-t.-tttm e:-t resuk i: ~r dufl 8 pCitl.a ~ ort ~ follow.up ~ r-t is ~tded i" order co fe-'t a. h ~ ~ It.. 

~ 0 M.,..-c in.fo..-.cion ..Out ndon meu:urcrnenu u..f micipcion c.an be found in die AARST &.nd EPA publicaci~ 
:: • ~ MRST i"rotocd tor Cotldu«ine Mea:wttncnc of~ al'ld ludon-Oea:y l'Todua::l i,i Scboob l.l'Od U ~ Suildi~ 

• ANSVAAPST l"roto«IC b' Conctu«irtz:ludon -.d ~ Deoy Product. Mc:.u...-c:ncftu 11!1 Mull::i1wnily ~. 
• /1,HSVM RST ludot'I H icie;iOCltll Sw,darcb for School, " ~ ~ 
• ANStfAAft.ST lbdolll H icif:lciro.l Son~ for Hultibmiy ~ . 
• EPAR.ad.:wtKu :ur=e,($ i,lSchoob..EPA 40U\.. '12.011.Jul)o ,,.n, 

~ For tlllOre inbnuQOf'I, ;ibout chc int>trptto.ciOft of yo1.r e= ~ ,Ac Of' ~ ocher ndo" reb.tcd ~ we ~,: COl'IU~)'OI# = ndi:wt office. 

~ Sig,M,.Nre on doe r eport 
! Wi::b ::be ~ e Oft the ~t. th.e per.on ~ : ibk for che ndorl :aufy:i,; a LAN°"°"B\ NORDIC hereby ceri:i6e: chle. the rnc.nur-t proc«i~ 

follow: the euicbnce WI a.tcord:.rte.c wi:h EPA 402-R..9S-012 :and that the dem:and: i-om S-W!:DAC an ful~ 
~ -~~,..._ ...... e,o._,,.,,.,.«~ ...... ---.. ~---==d:·---.,. .... «..,. .......... it.-.bc.-.~S:.t.ooe.t,,c...~, .. .,.,..,,,~ ~d..,.,,..,....,i.:......ai;......,.w.~-~~1=-. ,..,._,,.,i,:.""',.._..,..,_1>e1,,.,1:,.=--~-=-=....._,.•---Jti,.,.......,.,..._«.._~_. ........... .., ...... 
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W LA.NDAUER 
(M' NORDIC 

Test resulu 

1101154 071\2/2016 Ol04J2017 

7?764!>-6 07/l2120l6 01'04!2011 

lL.~l7 

lL' "lB 

Comment to the results 
This re.port replaces 4644294: L Rea.wn.: tt:=,>\· calcul:ition of LLD. 

T rygg\·e ROnnqyi-st (Elecuonically sig:r:ed) 

Sipw:ure Ltndiuer Nonfic Ubornory Musurematt Speciam 

Tlb "?O" rmy ONf k t,;p'Od;lod .. idl. ~ dwf ~ bborncwy flu ztw­
prb' ..n!till'I ~ 

RADO N MONITORING REPORT 
Issued by an Accredited La.bol"atory 

~El'Oa" a.:n 
03119!2011 

''"""""°' 6 ( ) 

19.'NT CAli. 

031291201 7 

03 - - 0.l 

;. 0.1 

~fbdonlwlc. 

Toa ! fudofl 
Exp~ 

4i -f. ll 

<33 

,00 ~t Une s~ Weernont IL wss, 
~331.81 .. :2200 :..ffilli:hq®'ancb.1Jerndcwt..com 

~ - l.o ........ /l:o+,,, - -,;..,.,._ .. _ l&!rd. __ .... 11no1 ..... ~ ....... - . - ... . -.....;._,.t..,.._R.....,.,~ i.a,,....,p...,._,..._-6 ... <ffl ........ ~ 

_...,,.. d~"""* .... """"-r:.t•~-~ltad....k• ,ioo-t>• ......... ---~ .. ..,....,..,....~ ... ~ ... ----....-----"'"'· _,_ .... =------· ... 
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Figure 1.  Location of the Alpha Track Detectors at the MWL 



LTS RDN-2012-001 (11-2016) FOP 14-03 

Mixed Waste Landfill 

Name : 

Radon Detector Deployment / Collection Form () 

~Ylf'Ml\f , l /4~,,r Signature : (JJbJ~ ~~1l017 

A RCOC # : __ 0>~(_1_5_0~) _ _ 

Detector Se rial Sample Sampling De ploy ment Collection Collectio n 
Comments N umber N umber Locatio n Date Date Time 

0 ~Zb~1-LJ JD I L{ I }-LP I RNI 7-t2--1b/b l-4-Z.D}7 1530 
'-iOG 1 bD -'i 10/Y 14 -oo/ RN2 1-12.- 7..0lb 1-y-z..011 IS/0 

72.12-.50-- h /OJ 4 I 5 ·OD) RNJ '7-ll..-IOil !-Y-ZD/7 I 51() 

,45;;11-5 JolLJt~-eol RN4 7-J z..-2.01 ~ /-Y -2.DJ 7 /1po7 
3 SS3 iJ -1 /0/ L{l7-0b( RN5 1 -J c -lO)J, 1-Y-wn / L,Lj s 
/l78'd/-L IOI Y Jt -cD/ RN6 ·1-11--z.oii /-4-l0/7 Jt,~O 

Si437Z-Z.. IOl~)q-~\ RN7 t-lZ.-20\k, f -~ ~'ZD/7 1~30 
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Original to: Mixed Waste Landfi ll Operat ing Record 
Copy to : SNL/NM Records Center 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is 
located on the Sandia Restricted Network. 4/00 Controlled Documents home page. 



Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08

ARCOC No. 617563 Analytical Lab LAND SDG No. 4644294-1

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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 Signed COC not returned by lab

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 6175631 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

N/A

2.4 Matrix spike/matrix spike duplicate data provided N/A

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X

2.6 QC batch numbers provided N/A

2.7 Dilution factors provided and all dilution levels reported N/A

2.8 Data reported in appropriate units and using correct significant
figures

X

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer
recovery (if applicable) reported

X

2.10 Narrative provided N/A

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided N/A

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 617563



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

N/A

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

c) Matrix spike recovery data reported and met N/A

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

N/A

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

N/A

SMO-2012-CVR (11-2013) SMO-05-03
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3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

N/A

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A

3.8 Narrative included, correct, and complete N/A

3.9 Second column confirmation data provided for methods 8330
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

SMO-2012-CVR (11-2013) SMO-05-03
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e) Instrument run logs provided N/A

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) CRI provided N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

N/A

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

SMO-2012-CVR (11-2013) SMO-05-03
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6.0 Problem Resolution

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Wendy Palencia Date: 02-01-2017 13:51:00

Closed by: Wendy Palencia Date: 02-01-2017 13:51:00

SMO-2012-CVR (11-2013) SMO-05-03
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LTS RDN-2012-003 (01-2016) FOP 14-03 

Mixed Waste Landf"ill Radon Monitoring Location Supplemental Inspection Form 
Name oflnspector Annemarie Rader Date oflnspection 08/12/2016 

Inspection parameters: Identification labeling; moimting post; mounting bracket and stainless steel cJ~i-, 
~~n monitoring ap~tus c.om_2.?nents ( outer metal housing, 2 wing nlllS. plastiG retainieg :r:i~~ jOo 

~~~ ~$'-:1'0;:l ~~~r ~ Hi, . o-..1 ...... 1, tea.gr -I,,,_ ~ ~ . __.,,_, 
' ~ ~{ ,7 

<c'-r~11t-i1~ 1,es.~ ~~ ~-,(,~" 
f~ll 4,l'{C Action Required 

Location (Note any action required and date reso]ved, otherwise note '~one") 

RNI NONE --
RN2 NONE 

RN3 NONE ; 

-
RN4 NONE 

RNS NONE ·- . 

RN6 NONE 
RN7 NONE 

RN8 NONE - -
RN9 NONE -

RNlO NONE -
RN11 NONE 
RN12 NONE - . - -
RN13 NONE -.--
RN14 NONE ·-
RN15 NONE 
RN16 NONE --
RN17 NONE ,, 

Inspector's Signature (1 >II~ Original to: Mixed Waste Landfill Operating R.ecord 
Copy to: SNUNM Records C.enter 

- V 

IMPORTANT NOT/CE,: A primed copy of this docvment may not be the docwnurt cur,ently iJt effe1.'1. Tht! official 
version i.s localed on the Sandia Restricted Network (SRN). 4100 Controlled Documents home page. 



LTS RDN-2012-003 (01-2016) FOP 14--03 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 

Name of Inspector Annemarie Rader Date oflnspection 09/01/2016 

Inspection parameters: ldentification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apP8:!(ltus components ( outer metal housing. 2 wing nuts, pla.sti~ re~ ri~ ~ 

~~l~ ~® R dtrak®d tect ) ~ ~¢..4,(. ~ r rls /.f::r(, ~ ,413 ,e , ?f. . ;, '1-1 "2-l(;,,, 
,., 

-UD 1't'P<:. 4 ~I-Jr,, . 0 

I~ i:,i...-l't,"a<K J-2,- 11 Action Required 
Location {Note any action required and date resolved, otherwise note ''None"} 

RNI NONE 
RN2 NONE 

RN3 NONE 

RN4 NONE 

RNS NONE 

RN6 NONE -· ---· 
RN7 NONE 

RN8 NONE --
RN9 NONE ---
RNto NONE --
RN11 NONE 
RN12 NONE 

RN13 NONE ·--
RN14 NONE 
RN1S NONE 

RN16 NONE 
----

RN17 /A NONE 
/'\ 

Inspector's Signature I) fa.,,_ ~ -- Original to: Mixed Waste Landfill Ope.rating Record 

- Copy to: SNL/NM Records Centec 
v" I 

IMPORTANT NOTICE.- A printed copy of this dOC1:1meni may nol be the document CIUT'ently in effect. The official 
version is located on the Sandia RestrJcted Network (SRN), 4100 Controlled Docwmtna home page. 



LTS RDN-2012.003 (01·2016) FOP 14-03 

1\1.ixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 
Name of Inspector Annemarie Rader Date of Inspection 10/05/2016 

Inspection parameters: Identification labeling; mowrting post; mounting bracket and stainless steel clamp; 
radon monitoring ap~tus components (outer metal housing, 2 wing nuts, ~;retamiag.mg, ~ 

~ ~
19, ~~! P~® detector) ~"'" fl ~ to•'"-'" 1_ t,.Cr'1> 

·~ ~'" f'Jrffi· t ilJ,IC-
.. 

' ;. a:: ~XOIL- "'" ct IC 4 ~S'e,,,i bl 
~ Z!,J' '°1i c.. .a '" i,,~, l Location I 

~t.-ol(:. ;~ .1 7 Action Required 
(Note any action required and date resolved~ otherwise note "None") 

RNt I NONE 
RN2 I NONE. 

RN3 NONE 

l 
. . 

RN4 
NONE 

R..N'S I NONE 
RN6 I NONE 
RN7 

NONE 
RN8 NONE 
RN9 NONE 

~ NONE 

NONE I 
-

RN12 NONE 

RN13 I NONE 

L -
RN14 

- -
RNIS 

RNl6 
- r-RN17 

-~ 
ii / 7 

Inspector's SigrutiW"e . .Lt:!. _ ~ .'/ 

NONE 
~ 

NONE 

NONE 

NONE 

Original to: Mixed W~ Landfill Operating Record 
Copy to: SNL/NM Records Center 

IMPORTANT' NOTICE: A printed copy of tllis document may not he the document currelftfy in effect. TM official 
wrsion Js localr!d on the Sandia Restricted NetwOl'k (SRN). 4 JOO Convolled Doc11mema home page. 

-

J 



LTS RDN-2012.003 (11-2016) FOP !4-03 

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form 

.Name_~-+'\,...,,•11_·..._, =·11:.i..r ...,c__.\ ... ·~· ..... id=e....,.,..,-__ 

/'1 

Signature O,~ /l. -- -=------- ---- -
Date of Inspection / f -4 -ZD 
Inspection pM3I11eters: Identification labeling; mowtting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components (outer metal housing, 2 wing nuts, plastic assembly parts, zip ties, 
~etactor). 
Kiidl,'d l :-F1.~·-'7 

I Location 

RNl 

RN2 

RN3 

RN4 

RN5 

RN6 

RN7 

RN8 

RN9 

RNIO 

L RNil _ 

RNl2 

RN13 

RN14 

I 
I 
I 
I 
I 
I 

I 

l 

l Action Required 
(Note any action required and date resolved, otherwise note ''None") 

N0r1~ 
' 

Al (J(l-e.. -
o·, -e.. 

ND,\t.. 

. OYI~ _,_ __ 
Ne;l'\f 

OY\-€.. ,_ 

/\10v1 e. 
RN15 1 I OV)~ _J 

_ _ RN._1_6 ___,1e,------N--o---n_..J2___________ I 

RN11 / 01\ e., 

Original to: Mixed WRSte Landfill Operating Record 
Copy to: SNL/NM Records Center 

IMPORTANT NOTICE: A printed copy of this document may not be the doe,vmeni. currently in effect.- The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 



LTS RDN-2012-003 (11-2016) FOP14-03 

Mixed Waste Landfill Radon Monitoring Location Supplemental ln.sP.edion Form 
f 

,? '' 
Name Ank'leltYan'f.~dtc Signature L- t ,"'----

Date of Inspection 11.. ._., 0 - ?_{) l k:> 

Inspection parameters: Identification labeling; mounting post; mounting bracket and stainless steel clamp; 
radon monitoring apparatus components ( outer metal housing, 2 wing nuts, plastic assembly parts, zip ties, 

tr-1!~1~)7 
Action Required Location I (Note any action required and date resolved, otherwise note "None'~) 

RNl I 
RN2 

RN3 I 
RN4 

RNS 

RN6 

RN7 I 
RN8 

RN9 I 
RNlO 

RNll 

RN12 

RN13 

I 
L 

RN14 

I RN15 I 

~ I 
OriginaJ to: Mixed Waste Landfill Openrung Record 
Copy to: SNUNM Records Center 

/VOfJ'G-
A));.)£_ 

J)tJ;Jf 

WAJf: 

N>tJE 
!Jty}} E,. 
N)NE 

jJfJN8 
JJO/'Jb 
t.J()/11/; 
NON& 

fJaN8 
/JCIJ~ 
~}Jf; 
JJON~ 
JJO '. £ 

IMPORTANT NOTICE: A printed copy of this document may not be the documenJ CIUTerrt{v in effect. The official 
version is localed cm the Sandia Restricted Network (SRN), 4/00 Controlled Documents home page, 

I 

. 



L TS RDN-2012--002 (11·2016) 

Mixed Waste Landfill 
Radon Detector Collection Inspection Form 

Name A~')~\HM [if &f\6-er 
Collection Date Cl /o~/ '2,0lJ 
Radon Monitoring Frequency: D 

Signature ax r ~ 
Deployment Date O 1 / 12./ LD I~ 

Quarterly ftT Semiarmually D Annually 

Par1111tnn- Action 
RlldoR MoniJoring Localfon Inspection Parametos ln,.,,ected Req,ured 

(Yu or No) (Yu or No) 

A. Monitoring location identification labeling.. 
Vt'> ND 

B. Mounting (fence) post condition. 
~<S Ni) 

C. Radon monitoring outer melal housing securely fastened (mounting 
bracket and stainless steel clamp). yf. s No 

D. Radon monitoring apparatus components (outer melal housing. 2 

yes wing nut&, plastic assembly parts). Nb 
E. Radon monitoring apparatus imerior clean of dehris (dirt, insects, y-ls spider wchs, etc.}. NI) I 

F. Radon monitoring apparatus assembled and detector securely yei; fastened with zip ties to inside of plastic housing. Alo 
Radon Monitoring Detectors ln!ljlttction P1m1meter.s 

A. Condition of.M.et,tdest~ec,r at time of collection. ft5 /Jo P.,/d1r111<_ "'" ·-L ·-1 7 

I 

I 
~ ~;-~ 7..J-17 f-i) No B. Condilion ofRj1id9i.: tector at time of deployment. 

M 'lv'1tk. 

IMPORTANT NOTICE: A printed copy of this documenl may 1101 he tl,e document currently i11 effect. The 
official version is located on the Sandia Restricted Networlr, 4 JOO Controlled Documents hnme page. 

Page 1 of2 

FOP14-03 

Ac.ion 
Reqllired at 

Location 
Numbers 

--



LTS RON-2012-002 (11-2016) 

Mixed Waste Landfill 
Radon Detec:tor Collection Inspection Form 

Location 

t 
Action Required 

(Note any action required and date resolved, otherwise note ''None") 

RNI Not1t. 
RN2 Al a>()-e.. 

RN3 I No'(\.JL 
RN4 tJ{j),..,~ 
RN5 

I No(\<-
RN6 I No"'.q__ I 

RN7 N~-t 
RN8 

AJ~V\-l 

RN9 N~), e. 
RNIO N°"t... 
RNII ,\)i')(l-t_ 

RN12 NM~ 
RNJ3 Noo'f 
RNI4 

/v~rt{ 

RNl5 /\,]~'{\~ 

RN16 

I 

?Ji)N/.. 
RN17 ,PJf)r,f...,, 

Original to: Mixed Waste Landfill Operating Record 
Copy to: SNL/NM Records Center 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The 
official version iJ located on the Sandia Restricted Network, 4100 Controlled Documents home page. 
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ANNEX B 
 

Mixed Waste Landfill 
Surface Soil Tritium and Biota Monitoring Forms and Reports 

 
April 2016-March 2017 

 
 
 

Data Evaluation Memo 
 

Data Validation Reports 
 

Contract Verification Reviews 
 
 
 
 

  



 

 

 

 

Mixed Waste Landfill 

Surface Soil Tritium Monitoring 
 

August 2016 Sampling Event 

 

 



Exceptional Service in the National Interest 

 
 Operated for the U.S. Department of Energy by 
 Sandia Corporation 
 

 Albuquerque, New Mexico 87185- 

 date:  September 23, 2016   
 
 to:  Mike Mitchell (6234), Robert Ziock (4141), and Bonnie Little (4131) 
  
from: Kelly Green (41283)  
 
subject: Review of Tritium-in-Soil Results for LTMMP Monitoring at the Mixed Waste Landfill 
 
The purpose of this memo is to document my review of the tritium-in-soil monitoring data results for the 
8/08/16 sample event. 
 

 Summary of Tritium Results (EPA Method 906.0a) 
Mixed Waste Landfill Surface Soil Monitoring 

August 8, 2016 
 

Sample 
Location 

Result 
(pCi/L) 

Percent Soil 
Moisture 

Laboratory 
Qualifier 

Validation 
Qualifier 

Trigger Level 
(pCi/L) 

MWL TS-2NW 91.2 ± 109 6.25 U BD, FR3 

20,000 

MWL TS-2SW 28.3 ± 101 8.00 U BD, FR3 
MWL TS-2SE 151 ± 115 8.22 U BD, FR3 
MWL TS-2NE 107 ± 110 8.32 U BD, FR3 
MWL TS-2NE  
(Duplicate) 23.5 ± 102 9.09 U BD, FR3 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods,” SW-846, 3rd edition. 
BD = Result is below the MDA. 
EPA = U.S. Environmental Protection Agency. 
FR3 = Result is < the MDA / MDL or < the 2-σ TPU (reason code).  
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
MWL = Mixed Waste Landfill. 
pCi/L = Picocuries per liter. 
TPU = Total Propagated Uncertainty. 
U = Analyzed for but undetected. 
 
 

 
These results are below the August 2015 monitoring data (MWL Annual LTMM Report, June 2016) 
which ranged from 269 pCi/L to 719 pCi/L and are far below the Mixed Waste Landfill (MWL) Long-
Term Monitoring and Maintenance Plan (LTMMP) trigger level of 20,000 pCi/L.  The results are also 
consistent with historic monitoring data collected at the MWL as part of the routine Terrestrial 
Surveillance Program where the data collected between 2000 and 2014 ranged from 182 pCi/L (“not 
detected, or “U” qualified) to 6140 pCi/L.   
 
I recommend results be presented in tabular form and be evaluated relative to the historic data set and 
the LTMMP trigger level of 20,000 pCi/L.  If the tritium flux from the disposal areas increases in the 
future due to changing conditions, they will be detected, compared to the trigger level, and reported 
appropriately. 
 
cc:  CFRC  



 

  
 
 
 
 
 
 
 

Memorandum  
 
Date:      September 14, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  Radiochemical Data Review and Validation – SNL 

Site:  MWL Surface Soil Monitoring 
ARCOC: 617201 
SDG: 403466 
Laboratory: GEL 
Project/Task: 195122.10.11.08 

   Analysis: RAD 
 
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 4.  
 
Summary 
 
Five soil samples were prepared and analyzed with approved procedures using method GL-RAD-A-002 
(LSC, tritium vacuum, solid).  Problems were identified with the data package that resulted in the 
qualification of data.   
 

1. All sample results were either < the associated 2-sigma TPU or < the associated MDA and will be 
qualified BD,FR3. 

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 properly preserved and prepared and analyzed within the prescribed holding time.  
 
Quantification 
 
All quantification criteria were met except as noted above in the Summary section.    
 
Calibration 
 
The case narratives stated that the instruments used were properly calibrated. 
 



 

Blanks 
 
No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.  
 
Tracer/Carrier Recovery 
 
Tracers or carriers were not required for this method. 
 
Matrix Spike (MS) 
 
The MS recovery met QC acceptance criteria.  
 
Laboratory Replicate 
 
All replicate error ratio acceptance criteria were met. 
 
Laboratory Control Sample (LCS) 
 
All LCS recoveries met QC acceptance criteria,  
 
Detection Limits/Dilutions 
 
The samples were not diluted. All required detection limits were met.  
 
Other QC 
 
A field duplicate was submitted with the ARCOC. There are no “required” review criteria for field 
triplicate analyses comparability; no data will be qualified as a result. 
 
No other specific issues that affect data quality were identified.  
 
Reviewed by:  Linda Thal  Level I    Date: 09/14/2016 



Sample Findings Summary

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

AR/COC: 617201 Page 1 of 1

GL-RAD-A-002

100229-001/MWL TS-2NW Tritium (10028-17-8) BD, FR3

100229-002/MWL TS-2SW Tritium (10028-17-8) BD, FR3

100229-003/MWL TS-2SE Tritium (10028-17-8) BD, FR3

100229-004/MWL TS-2NE Tritium (10028-17-8) BD, FR3

100229-005/MWL TS-2NE Tritium (10028-17-8) BD, FR3

All other analyses met QC acceptance criteria; no further data should be qualified.
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  Revised 7/2015 

Sandia Data Validation Summary Worksheet 
 

ARCOC#: 617201 Site/Project: MWL Surface Soil Monitoring Validation Date: 09/14/16 

SDG #: 403466 Laboratory: GEL Laboratories, LLC Validator: Mary Donivan 

Matrix: Soil # of Samples: 5 CVR present: Yes 

ARCOC(s) present:  Yes Sample Container Integrity:  OK 

Analysis Type: 
  Organic                 Metals          Genchem   Rad 

 

Requested Analyses Not Reported 
Client Sample ID Lab Sample ID Analysis Comments 

None    

    

    

    

    

    

 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID  Analysis Pres. Collection 
Date 

Preparation 
Date 

Analysis 
Date 

Analysis 
<2X HT 

Analysis 
≥2X HT 

None         

         

         

         

         

         
 

Comments:  Collected: 08/08/2016 

 

Validated by:  
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  Revised 7/2015 

Sandia Radiochemistry Worksheet 
 

ARCOC #(s): 617201 SDG #: 403466 Matrix: Soil 

Laboratory Sample IDs: see below 

Method/Batch#s: ASTM D 2216 (% Moisture)/GL-RAD-A-002 (LSC, Tritium Vacuum, Solid) 1589764(prep)/1593387 Samples -001 through -005 

Method/Batch#s:  

Method/Batch#s:  

Method/Batch#s: 
    

Analyte 
(outliers) 

Control 
Freq. 

Control 
Eval. 

Method 
Blank 

5X Blank
or 

5X MDC 

LCS 
%R 

MS 
%R 

MSD 
%R 

MS/ 
MSD 
RER 

Lab 
Rep. 
RER 

    

None              
              
              
              
              
              
              
              
              

  Tracer/Carrier Recovery Outliers 
Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R 

NA         
         
         

         
 

Comments:  HTs OK; Dup and MS on sample -001 
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. 1v1it- SMO se /Jt:? / AR/COC 617201 
Project Name: I MWL SURFACE SOIL MO~ oateAarnple's Shipped: 

cc- ~ SMO Authorizati~ r ; ,,,t; /.::•·~'L--.. D Waste Characterization 

Project/Task Manager: Robert Ziock Cai'ri~rJVl/~yl)ill N~: · • .. SMO Contact Phone: / " ,,,.::;, ,,. .N,,, D RMA 

Project/Task Number: 195122.10.11.08 i..ab~ontact .•.Edl'eKei:it/~769°7385 ' Wendy Palencia/505-844-3132 -/ ,,."'If,,, D Released by COC No. 

Service Order: CF426-16 Lab [)estirlatioo: . G.EL . . .. 
Send Report to SMO: 0 4°Celsius ... . 

Contract Mo.; 1303873 •• Stephanie Montano/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque, NM 87185-0154 t./6gt/~ h 
Depth Date/Time Sample Container Preserv- Collection Sample Parameter & Method Lab 

.. 

Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

100229 001 MWL TS-2NW NIA £l·-f> -/ /;i /// / / f SOIL p 2x1 L None G SA TRITIUM (EPA 906) f>b I 
100229 -002 MWL TS-2SW NIA fJ.·i-16 / i/11 SOIL p 2x1 L None G SA TRITIUM (EPA 906) Ah~ 

100229 -003 MWL TS-2SE NIA PrtJ-/b/11:oJ SOIL p 2x1 L None G SA TRITIUM (EPA 906) l)t) .·~. 

100229 -004 MWL TS-2NE NIA {J-f6-/blto~13~ SOIL p 2x1 L None G SA TRITIUM (EPA 906) tJ(J·c; 

J 100229 -005 MWL TS-2NE NIA ??-B-;i,/to:f~ SOIL p 2x1 L None G DU TRITIUM (EPA 906) /j/j_5·· 
t .. · 

:. 

. 

Last Chain: D Yes Samp!lii Trackin9 SMOUse Special Instructions/QC Requirements: Con.ditions on ·.· 

Validation Req'd: bd Yes . . . ·. EDD 0Yes Receipt 
Background: LJ Yes .. .. \. .. .· Turnaround Time LJ7-Day* LJ 15-Day* b!bo-Day 

Confirmatory: D Yes QC inns.: 
... 

Negotiated TAT D ... 

Sample Name I Signature lnit. Company/Organization/Phone/Cell Sample Disposal I !Return to Client IJI Disposal by Lab 
., 

Team - - - - ~- .. - ,,§/.-P' Return Samples By: IYll\,;IIO'vl. 

~; 

-
l7,.if1F,J.!' T 7),~I J : £4/L/'/-IIJ.1 I f?f(·-o '-#--:P,5 Comments: Members ·- ... 

/ f V r 

{~t .... 
•. 1' "-/ . 

; ... · 

Relinquished by ~,;/ .._, '.'.: £,;: '-:_" ···· - . ~ate €,/g/ /6 Time 7J~c; Relinquished by Org. Date Time 

Reo,;""' by ,.-:,·., ,/. ~·=? o,g. 'I / 0,1, YI SJ ( k' Time // 3" < Received by Org. Date Time 

Relinquished by~ cl'j AH) Org. '1 I '3 j Date s I q . I (, Time ,:,? '+ I/ 5 Relinquished by Org. Date Time 

Received by '-il. v,g./:~ "' Date If- I i?"-t-6 Time o 71..f.<{' Received by Org. Date Time 

*Prior confirmation with SMO re uired for 7 and 15 day TAT q 



Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Surface Soil Monitoring Project/Task No. 195122 / 10.11.08

ARCOC No. 617201 Analytical Lab GEL SDG No. 403466

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03
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Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided X Matrix spike run. Sample replicate run for precision measurement.

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X

2.6 QC batch numbers provided X

2.7 Dilution factors provided and all dilution levels reported N/A

2.8 Data reported in appropriate units and using correct significant
figures

X

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer
recovery (if applicable) reported

X

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03
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Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

c) Matrix spike recovery data reported and met X

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

X

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

N/A

SMO-2012-CVR (11-2013) SMO-05-03
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3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

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), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

SMO-2012-CVR (11-2013) SMO-05-03

4 of 7 ARCOC No. 617201



e) Instrument run logs provided N/A

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) CRI provided N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

X

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

SMO-2012-CVR (11-2013) SMO-05-03
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6.0 Problem Resolution

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Mark L Lyon Date: 09-13-2016 14:16:00

Closed by: Mark L Lyon Date: 09-13-2016 14:16:00

SMO-2012-CVR (11-2013) SMO-05-03
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Memorandum 
 
Date:      November 11, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  Inorganic Data Review and Validation – SNL 

Site: MWL Biota Monitoring 
ARCOC: 617371 
SDG: 406613 
Laboratory: GEL  
Project/Task: 195122.10.11.08 
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 4.   
 
Summary  
 
Three soil samples were prepared and analyzed with approved procedures using methods EPA 6020 (ICP-MS), EPA 
6010B (ICP-AES) and EPA 7471A (CVAA mercury). Data were reported for all required analytes.  Problems were 
identified with the data package that resulted in the qualification of data. 
 
ICP-MS: 

1. The MS %R was >125% for V. All associated sample results were detects and will be qualified J+,MS2.   
 

2. The parent sample concentration for Ba was >4X the spike amount, and the MS %R was outside acceptance 
criteria.  Therefore, the MS %R was not used to evaluate field sample data. All associated sample results 
were detects and will be qualified J,MS1 due to lack of matrix-specific accuracy data. 

 
CVAA: 

1. Hg was detected at < the PQL in the ICB/CCBs. The associated results for all samples were detects ≤5X the 
highest blank value and will be qualified 0.029U,B3 at 5X the highest blank value. 
 

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 prepared and analyzed within the prescribed holding times and properly preserved.  
 



 

Calibration 
 
All initial and continuing calibration met QC acceptance criteria.  
 
Reporting Limit Verification 
 
The CRI and CRA recoveries met QC acceptance criteria.  
 
It should be noted that the CRI and CRA were analyzed at the PQL and not at 2X the PQL for all target 
analytes. 
 
Blanks 
 
No target analytes were detected in the blanks except as noted above in the Summary section.  
 
Matrix Spike(MS)  
 
The MS recoveries met QC acceptance criteria except as noted above in the Summary section. 
 
Laboratory Replicate 
 
The laboratory replicate analyses met all QC acceptance criteria. 
 
Laboratory Control Sample (LCS) 
 
The LCS met all QC acceptance criteria. 
 
Detection Limits/Dilutions 
 
All detection limits were properly reported.  The samples were initially diluted the standard 2X for ICP-
MS analysis. In addition, all samples were diluted 10X for Zn due to over-range analyte concentrations. 
Reporting limits were adjusted accordingly. 
 
ICP Interference Check Sample (ICS A and AB) 
 
Results of the ICS A and AB analyses were not evaluated because the concentrations of Ca, Al, Fe and 
Mg in the samples were < those in the ICS solution. No data will be qualified as a result. 
 
ICP Serial Dilution 
 
The serial dilution met all QC acceptance criteria. 
 
Other QC 
 
A field duplicate pair was submitted with the ARCOC. There are no “required” review criteria for field 
triplicate analyses comparability; no data will be qualified as a result. 
 
No other specific issues that affect data quality were identified. 
 
Reviewed by:  Linda Thal  Level I    Date: 11/14/2016 
 



 

  
 
 
 
 
 
 
 

Memorandum  
 
Date:      October 25, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  Radiochemical Data Review and Validation – SNL 

Site:  MWL Biota Monitoring 
ARCOC: 617371 
SDG: 406613 
Laboratory: GEL 
Project/Task: 195122.10.11.08 

   Analysis: RAD 
 
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 4.  
 
Summary 
 
Three soil samples were prepared and analyzed with approved procedures using method DOE HASL 300, 
4.5.2.3/Ga-01-R (gamma spec, solid – long list).  Problems were identified with the data package that 
resulted in the qualification of data.   
 

1. All sample results which were either < the associated 2-sigma TPU or < the associated MDA will 
be qualified BD,FR3. 
 

2. All sample results that were > the MDA but ≤3X the MDA will be qualified J,FR7. 
 

3. The Th-234 and U-238 results for sample 406613002 were rejected by the laboratory due to the 
peaks not meeting identification criteria and will be qualified R,Z2. 
 

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 properly preserved and prepared and analyzed within the prescribed holding time.  
 
Quantification 
 
All quantification criteria were met except as noted above in the Summary section.    



 

 
Calibration 
 
The case narratives stated that the instruments used were properly calibrated. 
 
Blanks 
 
No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.  
 
Tracer/Carrier Recovery 
 
Tracers or carriers were not required for this method. 
 
Matrix Spike (MS) 
 
MS analysis was not required for this method.  
 
Laboratory Replicate 
 
All replicate error ratio acceptance criteria were met. 
 
Laboratory Control Sample (LCS) 
 
All LCS recoveries met QC acceptance criteria,  
 
Detection Limits/Dilutions 
 
The samples were not diluted. All required detection limits were met.  
 
Other QC 
 
A field duplicate pair was submitted with the ARCOC. There are no “required” review criteria for field 
triplicate analyses comparability; no data will be qualified as a result. 
 
No other specific issues that affect data quality were identified.  
 
Reviewed by:  Linda Thal  Level I    Date: 11/14/2016 
 



Sample Findings Summary

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

AR/COC: 617371 Page 1 of 3

DOE HASL 300, 4.5.2.3/Ga-

100656-002/MWL AHSS-01-
2016

Americium-241 (14596-10-2) BD, FR3

100656-002/MWL AHSS-01-
2016

Beryllium-7 (13966-02-4) BD, FR3

100656-002/MWL AHSS-01-
2016

Bismuth-212 (14913-49-6) J, FR7

100656-002/MWL AHSS-01-
2016

Cobalt-60 (10198-40-0) BD, FR3

100656-002/MWL AHSS-01-
2016

Neptunium-237 (13994-20-2) BD, FR3

100656-002/MWL AHSS-01-
2016

Radium-223 (15623-45-7) BD, FR3

100656-002/MWL AHSS-01-
2016

Radium-224 (13233-32-4) J, FR7

100656-002/MWL AHSS-01-
2016

Sodium-22 (13966-32-0) BD, FR3

100656-002/MWL AHSS-01-
2016

Thorium-227 (15623-47-9) BD, FR3

100656-002/MWL AHSS-01-
2016

Thorium-231 (14932-40-2) BD, FR3

100656-002/MWL AHSS-01-
2016

Thorium-234 (15065-10-8) R, Z2

100656-002/MWL AHSS-01-
2016

Uranium-235 (15117-96-1) BD, FR3

100656-002/MWL AHSS-01-
2016

Uranium-238 (7440-61-1) R, Z2

100657-002/MWL AHSS-02-
2016

Americium-241 (14596-10-2) BD, FR3

100657-002/MWL AHSS-02-
2016

Beryllium-7 (13966-02-4) J, FR7



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

AR/COC: 617371 Page 2 of 3

100657-002/MWL AHSS-02-
2016

Cobalt-60 (10198-40-0) BD, FR3

100657-002/MWL AHSS-02-
2016

Neptunium-237 (13994-20-2) BD, FR3

100657-002/MWL AHSS-02-
2016

Radium-223 (15623-45-7) BD, FR3

100657-002/MWL AHSS-02-
2016

Sodium-22 (13966-32-0) BD, FR3

100657-002/MWL AHSS-02-
2016

Thorium-227 (15623-47-9) BD, FR3

100657-002/MWL AHSS-02-
2016

Thorium-231 (14932-40-2) BD, FR3

100657-002/MWL AHSS-02-
2016

Thorium-234 (15065-10-8) BD, FR3

100657-002/MWL AHSS-02-
2016

Uranium-235 (15117-96-1) BD, FR3

100657-002/MWL AHSS-02-
2016

Uranium-238 (7440-61-1) BD, FR3

100658-002/MWL AHSS-02-
2016

Americium-241 (14596-10-2) BD, FR3

100658-002/MWL AHSS-02-
2016

Beryllium-7 (13966-02-4) J, FR7

100658-002/MWL AHSS-02-
2016

Cobalt-60 (10198-40-0) BD, FR3

100658-002/MWL AHSS-02-
2016

Neptunium-237 (13994-20-2) BD, FR3

100658-002/MWL AHSS-02-
2016

Radium-223 (15623-45-7) BD, FR3

100658-002/MWL AHSS-02-
2016

Sodium-22 (13966-32-0) BD, FR3

100658-002/MWL AHSS-02-
2016

Thorium-227 (15623-47-9) BD, FR3

100658-002/MWL AHSS-02-
2016

Thorium-231 (14932-40-2) BD, FR3

100658-002/MWL AHSS-02-
2016

Uranium-235 (15117-96-1) BD, FR3



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

AR/COC: 617371 Page 3 of 3

SW846 3050B/6020

100656-001/MWL AHSS-01-
2016

Barium (7440-39-3) J, MS1

100656-001/MWL AHSS-01-
2016

Vanadium (7440-62-2) J+, MS2

100657-001/MWL AHSS-02-
2016

Barium (7440-39-3) J, MS1

100657-001/MWL AHSS-02-
2016

Vanadium (7440-62-2) J+, MS2

100658-001/MWL AHSS-02-
2016

Barium (7440-39-3) J, MS1

100658-001/MWL AHSS-02-
2016

Vanadium (7440-62-2) J+, MS2

SW846 7471A

100656-001/MWL AHSS-01-
2016

Mercury (7439-97-6) 0.029U, B3

100657-001/MWL AHSS-02-
2016

Mercury (7439-97-6) 0.029U, B3

100658-001/MWL AHSS-02-
2016

Mercury (7439-97-6) 0.029U, B3

All other analyses met QC acceptance criteria; no further data should be qualified.
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  Revised 7/2015 

Sandia Data Validation Summary Worksheet 
 

ARCOC#: 617371 Site/Project: MWL Biota Monitoring Validation Date: 10/25/16 

SDG #: 406613 Laboratory: GEL Laboratories, LLC Validator: Mary Donivan 

Matrix: Soil # of Samples: 6 CVR present: Yes 

ARCOC(s) present:  Yes Sample Container Integrity:  OK 

Analysis Type: 
  Organic                 Metals          Genchem   Rad 

 

Requested Analyses Not Reported 
Client Sample ID Lab Sample ID Analysis Comments 

None    

    

    

    

    

    

 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID  Analysis Pres. Collection 
Date 

Preparation 
Date 

Analysis 
Date 

Analysis 
<2X HT 

Analysis 
≥2X HT 

None         

         

         

         

         

         
 

Comments:  Collected: 09/21/2016 

 

Validated by:  
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   Revised 7/2015 

Sandia Inorganic Metals Worksheet 
 

ARCOC #(s): 617371 SDG #(s): 406613 Matrix: Soil 

Laboratory Sample IDs: 406613001, -003, -005 

Method/Batch #s: 3050B/6010B 1601741/1601742 3050B/6020 1601750/1601752 7471A 1606711(prep)/1606715   

ICPMS Mass Cal:    Pass   Fail   NA ICPMS Resolution:    Pass   Fail               NA   

Analyte 
(outliers) 

Calibration 
 MB 

mg/kg 
 

5X   
Blank 
 (5X 

MDL) 
mg/kg 

LCS 
%R 

MS 
%R 

Lab 
Rep 
RPD 

Serial Dil. 
%D 

ICS AB 
%R 

ICS A  
±MDL 
ug/L 
(x50) 

 

CRI/CRA 
%R     

Int. 

mg/L 
R2 ICV CCV 

ICB 

ug/L 

CCB 

ug/L 

ICP-MS                    
Ba NA       NA  384*   NA NA      
V NA       NA  138   NA NA      
                    
                    

CVAA                    
Hg     0.097J 0.095J  0.029    NA NA NA      

                    
                    
                    
                    
                    
                    
                    
                    
                    

 

 

IS Outliers 60-125% IS Outliers 80-120% 

Sample ID %Recovery %Recovery %Recovery CCV/CCB ID %Recovery %Recovery %Recovery 

None    None    
 

 

Comments:  HTs OK; Matrix QC performed on sample -001; * MS parent sample concentration >4X spike concentration 
The Se MS recovery was incorrectly calculated using a parent sample value that was < the MDL, %R was acceptable when calculated correctly 
Al, Ca, Fe and Mg < ICSA conc. in all samples 
Dilutions: The samples were initially diluted the standard 2X for ICP-MS analysis and all sample were additionally diluted 10X for Zn 
Calibration blank outliers normalized to mg/kg using 0.5g 
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  Revised 7/2015 

Sandia Radiochemistry Worksheet 
 

ARCOC #(s): 617371 SDG #: 406613 Matrix: Soil 

Laboratory Sample IDs: see below 

Method/Batch#s: DOE HASL 300, 4.5.2.3/Ga-01-R (Gamma spec) 1601691 (prep)/1601935 Samples 406613002, -004 and -006 

Method/Batch#s:  

Method/Batch#s:  

Method/Batch#s: 
    

Analyte 
(outliers) 

Control 
Freq. 

Control 
Eval. 

Method 
Blank 

5X Blank
or 

5X MDC 

LCS 
%R 

MS 
%R 

MSD 
%R 

MS/ 
MSD 
RER 

Lab 
Rep. 
RER 

    

None              
              
              
              
              
              
              
              
              

  Tracer/Carrier Recovery Outliers 
Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R 

NA         
         

 

Comments:  HTs OK; Dup on sample -002 
Data rejected by the lab due to peaks not meeting identification criteria: -002 (Th-234 and U-238) 
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab 

Batch No. 

Project Name: 

Project/Task Manager: 

Project/Task Number: 

Service Order: 

Tech Area: 

Building: 

Sample No. Fraction 

Room: Operational Site: 
--·-·~-----------------~--~---·-~ 

Depftf 
Sample Location Detail (ft} 

---·-oaiemme -·-- S-ampTe -·---container·--- l'reserv- Colfectl 
Collected Matrix Type Volume ative Method 

AOP 95-16 

Page 1 of 1 

AR/COC 617371 

Albuquerque, NM 87185-0154 

ampflr Parameter&-Ntettmtt---

Type Requested 

001 MWL AHSS-01-2016 NA 9/21/16 SOIL p G SA 
METALS, RCRA (SW846-6020/7470): Cu, 

250 ml None Ni, V, Zn, Co, Be f 1--..:..10.;;..:0;..;;6..:..56.;__-i-:..;;..;;_-+.;...;_;;.;;;;..;.,;;..;.::...:.....:..;;_..;;_;_;:_._ ___ -l-~-+_;;_;;:..:.;..;..:_._..;::...:...:::,="'-.f--.::~:..+-_..;_--4_..:;;..::...:.....;.;;._+-,;..;.;;.;.;.~-;..:_.-+___;;;,_;_-F;.,..;..,..::;.:.:.:..~::::::_------+~=-~ 

100656 002 MWL AHSS-01-2016 NA 9/21/16 SOIL p 250 ml None G SA GAMMA SPEC (EPA 901)* 

001 MWL AHSS-02-2016 NA 9/21/16 SOIL p G SA 
METALS, RCRA (SW846-6020/7470): Cu, 

250 ml None Ni, V, Zn, Co, Be 100657 

100657 002 MWL AHSS-02-2016 NA 9/21/16 SOIL p 250 ml None G SA GAMMA SPEC (EPA 901)* 

X 100658 001 MWL AHSS-02-2016 NA 9/21/16 SOIL p G DU 
METALS, RCRA (SW846-6020/7470): Cu, 

250 ml None Ni, V, Zn, Co, Be 

')I; 100658 002 MWL AHSS-02-2016 NA 9/21/16 SOIL p 250 ml None G DU GAMMA SPEC (EPA 901)* 

Special Instructions/QC Requirements: 

EDD rzlYes 

Turnaround Time 15-Day* ./ 30-Day 

Confirmato Negotiated TAT 

Sample Name Sample Disposal Return to Client ./ Disposal by Lab 

Team Robert Ziock Return Samples By: 

Members i.;:..::;;.;.;.;:.:.:.;;..;..;.:.;.;.::__--:.:;µ...:;;::;=;=...;.u.. 

Relinquished by Org. Date Time 

Received by Received by Org. Date Time 

Relinquished b Relinquished by Org. Date Time 

Received by Org. Date Time 



Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Biota Monitoring Project/Task No. 195122 / 10.11.08

ARCOC No. 617371 Analytical Lab GEL SDG No. 406613

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 6173711 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided X

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc 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 (if applicable) reported

X

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 617371



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

c) Matrix spike recovery data reported and met X 100656-001 MS, EPA 6020

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

X

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

N/A

SMO-2012-CVR (11-2013) SMO-05-03
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3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

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), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

SMO-2012-CVR (11-2013) SMO-05-03
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e) Instrument run logs provided N/A

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) CRI provided N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 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

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

X

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

SMO-2012-CVR (11-2013) SMO-05-03
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6.0 Problem Resolution

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

Sample/Fraction
No.

Analysis Problems/Comments/Resolutions

100656-001 MS EPA 6020, Selenium, Vanadium Recoveries for Selenium (73.2%) and Vanadium (138%) are outside
acceptance criteria (75%-125%). Post-digestion spikes were performed
and recovered within the acceptance range. Sample non-homogeneity
and/or matrix interference are possible causes.

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Mark L Lyon Date: 10-25-2016 08:24:00

Closed by: Mark L Lyon Date: 10-25-2016 08:24:00

SMO-2012-CVR (11-2013) SMO-05-03
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Soil-Vapor Monitoring Forms and Reports 
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Data Validation Reports 
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FIELD SAMPLING FORMS 

MIXED WASTE LANDFILL  

LONG-TERM MONITORING AND MAINTENANCE  

SOIL-VAPOR MONITORING 

 

Form Title Corresponding Procedure 

Tailgate Safety Briefing PLA 05-09 

SUMMA® Canister Log FOP 08-22 

Soil Vapor Sampling Form FOP 08-22 

Analysis Request and Chain of Custody* LOP 94-03 

 

*Completed AR/COC forms are provided in the Data Validation Section of this Annex. 
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APRIL 2016 SOIL‐VAPOR MONITORING 

 

 

 



LTS GW-2012-006 (2-2015) PLA-05-09 

TAILGATE SAFETY MEETING FORM 

Dept: 4141 Well Location: _M_W_L _________ Date: 04/27/16 Time: 0750 

Activities: Soil Vapor Monitoring and Sampling 

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

Weather Conditions: 
Temp: ~ °F Wind Speed: Ji)_ MPH Humidity: J...!}__ % 

Chemicals Used: NA -------------------------------0th er: Be aware of possible UXO 

Safe y Topics Presented 
[2] Be aware of slips, trips, and falls. Keep worl 0 Be aware of environmental conditions 

area clean and use a stepping stool when (heat I cold stress). Dress accordingly. Wear 
necessary. sunscreen if necessary. Stay hydrated. 

0 Wear safety boots. IZI Be aware of electrical hazards 

IZI Use safe I ifting practices. Wear leather [I} Be aware of pressure hazards. 
gloves if necessary. 

D Be aware of pinch points on pump cable reel 0 No eating or drinking at sampling counter. 
and hydraulic tailgate lift. 

D Be aware of chemical hazards. IZI Be aware of biohazards (snakes, spiders, etc.) 

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

D Wear chemical safety goggles. O Avoid spilling purge / decon water. 

Hospital/Clinic: Sandia Medical Clinic Phone: 844-0911 /91 1 

Printed Name ---! I It-
Printed Name 

Printed Name 

IMPORT ANT NOTJCE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN). 4100 Controlled Documents 
home page. 





Field Operating Procedure 
Soil Vapor Sampling 
June_2011 

Location Date 
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Field Operating Procedure 
Soil Vapor Sampling 
June_2011 

Location Date 

/tfll,L•jll()l -ril, '(/),'J/tt, 

,._,...~.1vi1J - Ill,' 

l 
~v 

""-L-'iv /12..: . .., (,', .v 

Time 

I) 't,/ 9 

uG'3 '1 

L>g 1f 

Soil Vapor Sampling Log 

Canister PID 
Starting 

# (ppm) Vacuum 
(in. H!!) 

1 l.J O 0/0 /) 2- "I" -,J;:'1 

I\(~ 0' , 11 fe-, 

I I 

J ',J J 
]'(b(I 011, ./1 { r;.. ~ "). '1 

Ending 
Vacuum 
(in. H!!) 

-<,r 

td I\ 

I 
4 

- 'b 

_ FOP 08-22 
Revision 2 

_ Page 47 of 51 

Location 
Comments 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is 
located on the Sandia Restricted Network (SRN), department home page 



Field Operating Procedure 
Soil Vapor Sampling 
June_201 l 
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Field Operating Procedure 
Soil Vapor Sampling 
June_2011 
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Field Operating Procedure 
Soil Vapor Sampling 
June 2011 
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Sample Summary Sheet for April 2016 MWL Soil Vapor Monitoring

Well ID Sample Date Sample ID / Port
SUMMA 
Number ARCOC

Sample 
Number Sample Type

Associated Field Blank 
(ARCOC #/Sample #) Comments

MWL-SV01-42.5 8430 099464 Environmental 616973 /099463
MWL-SV-FB1 34001460 099463 Field QC n/a Ultra Pure N2
MWL-SV02-41.5 34000713 099466 Environmental 616974 / 099465
MWL-SV-FB2 34001082 099465 Field QC n/a Ultra Pure N2
MWL-SV03-50 34001555 099468 Environmental
MWL-SV03-100 34000563 099469 Environmental
MWL-SV03-200 8337 099470 Environmental
MWL-SV03-300 34001357 099471 Environmental
MWL-SV03-400 34001487 099472 Environmental
MWL-SV-FB3 34000248 099467 Field QC n/a Ultra Pure N2
MWL-SV04-50 34000020 099474 Environmental
MWL-SV04-100 34001799 099475 Environmental
MWL-SV04-200 34000291 099476 Environmental
MWL-SV04-200 34002027 099477 Duplicate collected with manifold
MWL-SV04-300 8457 099478 Environmental
MWL-SV04-400 34001284 099479 Environmental
MWL-SV04-400 34000779 099480 Duplicate collected with manifold
MWL-SV-FB4 34001200 099473 Field QC n/a Ultra Pure N2
MWL-SV05-50 34000491 099482 Environmental
MWL-SV05-100 34000095 099483 Environmental
MWL-SV05-200 34001275 099484 Environmental
MWL-SV05-300 34000205 099485 Environmental
MWL-SV05-400 34000425 099486 Environmental
MWL-SV-FB5 34001519 099481 Field QC n/a Ultra Pure N2

Mixed Waste Landfill Soil Vapor Monitoring: Project Task Number 146422.10.11.08 / Service Order Number CF 01-16

MWL-SV01 616973

27-Apr-16 616974MWL-SV02

616976

616977 / 099481
MWL-SV05

27-Apr-16

61697727-Apr-16

616975 / 099467
MWL-SV03 27-Apr-16 616975

MWL-SV04 27-Apr-16
616976 / 099473



 

 

 

 

DATA VALIDATION REPORTS FOR ENVIRONMENTAL SAMPLES 

SOIL-VAPOR MONITORING 

APRIL 2016 



 

 

 

 

AR/COC NUMBER 616973, 616974, 616975, 616976, 616977 



A 8 1i1iDCl°"TC8, I NC 

PO Box 21981 
Albuquerque. NM 87154 

1-888-6 78-544 7 

Memorandum 

Date: May 23, 2016 

File To: 

From: Mary Donivan 

Subject: GC/MS Organic Data Review and Validation - SNL 
Site: MWL SVM 
AR/COC: 616973, 616974, 616975, 616976 and 616977 
SDG: 616973 
Laboratory: TcstAmerica Laboratories, Inc. - West Sacramento 
Project/Task: l 95122.10.11.08 
Analysis: VOes by method T0-15 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data arc evaluated using SNL/NM SMO AOP 00-03 Rev 4. 

Summary 

Twenty-four samples were prepared and analyzed with accepted procedures using method EPA T0-15 
(Determination of voes in Air collected in specially prepared canisters and analyzed by GC/MS). All 
compounds were successfully analyzed. Problems were identified with the data package that resulted in 
the qualification of dala. 

1. Methylene chloride was detected at concentrations< the PQL in the method blanks associated 
with all samples. The associated results for sample 320-18657-1, -3, -11, -12, -13, -16, -17, -18 
and -19 were detects < the PQL and< I OX the MB value and will be qualified U,B at the PQL. 
Samples-.'.:{\ -23 and -24 were detects> the PQL but :-S:IOX the MB concentration and will he 
qualified U,B, at the reported concentration. 

2. Carhon disulfide was detected at < the PQ[, in FUS, sam pie -19, associated with samples -20 
through -24. The associated result for sample -24 was a detect <5X the FB value and will be 
qualified 2.2U,B2 at the PQL. 

www.aqainc.ne1 

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

Holding Times 

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

Instrument Tune 



All instrument tune requirements were met. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as noted above in the Summary section and as follows. 

Methylene chloride was detected at < the PQL in the MBs associated with all samples. The remaining 
associated sample results were either detects> I OX the applicable MB result or non-detects and will not 
be qualified. 

Methylene chloride was detected at< the PQL in the FBI, sample -1, associated with sample -2; FB2, 
sample -3, associated with sample -4; FB4, sample -11, associated with samples -12 through -18; and 
FBS, sample -19, associated with sample -20 though -24. The FB sample results were qualified non-detect 
due to MB contamination and will not be applied to the associated field sample results. 

Acetone and toluene were detected at< the PQLs in FB2, sample -3 , associated with sample -4. The 
associated sample results were non-detect and will not be qualified. 

Carbon disulfide was detected at < the PQL in FBS, sample -19, associated with samples -20 through -24. 
The remaining associated sample results were non-detect and will not be qualified. 

Surrogates 

All surrogate acceptance criteria were met. 

Internal Standards 

All internal standards met QC acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

An MS/MSD was not performed. 

Laboratory Control Sample (LCS}/Laboratory Control Sample Duplicate (LCSD) 

The LCS/LCSD met all QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported and correctly adjusted for dilutions. The samples were not diluted 
except as follows. 

Sample -2 was diluted 17.68X, sample -4 was diluted I I .44X, sample -6 was diluted 7.34X, sample -7 was 
diluted I I .28X, sample -8 was diluted I I .33X, sample -9 was diluted I 3.2X, sample -IO was diluted 18.6X, 
sample -12 was diluted 2.9X, sample-13 was diluted 5.89X, sample -14 was diluted 8.21X, sample-IS was 
diluted 8. 79X, sample -16 was diluted 4.44X, sample -17 was diluted 5.89X, sample -18 was diluted 4.7 1 X, 



sample -20 was diluted 2.26X, sample -21 was diluted 4.SX, sample -22 was diluted 5.57X, sample -23 was 
diluted 3.75X and sample -24 was diluted 2.81X for all target analytes. 

Tentatively Identified Compounds (TICs) 

TIC reports were not required. 

Other QC 

Mass spectra were verified during data validation and met QC acceptance criteria. 

FBs were submitted with each ARCOC. Two field duplicate pairs were submitted with ARCOC 616976. 
There are no "required" review criteria for field duplicate analyses comparability; no data will be 
qualified as a result. 

No other specific issues that affect data quality were identified. 

Reviewed by: Linda Thal Levell Date: 05/26/2016 



Sample Findings Summary 

AR/COC: 616973,616974,616975,616976,616977 

Analytical Method 

TOlS 

Sample ID 

099463-001/MWL-SV-FBl 

099465-001/MWL-SV-FB2 

099473-001/MWL-SV-FB4 

099474-001/MWL-SV04-50 

099475-001/MWL-SV04-100 

099478-001/MWL-SV04-300 

0994 79-001/MWL-SV04-400 

099480-001/MWL-SV04-400 

099481-001/MWL-SV-FB5 

099482-001/MWL-SV05-50 

099485-001/MWL-SV05-300 

099486-001/MWL-SV05-400 

099486-001/MWL-SV05-400 

Analyte Name (CAS#) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

METHYLENE CHLORIDE (75-09-2) 

CARBON DISULFIDE (75-15-0) 

METHYLENE CHLORIDE (75-09-2) 

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

Page 1 of 1 

Qualifier, RC 

0.4U, B 

0.4U,B 

0.4U, B 

l.2U, B 

2.4U, B 

l.8U, B 

2.4U, B 

1.9U, B 

0.4U, B 

0.96U, B 

l.7U, B 

2.2U, 82 

1.4U-, B 
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  Revised 7/2015 

Sandia Data Validation Summary Worksheet 
 

ARCOC#: 616973, 616974, 616975, 616976 
and 616977 Site/Project: MWL SVM Validation Date: 05/23/16 

SDG #: 616973 Laboratory: TestAmerica – West Sacramento Validator: Mary Donivan 

Matrix: Air # of Samples: 24 CVR present: Yes 

ARCOC(s) present:  Yes Sample Container Integrity:  OK 

Analysis Type: 
  Organic                 Metals          Genchem   Rad 

 

Requested Analyses Not Reported 
Client Sample ID Lab Sample ID Analysis Comments 

None    

    

    

    

    

    

 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID  Analysis Pres. Collection 
Date 

Preparation 
Date 

Analysis 
Date 

Analysis 
<2X HT 

Analysis 
≥2X HT 

None         

         

         

         

         

         
 

Comments:  Collected: 04/27/16 
“Received By” signature from laboratory is missing on all COCs 

Validated by:  
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  Revised 7/2015 

Sandia Organic Worksheet (GC/MS VOC) 
 
ARCOC #: 616973, 616974, 616975, 616976 and 616977 SDG: 616973 Matrix: Air 

Laboratory Sample IDs: 320-18657-1 through -24 

Method/Batch #s: TO-15/1095141 (samples 1-15); 1095172 (samples 16-24)  Tuning (pass/fail):pass TICs Required? (yes/no):no 
  

Analyte 
(outliers) 

Calibration 

MB 
5X 

 (10X) 
 MB 

LCS 
%R 

LCSD
%R 

LCS/ 
LCSD
RPD 

FB1A 

-1 
FB2B 

-3 
FB4C 

-11 
FB5D 

-19 
FB3E 

-5 Int. 
RF/ 

Slope 
 

RSD/r2 

 

(ICV)/CCV
%D 

 

methylene chloride NA    0.159J1 

0.232J2 
(1.59) 
(2.32)    0.16J 0.17J 0.14J 0.24J  

acetone NA     NA     0.41J    
toluene NA     NA     0.14J    
carbon disulfide NA     NA       0.18J  
               
               
               
               
               
               
               
  Surrogate Recovery Outliers   

Sample ID 1,2-DCA-d4 
%R 

Toluene-d8 
%R BFB %R  Sample ID 1,2-DCA-d4 

%R Toluene-d8 %R BFB %R   

None          
          

IS Outliers   
 CBM DFB CBZ        

Sample ID Area RT Area RT Area RT       

None             
             

 

Comments:  HTs OK. ICAL ATMS2 04/24/161.  ICAL ATMS9 03/12/162. 
Mass spectra validated. MDLs and RLS reported. Canister Certifications were provided in the data package. 
A associated with sample -2 , B associated with sample -4, C associated with samples -12 through -18,  D associated with samples -20 through -24, E associated with samples -6 
through -10 
 
  



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. .# 0 SMO U,$e J - I ,,c;, 4 AR/COC 616973 
Project Name: MWLGWM/SVM Date Samples Shipped: 'IJZ-!51/t.d SMO Authorizati-_.... -'7" A, c.,;. -r - - 0 Waste Characterization 

ProjecVTask Manager: Timmie Jackson Carrier/Waybill No. .,}..4f1c,ct..L SMO Contact Phone: - V D RMA 
Project/Task Number: 195122.10.11 .08 Lab Contact: Beth Riley/ Wendy Palencia/505-844-3132 0 Released by COC No. 

Service Order: CF01-16 Lab Deslinatoo· TAL-WS Send Report to SMO: 0 4° Celsius 
Contract No.: 1636780 Stephanie Montai'lo/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable). 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque. NM 87185-0154 

Depth Date!Time Sample Container Preserv- Collectio~ Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

099463 001 MWL-SV-FB1 4/27/16 08:12 UPN s 6L None G FB voe (T0-15) 

099464 001 MWL-SV01-42.5 4/27/16 08:25 SG s 6L None G SA voe (T0-15) 

Last Chain: l . Yes Sample Tracking /.na SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: l0 Yes Date Entered: 4 1/ lG, EDD l.:'.'_/ Yes Receipt 

Background: I ' Yes Entered by: ~ Turnaround Time I 17-Day• I i 15-Day· • J 30-Day 

Confirmatory: r· ; Yes QC inits.: VA-L. Negotiated TAT I.] 
Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Disposal I I Return to Client :-./ i Disposal by Lab 

Team Return Samples By: 

Members Timmie Jackson -r-~ 1--h)- ~~ SNU04131 /505-284-2547/505-263-6639 Comments: New pit number= 195122.10.11 .08. Elevation and ambient 

William Gibson r,.,; ~- f ,/~; IY:; ff,.lir 11.t '1) SNU04141 /505-239· 7367 /505-239· 7367 pressure information on attached forms. 

Robert Lynch Lf,/(,,4~,K ... ,.,,~ z. v SNU04141/505-844-4013/505-250-7090 

Alfred.s~ ntillanes ~71.J -.J'L • .J ~ - : .• ..1-04141/505-284-6870/505-228-0710 Lab Use - ---
Relinquished by /./...~ "< . • "".t l"L" _ Org.Y/-<,' ., Date .YLI ~//,t' Time /.f.,t'.l Relinquished by Org. Date Time 

Received by ~ .J ,U. J ~ - a...w? Org. '1/ 3 / Date 41 /~'J./JI.. Time J "iJ c.~,n Received by Org. Date Time 

Relinquished by 7: ~ , AT,/.& Cn,,U.F,Org. ~I "?I Date .,I,? ~'J i l, Time oe,40 Relinquished by Org. Date Time 

Received by / ' - - Org. Date 1 
, 

Time • Received by Org. Date Time 

·Prior confirmation with SMO required for 7 and 15 day TAT 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Batch No. //It SMO u,e r /LJ 4 AR/COC 616974 

Internal Lab Page 1 of 1 

Project Name: MWLGWMfSVM Date Samples Shipped: 4Jz<;;l1t, SMO Authorization:__,........--.R" A Z .e:i - n Waste Characterization 
Project/Task Manager: Timmie Jackson Carrier/Waybill No. ~4'iG<C1 _)' ' SMO Contact Phone: - D RMA 
Project/Task Number: 195122.10.11.08 Lab Contact· Beth Riley/ Wendy Palencia/505-844-3132 D Released by COC No. 

Service Order: CF01-16 Lab Destination: TAL-WS Send Report to SMO: l -, 4° Celsius 
Contract No.: 1636780 Stephanie Montaiio/505.284.2553 8111 to: Sandia National Laboratories (Acoounts Payable). 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque. NM 87185-0154 

Depth DatefTime Sample Container Preserv- Collectior Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

099465 001 MWL-SV-FB2 4/27/16 08:14 UPN s 6L None G FB voe (T0-15) 

099466 001 MWL-SV02-41.5 4/27/16 08:36 SG s 6L None G SA voe (T0-15) 

Last Chain: n Yes Sample Trackin~ /. / SMC Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: ~ Yes Date Entered: 'fi.C\ / (',., EDD ~ Yes Receipt 

Background: I j Yes Entered by:~ 
I 

Turnaround Time I 17-Day• I ; 15-Day• J 30-Day 

Confirmatory: I'"• Yes QCinits.: KA-t.,.. Negotiated TAT II I.·' 
Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Disposal 0 Return to Client ._J 1 Disposal by Lab 

Team Return Samples By: 

Members Timmie Jackson 7-.-.:. 'f.-fr'J- 7, ' SNU04131/50/-284-2547 /505-263-6639 Comments: New pit number= 195122.10.11 .08. Elevation and ambient 

William Gibson , /,//~//,, ,. -:lb~ ~ (r7, SNU04141 /505-239-7367/505-239-7367 pressure information on attached forms. 

Robert Lynch 7- /T .,I L_, 'I!. ~ SNU04141/505-844-4013/505-250-7090 , 
Alfrojl Santillanes //.,.~ -,;- ~, - :: .UCJ4141/~05-284-6870/505-228-0710 Lab Use 

Relinquished by ~ 'P.Jl'G.L,). :N?'ll Org. 9/~/ Date -¥ /j,?'b~ Time/,l~/., Relinquished by Org Date Time 

Received by :;;.,:::: j,: ~~ 8. .g; CAD1Jrg. '((~I Date 'I' ..77/ / /,, Time , --,J r,;-n Received by Org. Date Time 

Relinquished by ~ -~ A. ,£ ..r;,.__ - CuJ,'Org. 'ii ·JI Date""// l.-s///, Time oq·~<_. Relinquished by Org. Date Time 

Received by ~ ~ < Org. 
. 

Date 
, . 

Time Received by Org. Date Time 

•Prior confirmation with SMO required for 7 and 15 day TAT 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. /V'l,A- SMC l)se I /L? // AR/COC 616975 
Project Name: MWLGWM/SVM Date Samples Shipped: '1/ 7-.:l I J/4 SMO Authorizatio · .....-::::. ) ./v 7_,r. 0 Waste Characterization 

Project/Task Manager: Timmie Jackson Carrier/Waybill No. I ::...~~,Ae. .:i. SMO Contact Phone: 
, 

'7~ D RMA 
Project/Task Number: 195122.10.11.08 Lab Contact' Beth Riley/ Wendy Palencia/505-844-3132 0 Released by COC No. 

Service Order: CF01-16 Lab Destination: TAL-WS Send Report to SMO: C 4°ce1sius 
Contract No.: 1636780 Stephanie Montano/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque. NM 87185-0154 

Depth Date/Time Sample Container Preserv- Collection Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

099467 001 MWL-SV-FB3 4/27/16 08:52 UPN s 6L None G FB voe (T0-15) 

099468 001 MWL-SV03-50 4/27/16 09:07 SG s 6L None G SA voe (T0-15) 

099469 001 MWL-SV03-100 4/27/16 09:10 SG s 6L None G SA voe (T0-15) 

099470 001 MWL-SV03-200 4/27/16 09:13 SG s 6L None G SA voe (T0-15) 

099471 001 MWL-SV03-300 4/27/16 09:19 SG s 6L None G SA voe (T0-15) 

099472 001 MWL-SV03-400 4/27/16 09:45 SG s 6L None G SA voe (T0-15) 

Last Chain: C Yes Sample Tracking } ,\ SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: ~ Yes Date Entered: ·'-'\ 'd0\ \D-i EDD G'.:] Yes Receipt 

Background: L Yes Entered by: ~ Turnaround Time L 17-Day• I 1 15-Day* J 30-Day 

Confirmatory: [ ~ Yes QC inits.: 1(,4-1_ Negotiated TAT Ll 
Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Disposal [ ] Return to Client _-!_] Disposal by Lab 

Team - Return Samples By: 

Members Timmie Jackson -1~ .... --·~ " ~_.{/y •//. SNU04131/505-284-2547 /505-263-6639 Comments: New pit number= 195122.10.11 .08. Elevation and ambient 

William Gibson 'r7,,/ju, ,L ,. /./y 'ZtJ! ~ SNU04141/505-239-7367 /505-239-7367 pressure information on attached forms. 

Robert Lynch 7,. J ""--' ..... -J ~ i.,,,L • .JJ. '~ SNU04141/505-844-4013/505-250-7090 

AlfrO'J Santillanes ,/] If _,_ -r-1.,q ·~ " , .,m.J~ 141/505-284-6870/505-228-0710 Lab Use ·-Relinquished by U.//~<:' . ..t. '~.7 Org.UJ~/ Date ,v /~'!JI' /,.~ime/~ <...-) Relinquished by Org. Date Time 

Received by '&t:ifhh ~A<~ ~ rg.~1Ji Date/{/ 22~ 'i.- Time , ~ -,-n Received by Org. Date Time 

Relinquished b:;.._:""""' .,. r L 7 ~J u~,(,f.>Org. /,(/ 1 I Date W /*7'~ Ill., Time uq zr, Relinquished by Org. Date Time 

Received by r ~ ' Org. Date I I Time Received by Org. Date Time 

"Prior confirmation with SMO required for 7 and 15 day TAT 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. tiiLA SMOUse / ~ /J AR/COC 616976 
Project Name: MWLGWM / SVM Date S.rnples Shipped: "1 I'£.~ JI~ SMO Authorizatio: · _.-, ~_,/{J ~ ~ _ D Waste Characterization 

Project/Task Manager: Timmie Jackson earner/Waybill No d°'~'J~;)._ I SMO Contact Phone: 
, 

~ D RMA 
Project/Task Numbel': 195122.10.11 .08 Lab Contact Beth Riley/ Wendy Palencia/505-844-3132 D Released by COC No. 

Service Order: CF01 -16 Lab Deslin$1ion: TAL-WS Send Report to SMO: D 4°ce1sius 
Contract No.: 1636780 Stephanie Montallo/505.284.2553 s i11 to: Sandia National Laboratories (Accounts Payable). 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque NM 87185-0154 

Depth Date/Time Sample Container Preserv- Collection Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

099473 001 MWL-SV-FB4 4/27/16 10:14 UPN s 6L None G FB voe (T0-15) 

099474 001 MWL-SV04-50 4/27/16 10:24 SG s 6 L None G SA voe (T0-15) 

.,; 
voe (T0-15) 099475 001 MWL-SV04-100 4/27/16 10:28 SG s 6L None G SA 

099476 001 MWL-SV04-200 4/27/16 10:37 SG s 6 L None G SA voe (T0-15) 

099477 001 MWL-SV04-200 4/27/16 10:37 SG s 6L None G DU voe (T0-15) 

099478 001 MWL-SV04-300 4/27/16 10:42 SG s 6 L None G SA voe (T0-15) 

099479 001 MWL-SV04-400 4/27/16 10:54 SG s 6L None G SA voe (T0-15) 

099480 001 MWL-SV04-400 4/27/16 10:54 SG s 6 L None G DU voe (T0-15) 

Last Chain: D Yes Sample Tracking / I SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: " Yes Date Entered: \..\ ciC\ I\ l't? EDD 0Yes Receipt 

Background: Yes Entered by: ~ Turnaround Time l 17-Day* l I 15-Day• be 30-Day 

Confirmator v: Yes QC inits.: 1(A1_ Negotiated TAT D 
Sample Name Siqnature lnit. Company/Organization/Phone/Cell Sample Disposal l IReturn to Client '"' Disposal by Lab 

Team . Return Samples By: 

Members Timmie Jackson f-=--:., f ..efr~- ( 7. SNL/04131/505-284-2547 /505-263-6639 Comments: New pit number = 195122.10.11.08. Elevation and ambient 

W illiam Gibson °/. I. j /. '.. .~ 7\,;tJ; .,4/J. l~Wi SNL/04141/505-239-7367/505-239-7367 pressure information on attached forms. 

Robert Lynch f.; ,,,~ &Al.,,,.,_ vc SNL/04141/505-844-4013/505-250-7090 

Alfred-saptillanes tJ.~,,C-i'"h 
~~ - , ,/UC)§ 141/505-284-6870/505-228-0710 lab Use 

Rellnquished by // b:'./, ~ .7. ~ Org.""/L, / Date .;,-_,/:1.~ /5-_,. Time /..? .5,e.; Relinquished by Org. Date Time 

Received by ,.,,,.....- ,,._ ~ ,b . ..,_ ~.: .a..· r.rg ~i ~ J Dali¥° Z,1/J l. Time , "lj{"'O Received by Org. Date Time 

Relinquished bv ~ / .;/ .R . t:,:--.,,t,Y Org. t ·(J ; I Date J./ / z "; IT t.,. Time y·_j.j'~() Relinquished by Org. Date Time 

Received by - Y ., r - Org. Date 
( 

Time Received by Org. Date Time 

·Prior confirmation with SMO required for 7 and 15 day TAT 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. /2//tA- SMOPse 1 ./ _., / AR/COC 616977 
Project Name: MWLGWM / SVM Date Samples Shipped: "I I Z.. 'ii I( t'/ SMO Authorizati.::;: / -'A 7 ,,.,. - 0 Waste Characterization 
Projecl/Task Manager: Timmie Jackson Carrier/Waybill No. !l.47~ct.;,l... SMO Contact Phone: 7 '-' - 0 RMA 
Projecl/Task Number: 195122.10.11 08 Lab Contact Beth Rilev/ Wendy Palencia/505-844-31 32 0 Released by COC No. 
Service Order: CF01-16 Lab Destination. TAL-WS Send Report to SMO: D 4° Celsius 

Contract No.: 1636780 Stephanie MontafloJ505.284.2553 3111 to: Sandia National Laboratories (Accounts Payable) 

Tech Area: P O Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque. NM 87185-0154 

Depth DatefTime Sample Container Preserv- Collection Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

099481 001 MWL-SV-F85 4/27/16 11 :17 UPN s 6 L None G FB voe (T0-15) 

099482 001 MWL-SV05-50 4/27/16 11 :22 SG s 6L None G SA voe (T0-15) 

099483 001 MWL-SV05-100 4/27/16 11:25 SG s 6 L None G SA voe (T0-15) 

099484 001 MWL-SV05-200 4/27/16 11:29 SG s 6L None G SA voe (T0-15) 

099485 001 MWL-SV05-300 4/27/16 11:33 SG s 6 L None G SA voe (T0-15) 

099486 001 MWL-SV05-400 4/27/16 11 :39 SG s 6 L None G SA voe <T0-15) 

Last Chain: ,1j Yes Sample Tracking ~C SMOUse Special Instructions/QC Requirements: Conditions on 

Validation Req'd: ~I Yes Date Entered: u,/ 8'°'- n EDD 0 Yes Receipt 

Background: I Yes EnteNdl)y: ~ Turnaround Time I 17-Day* I I 15-Day* be 30-Day 

Confirmator ,: I Yes QC inits.: J,(ft Negotiated TAT D 
Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Disposal I !Return to Client '"' Disposal by Lab 

Team Return Samples By: 

Members Timmie Jackson ---c~ (-'ls- -,'7. SNU04131/505-284-2547/505-263-6639 Comments New pit number= 195122 10.11.08. Elevation and ambient 

William Gibson rz. ·1//L-. IL..X,"/__// '{/Jfy/J SNU04141 /505-239-7367/505-239-7367 pressure information on attached forms. 

Robert Lynch 2 ~L,,i/ "_, u__:. SNU04141/505-844-4013/505-250-7090 

Alfr~ Santillanes ,. A-,Af~ ~_/; ~- : ~NUQ4141/505-284-6870/505-228-0710 Lab Use 
Relinquished by //,M,../ .::;" ,,I. ~- Orgij/..V.; Date -si"/,/7#/. Time/·(')",...-) Relinquished by Org. Date Time 

Received by _y.,,,-, .r-,,,. _,,-_:-_ ,,;;,__,,,~ Org. 'Y/ ~/ DatD/ ~1/J~ Time /~ \_.0 Received by Org. Date Time 

Relinquished by ~;;. .. ·c4 ·L ,..-:-; -~ rg. i,' 1 7; I Date '1 I z-<.:< I Time O~~O Relinquished by Org . Date Time 

Received by 
,.. 

Org. Date l ' Time Received by Org. Date Time 

*Prior confirmation with SMC required for 7 and 15 day TAT 



 

 

 

 

CONTRACT VERIFICATION REVIEW FORMS 

SOIL‐VAPOR MONITORING 

APRIL 2016 

 

AR/COC Number  Sample Type 

616973  Environmental* 

616974  Environmental* 

616975  Environmental* 

616976  Environmental* 

616977  Environmental* 

 

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



Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL SVM Project/Task No. 195122_10.11.08

ARCOC No. 616973, 616974, 616975, 616976 & 616977 Analytical Lab TAL-WS SDG No. 320-18657-1

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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 Missing "received by" signature from laboratory on all COCs

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 616973, 616974, 616975, 616976 & 6169771 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided N/A

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc 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 (if applicable) reported

N/A

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 616973, 616974, 616975, 616976 & 616977



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

X

c) Matrix spike recovery data reported and met N/A

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X Methylene chloride detected in method blank (320-109514/6 and 320-
109517/6)

SMO-2012-CVR (11-2013) SMO-05-03
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b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

X Methylene chloride detected in MWL-SV-FB1 and MWL-SV-FB4.
Acetone, methylene chloride and toluene detected in MWL-SV-FB2.
Carbon disulfide and methylene chloride detected in MWL-SV-F5

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

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), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

X

b) Initial calibration provided X

SMO-2012-CVR (11-2013) SMO-05-03
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c) Continuing calibration provided X

d) Internal standard performance data provided X

e) Instrument run logs provided X

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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b) Continuing calibration provided N/A

c) CRI provided N/A

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

N/A

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

SMO-2012-CVR (11-2013) SMO-05-03
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5.3 Verification or reanalysis requested from lab N/A

Line
No.

Item Yes No If no, explain

6.0 Problem Resolution

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Wendy Palencia Date: 05-20-2016 09:01:00

Closed by: Wendy Palencia Date: 05-20-2016 09:01:00
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Sample Summary for MWL Soil-Vapor Monitoring
October 2016

Well ID Sample Date Sample ID / Port
SUMMA 
Number ARCOC

Sample 
Number Sample Type

Associated Field Blank 
(ARCOC #/Sample #) Comments

MWL-SV01-42.5 7837 100736 Environmental 617410 / 100737
MWL-FB1 34000917 100737 Field QC n/a Ultra Pure N2
MWL-SV02-41.5 7808 100738 Environmental 617411 / 100739
MWL-FB2 8069 100739 Field QC n/a Ultra Pure N2
MWL-SV03-50 34000067 100740 Environmental
MWL-SV03-100 34001192 100741 Environmental
MWL-SV03-200 34000004 100742 Environmental
MWL-SV03-300 34001304 100743 Environmental
MWL-SV03-400 7898 100744 Environmental
MWL-FB3 10477 100745 Field QC n/a Ultra Pure N2
MWL-SV04-50 2734 100746 Environmental
MWL-SV04-100 4332 100747 Environmental
MWL-SV04-200 34000343 100748 Environmental
MWL-SV04-300 34000147 100749 Environmental
MWL-SV04-400 34000173 100750 Environmental
MWL-FB4 34001083 100751 Field QC n/a Ultra Pure N2
MWL-SV05-50 34000540 100752 Environmental
MWL-SV05-100 34001256 100753 Environmental
MWL-SV05-100 34000380 100754 Duplicate
MWL-SV05-200 8315 100755 Environmental
MWL-SV05-300 4328 100756 Environmental
MWL-SV05-300 34000853 100757 Duplicate
MWL-SV05-400 34000447 100758 Environmental
MWL-FB5 7856 100759 Field QC n/a Ultra Pure N2

Mixed Waste Landfill Soil Vapor Monitoring: Project Task Number 146422.10.11.08 / Service Order Number CF 01-16

MWL-SV01 617410

13-Oct-16 617411MWL-SV02

617413

617414 / 100759
MWL-SV05

13-Oct-16

61741413-Oct-16

617412 / 100745
MWL-SV03 13-Oct-16 617412

MWL-SV04 13-Oct-16
617413 / 100751



 

 

 

 

DATA VALIDATION REPORTS FOR ENVIRONMENTAL SAMPLES 

SOIL‐VAPOR MONITORING 

OCTOBER 2016 



 

 

 

 

AR/COC NUMBER 616410, 616411, 616412, 616413, 616414 



 

 
 
 
 
 
 

Memorandum 
 
Date:      November 9, 2016 
 
To:     File 
 
From:     Linda Thal 
   
Subject:  GC/MS Organic Data Review and Validation – SNL  

Site: MWL SVM  
AR/COC: 617410, 617411, 617412, 617413 and 617414 
SDG: 320-22820 
Laboratory: TestAmerica Laboratories, Inc. -West Sacramento 
Project/Task: 195122.10.11.08 
Analysis:  VOCs by method TO-15 

 
See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation.  Data are evaluated using SNL/NM SMO AOP 00-03 Rev 4.  
  
Summary 
 
Twenty-four samples were prepared and analyzed with accepted procedures using method EPA TO-15 
(Determination of VOCs in Air collected in specially prepared canisters and analyzed by GC-MS).  All 
compounds were successfully analyzed.  Problems were identified with the data package that resulted in 
the qualification of data. 

 
1. Acetone was detected at < the PQL in FB3, sample 320-22820-10, associated with samples -5 

through -9. The associated result for sample -6 was a detect < the PQL and <10X the FB value 
and will be qualified 22U,B2 at the PQL. 
 

2. Acetone was detected at < the PQL in FB5, sample -24, associated with samples -17 through -23. 
The associated results for samples -20 and -22 were detects < the PQL and <10X the FB value 
and will be qualified 25U,B2 and 17U,B2 respectively  at the PQL. 

 
3. Methylene chloride was detected at < the PQL in FB5, sample -24, associated with samples -17 

through -23. The associated result for samples -18, -19, -21, -22 and -23 were detects < the PQL 
and <10X the FB value and will be qualified 1.7U,B2; 1.7U,B2;  1.5U,B2; 1.4U,B2 and1.0U,B2 
respectively at the PQL. 

 
4. Toluene was detected at < the PQL in FB5, sample -24, associated with samples -17 through -23. 

The associated result for samples -20, -21 and -22 were detects < the PQL and <10X the FB value 
and will be qualified 2.0U,B2;  1.5U,B2 and 1.4U,B2 respectively at the PQL. The associated 
result for sample -23 was a detect > the PQL but <10X the FB value and will be qualified 
1.7U,B2 at the reported value. 
 



 

Data are acceptable and reported QC measures appear to be adequate.  The following sections discuss the 
data review and validation.   
 
Holding Times 
 
The samples were analyzed within the prescribed holding time and properly preserved.  
 
Instrument Tune 
 
All instrument tune requirements were met. 
 
Calibration 
 
The initial calibration and continuing calibration data met QC acceptance criteria except as follows. The 4-
ethyltoluene and 1,2,4-trimethylbenzene %Ds were >30% but ≤45% with negative bias for the ICV 
associated with samples -1 through -12.The associated sample results were non-detects and since no other 
calibration infraction occurred, will not be qualified. 
 
Blanks 
 
No target analytes were detected in the blanks except as noted above in the Summary section and as follows.  
Tetrachloroethene and methylene chloride were detected at < the PQL in FB1, sample -2, associated with 
sample 1. The associated sample result for tetrachloroethene was a detect 5X > the FB concentration and 
will not be qualified. The sample result for methylene chloride was non-detect and will not be qualified. 
 
Tetrachloroethene and 1,1,1-trichloroethane were detected at < the PQL and trichlorofluoromethane was 
detected at > the PQL in FB2, sample -4, associated with sample -3. The associated sample results were 
detects 5X > the FB concentration and will not be qualified.  
 
Acetone was detected at < the PQL and tetrachloroethene and trichloroethene were detected at > the PQL 
in FB3, sample -10, associated with samples -5 through -9. The associated sample results, except the 
acetone result for sample -6, were detects 5/10X > the FB concentration and will not be qualified.  
 
Carbon disulfide was detected at < the PQL in FB4, sample -16, associated with samples -11 through -15. 
The associated sample results were either non-detect or a detect > 5X the FB concentration and will not 
be qualified.  
 
Acetone, toluene and methylene chloride were detected at < the PQL in FB5, sample -24, associated with 
samples -17 through -23. The remaining associated sample results were either non-detect or detects >10X 
the FB concentration and will not be qualified. 
 
Surrogates 
 
All surrogate acceptance criteria were met.   
 
Internal Standards 
 
All internal standards met QC acceptance criteria. 
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 



 

An MS/MSD was not performed. 
 
Laboratory Control Sample (LCS)/Laboratory Control Sample Duplicate (LCSD) 
 
The LCS/LCSD met all QC acceptance criteria.  
 
Detection Limits/Dilutions 
 
All detection limits were properly reported and correctly adjusted for dilutions. The samples were not diluted 
except as follows. 
 
Sample -1 (13.8X), sample -3 (9.62X); sample 5 (4.47X); sample -6 (4.42X); sample -7 (8.92X); sample -8 
(11.4X); sample -9 (13X); sample -11 (2.67X); sample -12 (4.51X); sample -13 (4.8X); sample -14 (3.1X); 
sample -15 (3.26X); sample -17 (3.14X); sample -18 (4.15X); sample -19 (4.36X); sample -20 (5.0X); sample 
-21 (3.65X); sample -22 (3.41X) and sample -23 (2.56X). 
 
Tentatively Identified Compounds (TICs) 
 
TIC reports were not required. 
 
Other QC 
 
Mass spectra acceptability were verified during data validation and met QC acceptance criteria. Sample 
results < the PQL with missing ions or poor ratios were qualified J by the laboratory and were not further 
qualified during data validation. 
 
FBs were submitted, one with each ARCOC. Two field duplicate pairs were submitted with ARCOC 
617414. There are no “required” review criteria for field duplicate analyses comparability; no data will be 
qualified as a result. 
 
No other specific issues that affect data quality were identified. 
 
Reviewed by:   Mary Donivan                                   Level: I                                              Date:  11/09/16 
 



Sample Findings Summary

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

AR/COC: 617410, 617411, 617412, 617413, 617414 Page 1 of 1

TO15

100741-001/MWL-SV03-100 ACETONE (67-64-1) 22U, B2

100753-001/MWL-SV05-100 METHYLENE CHLORIDE (75-09-2) 1.7U, B2

100754-001/MWL-SV05-100 METHYLENE CHLORIDE (75-09-2) 1.7U, B2

100755-001/MWL-SV05-200 ACETONE (67-64-1) 25U, B2

100755-001/MWL-SV05-200 TOLUENE (108-88-3) 2.0U, B2

100756-001/MWL-SV05-300 METHYLENE CHLORIDE (75-09-2) 1.5U, B2

100756-001/MWL-SV05-300 TOLUENE (108-88-3) 1.5U, B2

100757-001/MWL-SV05-300 ACETONE (67-64-1) 17U, B2

100757-001/MWL-SV05-300 METHYLENE CHLORIDE (75-09-2) 1.4U, B2

100757-001/MWL-SV05-300 TOLUENE (108-88-3) 1.4U, B2

100758-001/MWL-SV05-400 METHYLENE CHLORIDE (75-09-2) 1.0U, B2

100758-001/MWL-SV05-400 TOLUENE (108-88-3) 1.7U, B2

All other analyses met QC acceptance criteria; no further data should be qualified.
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  Revised 7/2015 

Sandia Data Validation Summary Worksheet 
 

ARCOC#:  617410, 617411, 617412, 617413 
and 617414 Site/Project: MWL SVM Validation Date: 11/08/2016 

SDG #:320-22820 Laboratory: TA Laboratories Inc. - West Sacramento, CA   Validator: Linda Thal 

Matrix: Air  # of Samples: 24 CVR present: Yes 

ARCOC(s) present:  Yes Sample Container Integrity:  OK 

Analysis Type: 
  Organic                 Metals          Genchem   Rad 

 

Requested Analyses Not Reported 
Client Sample ID Lab Sample ID Analysis Comments 

none    

    

    

    

    

    

 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID  Analysis Pres. Collection 
Date 

Preparation 
Date 

Analysis 
Date 

Analysis 
<2X HT 

Analysis 
≥2X HT 

none         

         

         

         

         

         

         
 

Comments:  Collected 10/13/2016 

Canister 34000853, used for sample 100757/001-MWL-SV05-300 (FD) (320-22820-22) was not individually certified. 

Validated by:  
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  Revised 7/2015 

Sandia Organic Worksheet (GC/MS VOC) 
 
ARCOC #:617410, 617411, 617412, 617413 and 617414 SDG:320-22820 Matrix: Air 

Laboratory Sample IDs:320-22820-1 through -24 

Method/Batch #s:TO-15/135221 (samples -1 thru -12);135239 (samples -13 
thru -23) and 135470 (sample -24) Tuning (pass/fail): TICs Required? (yes/no): 

  

Analyte 
(outliers) 

Calibration 

MB 
5X 

(10X) 
MB 

LCS 
%R 

LCSD 
%R 

LCS/ 
LCSD 
RPD 

 FB1 
-2 

FB2 
-4 

FB3 
-10  Int. 

RF/ 
Slope 

 

RSD/r2 

 

(ICV)/
CCV 
%D 

 

ATMS 7 10/14/2016                 

batch 135221 -1 thru -12               

Methylene chloride NA     NA     0.14J    
Tetrachloroethene NA     NA     0.35J 0.13J 0.9  
1,1,1-Trichloroethane NA     NA      0.13J   
Trichlorofluoromethane NA     NA      0.49   
Acetone NA     NA       .55J  
Trichloroethene NA     NA       0.6  
4-Ethyltoluene NA   (-36)  NA         
1,2,4-Trimethylbenzene NA   (-32)  NA         
               
               
               
  Surrogate Recovery Outliers   

Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R  Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R   
none          

          
IS Outliers   

 FBZ Chl-d5 1,4-DCB-d4        
Sample ID Area RT Area RT Area RT       

none             
             

 

Comments: HTs OK  
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  Revised 7/2015 

 

 Sandia Organic Worksheet (GC/MS VOC) 
 
ARCOC #:617410, 617411, 617412, 617413 and 617414 SDG:320-22820-1 Matrix:Air 

Laboratory Sample IDs:320-22820-1 through -24 

Method/Batch #s: TO-15/135221 (samples -1 thru -12);135239 (samples -13 
thru -23) and 135470 (sample -24) Tuning (pass/fail): TICs Required? (yes/no): 

  

Analyte 
(outliers) 

Calibration 

MB 
5X 

(10X) 
MB 

LCS 
%R 

LCSD 
%R 

LCS/ 
LCSD 
RPD 

 
 

FB4 
-16 

X5 
(X10)   Int. 

RF/ 
Slope 

 

RSD/r2 

 

(ICV)/
CCV 
%D 

 

ATMS 9 10/14/2016                 

batch 135239 -13 thru -23               

Carbon disulfide NA     NA     0.19J 0.95   

               

               

               

               

               

               
batch 135470 -24           FB5 -24    
Acetone NA     NA     0.58J (5.8)   
Methylene chloride NA     NA     0.1J (1.0)   
Toluene NA     NA     0.27J (2.7)   
  Surrogate Recovery Outliers   

Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R  Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R   
none          

          
IS Outliers   

 FBZ Chl-d5 1,4-DCB-d4        
Sample ID Area RT Area RT Area RT       

none             
             

 

Comments:  HTs OK 

  

 



11/03/2016
P

age 1310 of 1315

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. SMO Use l AR/COC 617410 
Project Name: MWLGWM /SVM Date Samples Shipped Jc.?· /l..J,( \. SMO Authorization: ·rz:: ~ D Waste Characterization 
ProjecVTask Manager: Timmie Jackson Carr1er/VVayb1II No '). C:::<:'5? ?G-1 SMO Contact Phone: D RMA 

ProjecVTask Number: 195122.10.11 .08 Lab Contact Beth Riley/ Wendy Palencia/505-844-3132 D Released by coc No. 

Service Order: CF01-17 Lab Destmabon TAL-WS Send Report to SMO: D 4° cetsius 
Contract No 1636780 Stephanie Montaiio/505.284.2553 8111 to Sandia National Laboratones (Accounts Payable), 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room : Operational Site: Albuquerque. NM 87185-01 54 

Depth Date/Time Sample Container Preserv- Collection Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

100736 001 MWL-SV01 -42.5 42.5 10/13/16 I;.? I/ SG s 6L None G SA voe (T0-15) 

100737 001 MWL-FB1 NA 10/13/16 J).o 'I UPN s 6L None G FB voe (T0 -15) 

11111111 1111111 Ill I II IIIIII 11!1111111 

-
-
-

320-22820 Chain or Custody 

-
I I 

Last Chain: D Yes -- Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on 

Val idation Req'd: L JJ Yes Date Entered. EDD 0 Yes Receipt 

Background: L J Yes Entered by. Turnaround Time l J 7-Day• l J 15-Day• ~ 30-Day 

Conti rmator 1 : D Yes QC imts Negotiated TAT D 
Sample Name - Signatur~ - lnjt. Company/Organization/Phone/Cell Sample Disposal I I Return to Client LJJ Disposal by Lab 

Team William Gibson 'U/~N,,J, ~;(JJL-.1) -71 }';/-;( SNU04141 /505-239-7367 /505-239-7367 Return Samples By: 

Members Tim Jackson ·7_ .. ,-ff.. .'- l'-7 SN U04143/505-284-254 7 /505-263-6639 Comments: Elevation and ambient pressure information provided on 

Robert Lynch ~~;'-- ,, ,,,,,, ~ f'~<-- SNU04141 /505-844-4013/505-250-7090 attached forms. 

Gilbert Quintana M J;--r-.hO _ -,,-_ J IL. --./_ SNU04141 /505-844-2507/505-228-2606 
r Lab Use 

Relinquished by "7 ~ ,,/ .A/t:.. -- Org.4/ 131 Date !Cl I /J. /1 <, Time l'-1 A< Relinquished by Org. Date Time 

Received by ' F Org.l._it~ I Date w l(~' f b Time l LI IX Received by Org. Date T ime 

Relinquished by ,< ,c Org. Y 12 l Date I n /)c J If b Time O~ G I Relinquished by Org. Date Time 

Received by u~~-- Org11 hu.lj Date ID)/'{ I 'ti.. Time o9l:1 Received by Org. Date Time 

·Prior confirmation w ith SMO required for 7 and 15 day TAT 
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P

age 1311 of 1315

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. SMO Use AR/COC 617411 
Project Name: MWL GWM / SVM Date Samples Shipped /()· /4- / ~ SMO Authorization: T D Waste Characterization 
Project/Task Manager: Timmie Jackson Camer1Wayb1II No. 2,-.. C:,}.,~G1 SMO Contact Phone: D RMA 
Project/Task Number: 195122.10.11.08 Lab Contact Beth Riley/ Wendy Palencia/505-844-3132 D Released by COC No. 
Service Order: CF01-17 Lab Destination TAL-WS Send Report to SMO. D 4° Celsius 

Contract No. 1636780 Stephanie Montaiio/505.284.2553 Bill to: Sandia National Laboratones (Accounts Payable}, 
Tech Area: P 0 . Box 5800, MS--0154 
Building: Room : Operational Site: Albuquerque, NM 87185-0154 

Depth Date/Time Sample Container Preserv- Collectior Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

·-,.1. voe (T0-15) 100738 001 MWL-SV02-41 .5 41.5 10/13/16 J ' .,,. SG s 6L None G SA - ,_ 
''""'" ' voe (T0-15) 100739 001 MWL-FB2 NA 10/13/16 11 JtJ I UPN s 6L None G FB 

Last Chain: D Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: j"J] Yes Date Entered: EDD 0 Yes Receipt 

Backaround: 11 Yes Entered by: Turnaround Time I 1 7-Day' r-1 15-Day' ~ 30-Day 

Confirmatory: D Yes QC rnits.: Negotiated TAT D 
Sample Name Signatur.i:: _ , lnit. _ Company/Organization/Phone/Cell Sample Disposal I 1 Return to Client J..1 1 Disposal by Lab 

Team William Gibson ·~~J'] . /v1, ~ )/ .y SNU04141 /505-239-7367 /505-239-7367 Return Samples By: 
nm Jackson -r;..-;./.. -~ -,;- I "7. it? SNU04131 /505-284-2547/505-263-6639 Comments: Elevation and ambient pressure information provided on Members 
Robert Lynch -r;,/ ~ ,U _ / 

r;,, 1 " NU04141 /505-844-4013/505-250-7090 attached forms. , 
Gilbert Quintana h c . .:../..., ~/- ~ A --'"U SNU04141/505-844-2507 /505-228-2606 

r r 
Lab Use , 

Relinquished byn -rf~- ·. Org.'/ !p/ Date ;o/;~/J1e. Time r f : I I;, Relinquished by Org . Date Time 
Received by ·- Org.Y/ l, \ Date 10 / 1 ZI G Time it.J I I l'1 Received by Org. Date Time I 

Relinquished by T _..,. ......__ _.,. 
Org. Lll 1 I Date loll~ J I.. Time /1S-7o I Relinquished by Org. Date Time 

Received by f .A) - - c.1 --' · - -- Org. -1" AIM Date I ~/ /"l '{~l Time 0~ Received by Org, Date Time 

*Prior confirmation wiAf SMO re uired f r 7 and 15 da TAT q 0 y 



11/03/2016
P

age 1312 of 1315

SMO 2012-ARCOC (4-2012) CONTRACT LABO RA TORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. SMO Use AR/COC 617412 
Project Name: MWLGWM /SVM Date Samples Shipped l o · l-s. I\:.- SMO Authorization: Tl).,,..,,.,,..., ('_ _",.Ji,, ... "1_.. D Waste Characterization 
Project/Task Manager: Timmie Jackson Carner/Waybill No '1 ~r<x> ? c;, SMO Contact Phone: I D RMA 
Project/Task Number: 195122.10.11 .08 Lab Contact Beth Riley/ Wendy Palencia/505-844-3132 D Released by COC No. 
Service Order: CF01 -17 Lab Destination: TAL-WS Send Report to SMO: D 4° Celsius 

Contract No . 1636780 Stephanie Montano/505.284.2553 8111 to: Sandia Nalional Laboratories (Accounts Payable), 
Tech Area: P.O. Box 5800, MS-0154 
Building: Room : Operational Site: Albuquerque, NM 87185-0154 

Depth Date/Time Sample Container Preserv- Collectior Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft} Collected Matrix Type Volume ative Method Type Requested Sample ID 

j 100740 001 MWL-SV03-50 50 10/13/16 09:41 SG s 6 L None G SA voe (T0-15) 

X 100741 001 MWL-SV03-100 100 10/13/16 09:44 SG s 6 L None G SA voe (T0-15) 

100742 001 MWL-SV03-200 200 10/13/16 09:48 SG s 6L None G SA voe (T0-1 5) 
·-

100743 001 MWL-SV03-300 300 10/13/16 09:54 SG s 6L None G SA voe (T0-15) 

i 100744 001 MWL-SV03-400 400 10/13/16 10:14 SG s 6L None G SA voe (T0-15) 

X 100745 001 MW L-FB3 NA 10/13/16 09:28 UPN s 6L None G FB voe (T0-15) 

Last Chain: 0 Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on 
Validation Req'd: 0 Yes Date Entered: EDD 0 Yes Receipt 
Background: 0 Yes Entered by: Turnaround Time 0 7-Day• 0 15-Day• 0 30-Day 
Confirmatory: 0 Yes QC inits.: Negotiated TAT 0 

Sample Name - Signatuce _ lnit.,., Company/Organization/Phone/Cell Sample Disposal D Return to Client 0 Disposal by Lab 

Team William Gibson VtfJ, /1.;,,, ~ I J f:/J.1.ll} IWJ7i', SNU04141 /505-239-7367 /505-239-7367 Return Samples By: 

Members Tim Jackson -~A1--<4ll Al 
, 

7 //" SNU04131 /505-284-2547/505-2636639 Comments: Elevation and ambient pressure information provided on 
Robert Lynch ~,ft .i'1A'. J.~ '1!.J SNU04141 /505-844-4013/505-250-7090 attached forms. 

Gilbert Quintana , ,l./1 -:v <-- .., .v - r - ~- A'. SNU04141 /505-844-2507 /505-228-2606 
/ 

Lab Use 
Relinquished by ? ~ 4' .-VS - Org.J/ ! '31 Date 10 ft; /J\, Time /J./ I'?> Relinquished by Org. Date Time 
Received by -=- - ---- OrgW/? ( Date / 6 //?) b Time /0 I~ Received by Org. Date Time 
Relinquished by ' ' -

Org. L1 I 1 I Date lo//~/ J K 'u Time <b<;;?OG Relinquished by Org. Date Time 
Received by 771,~ ,,, Org.l(' ..J,.p Date I C./l"t /" Time D~ Received by Org. Date Time 
•Prior confirmMion ~ th SMO reff{rrred for 7 and 15 day TAT 0 



11/03/2016
P

age 1313 of 1315

SMO 2012-ARCOC {4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. SMO Use AR/COC 617413 
Project Name: MWLGWM/SVM Date Samples Shipped. o l lW I lb SMO Authorization: , ...... - - D Waste Characterization 

Timmie Jackson J... ")')~ ~ 01 SMO Contact Phone: 
-

ProjecVTask Manager: Carrier/Waybill No D RMA 

ProjecVTask Number: 195122.10.11 .0B Lab Contact Beth Riley{ Wendy Palencia/505-844-3132 D Released by COC No. 

Service Order: CF01-17 Lab Destinabon TAL-WS Send Report to SMO: D 4° Celsius 
Contract No 1636780 Stephanie Monta/io/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 

Tech Area: P.O. Box 5600, MS-0154 

Building: Room: Operational Site: Albuquerque. NM 87185-0154 

Depth Date/Time Sample Container Preserv- Collection Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume alive Method Type Requested Sample ID 

)< 100746 001 MWL-SV04-50 50 10/13/16 08:42 SG s 6L None G SA voe (T0-1 5) 

X 100747 001 MWL-SV04-100 100 10/13/16 08:46 SG s 6L None G SA voe (T0-15) 

-{. 100748 001 MWL-SV04-200 200 10/13/16 08:50 SG s 6L None G SA voe (T0-15) 

--{... 100749 001 MWL-SV04-300 300 10/13/16 08:55 SG s 6L None G SA voe (T0-15) 

'(.. 100750 001 MWL-SV04-400 400 10/13/16 09:04 SG s 6L None G SA voe (T0-15) 

-1-- 100751 001 MWL-FB4 NA 10/13/16 08:35 UPN s 6L None G FB voe (T0-15) 

Last Chain: D Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: 0 Yes Date Entered. EDD 0 Yes Receipt 

Background: D Yes Entered by: Turnaround Time D 7-Day• D 15-Day• 0 30-Day 

Confirmatory: D Yes QC inits : Negotiated TAT 0 

Sample Name Signatu~ 
~ 

lnit,.. Company/Organization/Phone/Cell Sample Disposal 0 Return to Client 0 Disposal by Lab 

Team William Gibson '1./ J,/ ,In _Iv 'l'ul}Ai I ~'i'l\ SNU04141/505-239-7367/505-239-7367 Return Samples By: 

Members Tim Jackson -P-l'..AIJl-1 I -r-11 S NU04131/505-284-2547 /505-263-6639 Comments: Elevation and ambient pressure information provided on 

Robert Lynch -p;d?rZJ1~/,/ 'J!.t,.- SN U04141/505-844-4013/505-250-7090 attached forms. 

Gilbert Quintana J-,~~ 7., Lf4./. SNU04141 /505-844-2507 /505-228-2606 

' ~ 

Lab Use II , 
Relinquished by /. - ~ .d/4..-- Org.~/3/ Date 10//3//~ Time 1tf ; 4( Relinquished by Org. Date Time 

Received by T - - OrQ.t..J/7 I Date ( o I ·1 J Jl Time 141 X Received by Org. Date Time 

Relinquished by -;--- ~~ ·- Org.L\ I< \ Date lo /l1 ]/t, Time (l)'~ Relinquished by Org. Date Time 

Received by t., )_~_.A, - Org'f~~ Date (01 l-1 {'tlo Time~J Received by Org. Date Time 

•Prior confirmati®,With SMO re'quired for 7 and 15 day TAT 
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P

age 1314 of 1315

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. SMO Use ARJCOC 617414 . 
Project Name: MWLGWM/SVM Date Samples Shipped· IC- IY, I~ SMO Authorization: -t- I\. ,A..-, fr1"o (~ D Waste Characterization 

Project/Task Manager: Timmie Jackson Carner/Waybill No l. c:::v:; '5? < vi SMO Contact Phone: ( . 
D RMA 

Project/Task Number: 195122.10.11.08 Lab Contact Beth Riley/ Wendy Palencia/505-844-3132 D Released by COC No. 

Service Order: CF01 -17 Lab DesMat1on· TAL-W S Send Report to SMO: D 4° Celsius 
Contract No .. 1636780 Stephanie Montallo/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable}, 

Tech Area : P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque, NM 87185-0154 

Depth Date/Time Sample Container Preserv- ~ollectior Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume atlve Method Type Requested Sample ID 

'f.. 100752 001 MWL-SV05-50 50 10/13/16 11 :10 SG s 6L None G SA voe (T0-15) 

100753 001 MWL-SV05-100 100 10/13/16 11 :15 SG s 6L None G SA voe (T0-15) 

100754 001 MWL-SV05-100 100 10/13/16 11 :15 SG s 6 L None G DU voe (T0-15) 

'f 100755 001 MWL-SV05-200 200 10/13/16 11 :18 SG s 6 L None G SA voe (T0-15) 

100756 001 MWL-SV05-300 300 10/13/16 11 :23 SG s 6L None G SA voe (T0-15) 

r 100757 001 MWL-SV05-300 300 10/13/16 11 :23 SG s 6 L None G DU voe (T0-15) 

X. 100758 001 MWL-SV05-400 400 10/13/16 11 :29 SG s 6L None G SA voe (T0 -15) 

X 100759 001 MWL-FB5 NA 10/13/16 10:59 UPN s 6L None G FB voe (T0-15) 

Last Chain: 0 Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: 0 Yes Date Entered EDD 0 Yes Receipt 

Background: D Yes Entered by. Turnaround Time D 7-Day· D 15-Day' 0 30-Day 

Confirmatory: D Yes QCimts .. Negotiated TAT D 

Sample Name ~ Signatu.e , _ lnit,, Company/Organization/Phone/Cell Sample Disposal D Return to Client 0 Disposal by Lab 

Team William Gibson ~// /hJ JJ71,;_A .,,/L wm SNU04141 /505-239-7367 /505-239-7367 Return Samples By: 

Members Tim Jackson --r:;;.4.JML ·- ' -, I SNU04131/505-284-2547/505-263-6639 Comments: Elevation and ambient pressure information provided on 

Robert Lynch 'C/~ _ _.A/! U- SNU04141 /505-844-4013/505-250-7090 attached forms. 

Gilbert Quintana k4Y;;v~-AA-A. I.A -~.A SNU04141 /505-844-2507 /505-228-2606 

- , ( p ., Lab Use 

Relinquished by -r'--(j .-(b.,_ - Org. 'f / ~J Date I O/; "? /Jh Time 14 / ~ Relinquished by Org. Date Time 

Received by 7e,---zy ---... Org.L.// 1 \ Date ( c, J / 2.. ) / l Time f..J I l> Received by Org. Date Time 

Relinquished by 
, 

Org. i..j I~\ Date 16/rL.J/ JC. Time Q&'°Jc.i Relinquished by Org. Date Time 

Received by l< ) ~ ..P Org. ,(]Jvjj Date ( 67/'1ft ~ Time ~A-§3 Received by Org. Date Time - -
•Prior confirmatio ith SMO,.r~uired for 7 and 15 day TAT 



 

 

 

 

CONTRACT VERIFICATION REVIEW FORMS 

SOIL-VAPOR MONITORING 

OCTOBER 2016 

 

AR/COC Number Sample Type 
617410 Environmental* 
617411 Environmental* 
617412 Environmental* 
617413 Environmental* 
617414 Environmental* 

 

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



Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL SVM Project/Task No. 195122_10.11.08

ARCOC No. 617410, 617411, 617412, 617413 & 617414 Analytical Lab Test America - WS SDG No. 320-22820-1

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 617410, 617411, 617412, 617413 & 6174141 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided X

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc 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 (if applicable) reported

X

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 617410, 617411, 617412, 617413 & 617414



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

X

c) Matrix spike recovery data reported and met N/A

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X

SMO-2012-CVR (11-2013) SMO-05-03
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b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

X Methylene chloride and tetrachloroethene detected in MWL-FB1.
Tetrachloroethene, 1,1,1-trichloroethane and trichlorofluoromethane
detected in MWL-FB2. Acetone, tetrachloroethene and trichloroethene
detected in MWL-FB3. Carbon disulfide detected in MWL-FB4.
Acetone, methylene chloride and toluene detected in MWL-FB5.

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

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), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

X

SMO-2012-CVR (11-2013) SMO-05-03
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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 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

Line
No.

Item Yes No Comments
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4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) CRI provided N/A

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

N/A

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

SMO-2012-CVR (11-2013) SMO-05-03
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Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

6.0 Problem Resolution

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Wendy Palencia Date: 11-11-2016 12:07:00

Closed by: Wendy Palencia Date: 11-11-2016 12:07:00

SMO-2012-CVR (11-2013) SMO-05-03
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-1Client Sample ID: 099463-001/MWL-SV-FB1
Matrix: AirDate Collected: 04/27/16 08:12

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 05/11/16 15:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 05/11/16 15:25 1Benzene ND

0.80 0.16 ppb v/v 05/11/16 15:25 1Benzyl chloride ND

0.30 0.066 ppb v/v 05/11/16 15:25 1Bromodichloromethane ND

0.40 0.070 ppb v/v 05/11/16 15:25 1Bromoform ND

0.80 0.34 ppb v/v 05/11/16 15:25 1Bromomethane ND

0.80 0.20 ppb v/v 05/11/16 15:25 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 05/11/16 15:25 1Carbon disulfide ND

0.80 0.064 ppb v/v 05/11/16 15:25 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 05/11/16 15:25 1Chlorobenzene ND

0.80 0.31 ppb v/v 05/11/16 15:25 1Chloroethane ND

0.30 0.095 ppb v/v 05/11/16 15:25 1Chloroform ND

0.80 0.20 ppb v/v 05/11/16 15:25 1Chloromethane ND

0.40 0.079 ppb v/v 05/11/16 15:25 1Dibromochloromethane ND

0.80 0.075 ppb v/v 05/11/16 15:25 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 05/11/16 15:25 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 05/11/16 15:25 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 05/11/16 15:25 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 15:25 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 15:25 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 05/11/16 15:25 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 05/11/16 15:25 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 05/11/16 15:25 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 05/11/16 15:25 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 05/11/16 15:25 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 05/11/16 15:25 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 05/11/16 15:25 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 05/11/16 15:25 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 05/11/16 15:25 1Ethylbenzene ND

0.40 0.19 ppb v/v 05/11/16 15:25 14-Ethyltoluene ND

2.0 0.43 ppb v/v 05/11/16 15:25 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 05/11/16 15:25 12-Hexanone ND

0.40 0.14 ppb v/v 05/11/16 15:25 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 05/11/16 15:25 1Methylene Chloride 0.16 J B

0.40 0.059 ppb v/v 05/11/16 15:25 1Styrene ND

0.40 0.069 ppb v/v 05/11/16 15:25 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 05/11/16 15:25 1Tetrachloroethene ND

0.40 0.051 ppb v/v 05/11/16 15:25 1Toluene ND

0.40 0.16 ppb v/v 05/11/16 15:25 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 05/11/16 15:25 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 05/11/16 15:25 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 05/11/16 15:25 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 05/11/16 15:25 1Trichloroethene ND

0.40 0.20 ppb v/v 05/11/16 15:25 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 05/11/16 15:25 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 05/11/16 15:25 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 05/11/16 15:25 1Vinyl acetate ND

0.40 0.12 ppb v/v 05/11/16 15:25 1Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-1Client Sample ID: 099463-001/MWL-SV-FB1
Matrix: AirDate Collected: 04/27/16 08:12

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

m,p-Xylene ND 0.80 0.10 ppb v/v 05/11/16 15:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.054 ppb v/v 05/11/16 15:25 1o-Xylene ND

4-Bromofluorobenzene (Surr) 93 70 - 130 05/11/16 15:25 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 95 05/11/16 15:25 170 - 130

Toluene-d8 (Surr) 98 05/11/16 15:25 170 - 130

Lab Sample ID: 320-18657-2Client Sample ID: 099464-001/MWL-SV01-42.5
Matrix: AirDate Collected: 04/27/16 08:25

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 88 3.1 ppb v/v 05/11/16 16:10 17.68

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

7.1 1.4 ppb v/v 05/11/16 16:10 17.68Benzene ND

14 2.9 ppb v/v 05/11/16 16:10 17.68Benzyl chloride ND

5.3 1.2 ppb v/v 05/11/16 16:10 17.68Bromodichloromethane ND

7.1 1.2 ppb v/v 05/11/16 16:10 17.68Bromoform ND

14 5.9 ppb v/v 05/11/16 16:10 17.68Bromomethane ND

14 3.5 ppb v/v 05/11/16 16:10 17.682-Butanone (MEK) ND

14 1.4 ppb v/v 05/11/16 16:10 17.68Carbon disulfide ND

14 1.1 ppb v/v 05/11/16 16:10 17.68Carbon tetrachloride ND

5.3 1.1 ppb v/v 05/11/16 16:10 17.68Chlorobenzene ND

14 5.4 ppb v/v 05/11/16 16:10 17.68Chloroethane ND

5.3 1.7 ppb v/v 05/11/16 16:10 17.68Chloroform 14

14 3.5 ppb v/v 05/11/16 16:10 17.68Chloromethane ND

7.1 1.4 ppb v/v 05/11/16 16:10 17.68Dibromochloromethane ND

14 1.3 ppb v/v 05/11/16 16:10 17.681,2-Dibromoethane (EDB) ND

7.1 2.7 ppb v/v 05/11/16 16:10 17.681,2-Dichloro-1,1,2,2-tetrafluoroethane ND

7.1 2.3 ppb v/v 05/11/16 16:10 17.681,2-Dichlorobenzene ND

7.1 1.9 ppb v/v 05/11/16 16:10 17.681,3-Dichlorobenzene ND

7.1 2.6 ppb v/v 05/11/16 16:10 17.681,4-Dichlorobenzene ND

7.1 2.6 ppb v/v 05/11/16 16:10 17.68Dichlorodifluoromethane 99

5.3 1.3 ppb v/v 05/11/16 16:10 17.681,1-Dichloroethane 2.7 J

14 1.6 ppb v/v 05/11/16 16:10 17.681,2-Dichloroethane ND

14 2.3 ppb v/v 05/11/16 16:10 17.681,1-Dichloroethene 7.9 J

7.1 1.6 ppb v/v 05/11/16 16:10 17.68cis-1,2-Dichloroethene ND

7.1 1.8 ppb v/v 05/11/16 16:10 17.68trans-1,2-Dichloroethene ND

7.1 4.2 ppb v/v 05/11/16 16:10 17.681,2-Dichloropropane ND

7.1 1.8 ppb v/v 05/11/16 16:10 17.68cis-1,3-Dichloropropene ND

7.1 1.6 ppb v/v 05/11/16 16:10 17.68trans-1,3-Dichloropropene ND

7.1 1.1 ppb v/v 05/11/16 16:10 17.68Ethylbenzene ND

7.1 3.3 ppb v/v 05/11/16 16:10 17.684-Ethyltoluene ND

35 7.6 ppb v/v 05/11/16 16:10 17.68Hexachlorobutadiene ND

7.1 1.5 ppb v/v 05/11/16 16:10 17.682-Hexanone ND

7.1 2.4 ppb v/v 05/11/16 16:10 17.684-Methyl-2-pentanone (MIBK) ND

7.1 1.3 ppb v/v 05/11/16 16:10 17.68Methylene Chloride 3.0 J B
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-2Client Sample ID: 099464-001/MWL-SV01-42.5
Matrix: AirDate Collected: 04/27/16 08:25

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Styrene ND 7.1 1.0 ppb v/v 05/11/16 16:10 17.68

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

7.1 1.2 ppb v/v 05/11/16 16:10 17.681,1,2,2-Tetrachloroethane ND

7.1 0.90 ppb v/v 05/11/16 16:10 17.68Tetrachloroethene 410

7.1 0.90 ppb v/v 05/11/16 16:10 17.68Toluene 1.5 J

7.1 2.9 ppb v/v 05/11/16 16:10 17.681,1,2-Trichloro-1,2,2-trifluoroetha
ne

84

35 7.7 ppb v/v 05/11/16 16:10 17.681,2,4-Trichlorobenzene ND

5.3 1.1 ppb v/v 05/11/16 16:10 17.681,1,1-Trichloroethane 42

7.1 1.2 ppb v/v 05/11/16 16:10 17.681,1,2-Trichloroethane ND

7.1 1.9 ppb v/v 05/11/16 16:10 17.68Trichloroethene 91

7.1 3.5 ppb v/v 05/11/16 16:10 17.68Trichlorofluoromethane 180

14 2.9 ppb v/v 05/11/16 16:10 17.681,2,4-Trimethylbenzene ND

7.1 2.2 ppb v/v 05/11/16 16:10 17.681,3,5-Trimethylbenzene ND

14 2.6 ppb v/v 05/11/16 16:10 17.68Vinyl acetate ND

7.1 2.1 ppb v/v 05/11/16 16:10 17.68Vinyl chloride ND

14 1.8 ppb v/v 05/11/16 16:10 17.68m,p-Xylene ND

7.1 0.95 ppb v/v 05/11/16 16:10 17.68o-Xylene ND

4-Bromofluorobenzene (Surr) 96 70 - 130 05/11/16 16:10 17.68

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 95 05/11/16 16:10 17.6870 - 130

Toluene-d8 (Surr) 100 05/11/16 16:10 17.6870 - 130

Lab Sample ID: 320-18657-3Client Sample ID: 099465-001/MWL-SV-FB2
Matrix: AirDate Collected: 04/27/16 08:14

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 0.41 J 5.0 0.18 ppb v/v 05/11/16 17:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 05/11/16 17:01 1Benzene ND

0.80 0.16 ppb v/v 05/11/16 17:01 1Benzyl chloride ND

0.30 0.066 ppb v/v 05/11/16 17:01 1Bromodichloromethane ND

0.40 0.070 ppb v/v 05/11/16 17:01 1Bromoform ND

0.80 0.34 ppb v/v 05/11/16 17:01 1Bromomethane ND

0.80 0.20 ppb v/v 05/11/16 17:01 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 05/11/16 17:01 1Carbon disulfide ND

0.80 0.064 ppb v/v 05/11/16 17:01 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 05/11/16 17:01 1Chlorobenzene ND

0.80 0.31 ppb v/v 05/11/16 17:01 1Chloroethane ND

0.30 0.095 ppb v/v 05/11/16 17:01 1Chloroform ND

0.80 0.20 ppb v/v 05/11/16 17:01 1Chloromethane ND

0.40 0.079 ppb v/v 05/11/16 17:01 1Dibromochloromethane ND

0.80 0.075 ppb v/v 05/11/16 17:01 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 05/11/16 17:01 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 05/11/16 17:01 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 05/11/16 17:01 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 17:01 11,4-Dichlorobenzene ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-3Client Sample ID: 099465-001/MWL-SV-FB2
Matrix: AirDate Collected: 04/27/16 08:14

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Dichlorodifluoromethane ND 0.40 0.15 ppb v/v 05/11/16 17:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.30 0.072 ppb v/v 05/11/16 17:01 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 05/11/16 17:01 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 05/11/16 17:01 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 05/11/16 17:01 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 05/11/16 17:01 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 05/11/16 17:01 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 05/11/16 17:01 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 05/11/16 17:01 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 05/11/16 17:01 1Ethylbenzene ND

0.40 0.19 ppb v/v 05/11/16 17:01 14-Ethyltoluene ND

2.0 0.43 ppb v/v 05/11/16 17:01 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 05/11/16 17:01 12-Hexanone ND

0.40 0.14 ppb v/v 05/11/16 17:01 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 05/11/16 17:01 1Methylene Chloride 0.17 J B

0.40 0.059 ppb v/v 05/11/16 17:01 1Styrene ND

0.40 0.069 ppb v/v 05/11/16 17:01 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 05/11/16 17:01 1Tetrachloroethene ND

0.40 0.051 ppb v/v 05/11/16 17:01 1Toluene 0.14 J

0.40 0.16 ppb v/v 05/11/16 17:01 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 05/11/16 17:01 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 05/11/16 17:01 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 05/11/16 17:01 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 05/11/16 17:01 1Trichloroethene ND

0.40 0.20 ppb v/v 05/11/16 17:01 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 05/11/16 17:01 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 05/11/16 17:01 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 05/11/16 17:01 1Vinyl acetate ND

0.40 0.12 ppb v/v 05/11/16 17:01 1Vinyl chloride ND

0.80 0.10 ppb v/v 05/11/16 17:01 1m,p-Xylene ND

0.40 0.054 ppb v/v 05/11/16 17:01 1o-Xylene ND

4-Bromofluorobenzene (Surr) 92 70 - 130 05/11/16 17:01 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 97 05/11/16 17:01 170 - 130

Toluene-d8 (Surr) 99 05/11/16 17:01 170 - 130

Lab Sample ID: 320-18657-4Client Sample ID: 099466-001/MWL-SV02-41.5
Matrix: AirDate Collected: 04/27/16 08:36

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 57 2.0 ppb v/v 05/11/16 17:46 11.44

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 0.90 ppb v/v 05/11/16 17:46 11.44Benzene ND

9.2 1.9 ppb v/v 05/11/16 17:46 11.44Benzyl chloride ND

3.4 0.76 ppb v/v 05/11/16 17:46 11.44Bromodichloromethane ND

4.6 0.80 ppb v/v 05/11/16 17:46 11.44Bromoform ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-4Client Sample ID: 099466-001/MWL-SV02-41.5
Matrix: AirDate Collected: 04/27/16 08:36

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Bromomethane ND 9.2 3.8 ppb v/v 05/11/16 17:46 11.44

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.2 2.3 ppb v/v 05/11/16 17:46 11.442-Butanone (MEK) ND

9.2 0.89 ppb v/v 05/11/16 17:46 11.44Carbon disulfide ND

9.2 0.73 ppb v/v 05/11/16 17:46 11.44Carbon tetrachloride ND

3.4 0.73 ppb v/v 05/11/16 17:46 11.44Chlorobenzene ND

9.2 3.5 ppb v/v 05/11/16 17:46 11.44Chloroethane ND

3.4 1.1 ppb v/v 05/11/16 17:46 11.44Chloroform 3.0 J

9.2 2.3 ppb v/v 05/11/16 17:46 11.44Chloromethane ND

4.6 0.90 ppb v/v 05/11/16 17:46 11.44Dibromochloromethane ND

9.2 0.86 ppb v/v 05/11/16 17:46 11.441,2-Dibromoethane (EDB) ND

4.6 1.8 ppb v/v 05/11/16 17:46 11.441,2-Dichloro-1,1,2,2-tetrafluoroethane ND

4.6 1.5 ppb v/v 05/11/16 17:46 11.441,2-Dichlorobenzene ND

4.6 1.3 ppb v/v 05/11/16 17:46 11.441,3-Dichlorobenzene ND

4.6 1.7 ppb v/v 05/11/16 17:46 11.441,4-Dichlorobenzene ND

4.6 1.7 ppb v/v 05/11/16 17:46 11.44Dichlorodifluoromethane 100

3.4 0.82 ppb v/v 05/11/16 17:46 11.441,1-Dichloroethane 2.4 J

9.2 1.0 ppb v/v 05/11/16 17:46 11.441,2-Dichloroethane ND

9.2 1.5 ppb v/v 05/11/16 17:46 11.441,1-Dichloroethene 11

4.6 1.0 ppb v/v 05/11/16 17:46 11.44cis-1,2-Dichloroethene ND

4.6 1.1 ppb v/v 05/11/16 17:46 11.44trans-1,2-Dichloroethene ND

4.6 2.7 ppb v/v 05/11/16 17:46 11.441,2-Dichloropropane ND

4.6 1.2 ppb v/v 05/11/16 17:46 11.44cis-1,3-Dichloropropene ND

4.6 1.0 ppb v/v 05/11/16 17:46 11.44trans-1,3-Dichloropropene ND

4.6 0.72 ppb v/v 05/11/16 17:46 11.44Ethylbenzene ND

4.6 2.1 ppb v/v 05/11/16 17:46 11.444-Ethyltoluene ND

23 4.9 ppb v/v 05/11/16 17:46 11.44Hexachlorobutadiene ND

4.6 1.0 ppb v/v 05/11/16 17:46 11.442-Hexanone ND

4.6 1.5 ppb v/v 05/11/16 17:46 11.444-Methyl-2-pentanone (MIBK) ND

4.6 0.82 ppb v/v 05/11/16 17:46 11.44Methylene Chloride 1.9 J B

4.6 0.67 ppb v/v 05/11/16 17:46 11.44Styrene ND

4.6 0.79 ppb v/v 05/11/16 17:46 11.441,1,2,2-Tetrachloroethane ND

4.6 0.58 ppb v/v 05/11/16 17:46 11.44Tetrachloroethene 68

4.6 0.58 ppb v/v 05/11/16 17:46 11.44Toluene ND

4.6 1.9 ppb v/v 05/11/16 17:46 11.441,1,2-Trichloro-1,2,2-trifluoroetha
ne

54

23 5.0 ppb v/v 05/11/16 17:46 11.441,2,4-Trichlorobenzene ND

3.4 0.74 ppb v/v 05/11/16 17:46 11.441,1,1-Trichloroethane 77

4.6 0.77 ppb v/v 05/11/16 17:46 11.441,1,2-Trichloroethane ND

4.6 1.2 ppb v/v 05/11/16 17:46 11.44Trichloroethene 63

4.6 2.2 ppb v/v 05/11/16 17:46 11.44Trichlorofluoromethane 330

9.2 1.9 ppb v/v 05/11/16 17:46 11.441,2,4-Trimethylbenzene ND

4.6 1.4 ppb v/v 05/11/16 17:46 11.441,3,5-Trimethylbenzene ND

9.2 1.7 ppb v/v 05/11/16 17:46 11.44Vinyl acetate ND

4.6 1.4 ppb v/v 05/11/16 17:46 11.44Vinyl chloride ND

9.2 1.1 ppb v/v 05/11/16 17:46 11.44m,p-Xylene ND

4.6 0.62 ppb v/v 05/11/16 17:46 11.44o-Xylene ND

4-Bromofluorobenzene (Surr) 94 70 - 130 05/11/16 17:46 11.44

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-4Client Sample ID: 099466-001/MWL-SV02-41.5
Matrix: AirDate Collected: 04/27/16 08:36

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

1,2-Dichloroethane-d4 (Surr) 97 70 - 130 05/11/16 17:46 11.44

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Toluene-d8 (Surr) 100 05/11/16 17:46 11.4470 - 130

Lab Sample ID: 320-18657-5Client Sample ID: 099467-001/MWL-SV-FB3
Matrix: AirDate Collected: 04/27/16 08:52

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 05/11/16 18:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 05/11/16 18:38 1Benzene ND

0.80 0.16 ppb v/v 05/11/16 18:38 1Benzyl chloride ND

0.30 0.066 ppb v/v 05/11/16 18:38 1Bromodichloromethane ND

0.40 0.070 ppb v/v 05/11/16 18:38 1Bromoform ND

0.80 0.34 ppb v/v 05/11/16 18:38 1Bromomethane ND

0.80 0.20 ppb v/v 05/11/16 18:38 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 05/11/16 18:38 1Carbon disulfide ND

0.80 0.064 ppb v/v 05/11/16 18:38 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 05/11/16 18:38 1Chlorobenzene ND

0.80 0.31 ppb v/v 05/11/16 18:38 1Chloroethane ND

0.30 0.095 ppb v/v 05/11/16 18:38 1Chloroform ND

0.80 0.20 ppb v/v 05/11/16 18:38 1Chloromethane ND

0.40 0.079 ppb v/v 05/11/16 18:38 1Dibromochloromethane ND

0.80 0.075 ppb v/v 05/11/16 18:38 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 05/11/16 18:38 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 05/11/16 18:38 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 05/11/16 18:38 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 18:38 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 18:38 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 05/11/16 18:38 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 05/11/16 18:38 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 05/11/16 18:38 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 05/11/16 18:38 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 05/11/16 18:38 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 05/11/16 18:38 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 05/11/16 18:38 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 05/11/16 18:38 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 05/11/16 18:38 1Ethylbenzene ND

0.40 0.19 ppb v/v 05/11/16 18:38 14-Ethyltoluene ND

2.0 0.43 ppb v/v 05/11/16 18:38 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 05/11/16 18:38 12-Hexanone ND

0.40 0.14 ppb v/v 05/11/16 18:38 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 05/11/16 18:38 1Methylene Chloride ND

0.40 0.059 ppb v/v 05/11/16 18:38 1Styrene ND

0.40 0.069 ppb v/v 05/11/16 18:38 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 05/11/16 18:38 1Tetrachloroethene ND

0.40 0.051 ppb v/v 05/11/16 18:38 1Toluene ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-5Client Sample ID: 099467-001/MWL-SV-FB3
Matrix: AirDate Collected: 04/27/16 08:52

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb v/v 05/11/16 18:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.43 ppb v/v 05/11/16 18:38 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 05/11/16 18:38 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 05/11/16 18:38 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 05/11/16 18:38 1Trichloroethene ND

0.40 0.20 ppb v/v 05/11/16 18:38 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 05/11/16 18:38 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 05/11/16 18:38 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 05/11/16 18:38 1Vinyl acetate ND

0.40 0.12 ppb v/v 05/11/16 18:38 1Vinyl chloride ND

0.80 0.10 ppb v/v 05/11/16 18:38 1m,p-Xylene ND

0.40 0.054 ppb v/v 05/11/16 18:38 1o-Xylene ND

4-Bromofluorobenzene (Surr) 92 70 - 130 05/11/16 18:38 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 95 05/11/16 18:38 170 - 130

Toluene-d8 (Surr) 100 05/11/16 18:38 170 - 130

Lab Sample ID: 320-18657-6Client Sample ID: 099468-001/MWL-SV03-50
Matrix: AirDate Collected: 04/27/16 09:07

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.6 J 37 1.3 ppb v/v 05/11/16 19:23 7.34

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.58 ppb v/v 05/11/16 19:23 7.34Benzene 0.66 J

5.9 1.2 ppb v/v 05/11/16 19:23 7.34Benzyl chloride ND

2.2 0.48 ppb v/v 05/11/16 19:23 7.34Bromodichloromethane ND

2.9 0.51 ppb v/v 05/11/16 19:23 7.34Bromoform ND

5.9 2.5 ppb v/v 05/11/16 19:23 7.34Bromomethane ND

5.9 1.5 ppb v/v 05/11/16 19:23 7.342-Butanone (MEK) ND

5.9 0.57 ppb v/v 05/11/16 19:23 7.34Carbon disulfide ND

5.9 0.47 ppb v/v 05/11/16 19:23 7.34Carbon tetrachloride ND

2.2 0.47 ppb v/v 05/11/16 19:23 7.34Chlorobenzene ND

5.9 2.3 ppb v/v 05/11/16 19:23 7.34Chloroethane ND

2.2 0.70 ppb v/v 05/11/16 19:23 7.34Chloroform 2.1 J

5.9 1.4 ppb v/v 05/11/16 19:23 7.34Chloromethane ND

2.9 0.58 ppb v/v 05/11/16 19:23 7.34Dibromochloromethane ND

5.9 0.55 ppb v/v 05/11/16 19:23 7.341,2-Dibromoethane (EDB) ND

2.9 1.1 ppb v/v 05/11/16 19:23 7.341,2-Dichloro-1,1,2,2-tetrafluoroethane ND

2.9 0.95 ppb v/v 05/11/16 19:23 7.341,2-Dichlorobenzene ND

2.9 0.81 ppb v/v 05/11/16 19:23 7.341,3-Dichlorobenzene ND

2.9 1.1 ppb v/v 05/11/16 19:23 7.341,4-Dichlorobenzene ND

2.9 1.1 ppb v/v 05/11/16 19:23 7.34Dichlorodifluoromethane 31

2.2 0.53 ppb v/v 05/11/16 19:23 7.341,1-Dichloroethane 3.4

5.9 0.65 ppb v/v 05/11/16 19:23 7.341,2-Dichloroethane ND

5.9 0.95 ppb v/v 05/11/16 19:23 7.341,1-Dichloroethene 13

2.9 0.65 ppb v/v 05/11/16 19:23 7.34cis-1,2-Dichloroethene 2.2 J
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-6Client Sample ID: 099468-001/MWL-SV03-50
Matrix: AirDate Collected: 04/27/16 09:07

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

trans-1,2-Dichloroethene ND 2.9 0.73 ppb v/v 05/11/16 19:23 7.34

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 1.8 ppb v/v 05/11/16 19:23 7.341,2-Dichloropropane ND

2.9 0.76 ppb v/v 05/11/16 19:23 7.34cis-1,3-Dichloropropene ND

2.9 0.65 ppb v/v 05/11/16 19:23 7.34trans-1,3-Dichloropropene ND

2.9 0.46 ppb v/v 05/11/16 19:23 7.34Ethylbenzene ND

2.9 1.4 ppb v/v 05/11/16 19:23 7.344-Ethyltoluene ND

15 3.2 ppb v/v 05/11/16 19:23 7.34Hexachlorobutadiene ND

2.9 0.64 ppb v/v 05/11/16 19:23 7.342-Hexanone ND

2.9 0.99 ppb v/v 05/11/16 19:23 7.344-Methyl-2-pentanone (MIBK) ND

2.9 0.53 ppb v/v 05/11/16 19:23 7.34Methylene Chloride 1.7 J B

2.9 0.43 ppb v/v 05/11/16 19:23 7.34Styrene ND

2.9 0.51 ppb v/v 05/11/16 19:23 7.341,1,2,2-Tetrachloroethane ND

2.9 0.37 ppb v/v 05/11/16 19:23 7.34Tetrachloroethene 170

2.9 0.37 ppb v/v 05/11/16 19:23 7.34Toluene ND

2.9 1.2 ppb v/v 05/11/16 19:23 7.341,1,2-Trichloro-1,2,2-trifluoroetha
ne

78

15 3.2 ppb v/v 05/11/16 19:23 7.341,2,4-Trichlorobenzene ND

2.2 0.48 ppb v/v 05/11/16 19:23 7.341,1,1-Trichloroethane 5.5

2.9 0.49 ppb v/v 05/11/16 19:23 7.341,1,2-Trichloroethane ND

2.9 0.77 ppb v/v 05/11/16 19:23 7.34Trichloroethene 140

2.9 1.4 ppb v/v 05/11/16 19:23 7.34Trichlorofluoromethane 29

5.9 1.2 ppb v/v 05/11/16 19:23 7.341,2,4-Trimethylbenzene ND

2.9 0.92 ppb v/v 05/11/16 19:23 7.341,3,5-Trimethylbenzene ND

5.9 1.1 ppb v/v 05/11/16 19:23 7.34Vinyl acetate ND

2.9 0.88 ppb v/v 05/11/16 19:23 7.34Vinyl chloride ND

5.9 0.73 ppb v/v 05/11/16 19:23 7.34m,p-Xylene ND

2.9 0.40 ppb v/v 05/11/16 19:23 7.34o-Xylene ND

4-Bromofluorobenzene (Surr) 95 70 - 130 05/11/16 19:23 7.34

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 97 05/11/16 19:23 7.3470 - 130

Toluene-d8 (Surr) 99 05/11/16 19:23 7.3470 - 130

Lab Sample ID: 320-18657-7Client Sample ID: 099469-001/MWL-SV03-100
Matrix: AirDate Collected: 04/27/16 09:10

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 5.4 J 56 2.0 ppb v/v 05/11/16 20:09 11.28

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 0.89 ppb v/v 05/11/16 20:09 11.28Benzene ND

9.0 1.8 ppb v/v 05/11/16 20:09 11.28Benzyl chloride ND

3.4 0.74 ppb v/v 05/11/16 20:09 11.28Bromodichloromethane ND

4.5 0.79 ppb v/v 05/11/16 20:09 11.28Bromoform ND

9.0 3.8 ppb v/v 05/11/16 20:09 11.28Bromomethane ND

9.0 2.2 ppb v/v 05/11/16 20:09 11.282-Butanone (MEK) ND

9.0 0.88 ppb v/v 05/11/16 20:09 11.28Carbon disulfide 6.3 J

9.0 0.72 ppb v/v 05/11/16 20:09 11.28Carbon tetrachloride ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-7Client Sample ID: 099469-001/MWL-SV03-100
Matrix: AirDate Collected: 04/27/16 09:10

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Chlorobenzene ND 3.4 0.72 ppb v/v 05/11/16 20:09 11.28

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.0 3.5 ppb v/v 05/11/16 20:09 11.28Chloroethane ND

3.4 1.1 ppb v/v 05/11/16 20:09 11.28Chloroform 2.4 J

9.0 2.2 ppb v/v 05/11/16 20:09 11.28Chloromethane ND

4.5 0.89 ppb v/v 05/11/16 20:09 11.28Dibromochloromethane ND

9.0 0.85 ppb v/v 05/11/16 20:09 11.281,2-Dibromoethane (EDB) ND

4.5 1.7 ppb v/v 05/11/16 20:09 11.281,2-Dichloro-1,1,2,2-tetrafluoroethane ND

4.5 1.5 ppb v/v 05/11/16 20:09 11.281,2-Dichlorobenzene ND

4.5 1.2 ppb v/v 05/11/16 20:09 11.281,3-Dichlorobenzene ND

4.5 1.7 ppb v/v 05/11/16 20:09 11.281,4-Dichlorobenzene ND

4.5 1.6 ppb v/v 05/11/16 20:09 11.28Dichlorodifluoromethane 49

3.4 0.81 ppb v/v 05/11/16 20:09 11.281,1-Dichloroethane 6.1

9.0 0.99 ppb v/v 05/11/16 20:09 11.281,2-Dichloroethane ND

9.0 1.5 ppb v/v 05/11/16 20:09 11.281,1-Dichloroethene 25

4.5 1.0 ppb v/v 05/11/16 20:09 11.28cis-1,2-Dichloroethene 3.9 J

4.5 1.1 ppb v/v 05/11/16 20:09 11.28trans-1,2-Dichloroethene ND

4.5 2.7 ppb v/v 05/11/16 20:09 11.281,2-Dichloropropane ND

4.5 1.2 ppb v/v 05/11/16 20:09 11.28cis-1,3-Dichloropropene ND

4.5 0.99 ppb v/v 05/11/16 20:09 11.28trans-1,3-Dichloropropene ND

4.5 0.71 ppb v/v 05/11/16 20:09 11.28Ethylbenzene ND

4.5 2.1 ppb v/v 05/11/16 20:09 11.284-Ethyltoluene ND

23 4.9 ppb v/v 05/11/16 20:09 11.28Hexachlorobutadiene ND

4.5 0.98 ppb v/v 05/11/16 20:09 11.282-Hexanone ND

4.5 1.5 ppb v/v 05/11/16 20:09 11.284-Methyl-2-pentanone (MIBK) ND

4.5 0.81 ppb v/v 05/11/16 20:09 11.28Methylene Chloride 3.1 J B

4.5 0.67 ppb v/v 05/11/16 20:09 11.28Styrene ND

4.5 0.78 ppb v/v 05/11/16 20:09 11.281,1,2,2-Tetrachloroethane ND

4.5 0.58 ppb v/v 05/11/16 20:09 11.28Tetrachloroethene 240

4.5 0.58 ppb v/v 05/11/16 20:09 11.28Toluene ND

4.5 1.8 ppb v/v 05/11/16 20:09 11.281,1,2-Trichloro-1,2,2-trifluoroetha
ne

140

23 4.9 ppb v/v 05/11/16 20:09 11.281,2,4-Trichlorobenzene ND

3.4 0.73 ppb v/v 05/11/16 20:09 11.281,1,1-Trichloroethane 5.5

4.5 0.76 ppb v/v 05/11/16 20:09 11.281,1,2-Trichloroethane ND

4.5 1.2 ppb v/v 05/11/16 20:09 11.28Trichloroethene 210

4.5 2.2 ppb v/v 05/11/16 20:09 11.28Trichlorofluoromethane 36

9.0 1.8 ppb v/v 05/11/16 20:09 11.281,2,4-Trimethylbenzene ND

4.5 1.4 ppb v/v 05/11/16 20:09 11.281,3,5-Trimethylbenzene ND

9.0 1.6 ppb v/v 05/11/16 20:09 11.28Vinyl acetate ND

4.5 1.4 ppb v/v 05/11/16 20:09 11.28Vinyl chloride ND

9.0 1.1 ppb v/v 05/11/16 20:09 11.28m,p-Xylene ND

4.5 0.61 ppb v/v 05/11/16 20:09 11.28o-Xylene ND

4-Bromofluorobenzene (Surr) 95 70 - 130 05/11/16 20:09 11.28

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 97 05/11/16 20:09 11.2870 - 130

Toluene-d8 (Surr) 100 05/11/16 20:09 11.2870 - 130
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-8Client Sample ID: 099470-001/MWL-SV03-200
Matrix: AirDate Collected: 04/27/16 09:13

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.3 J 57 2.0 ppb v/v 05/11/16 20:54 11.33

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 0.90 ppb v/v 05/11/16 20:54 11.33Benzene ND

9.1 1.8 ppb v/v 05/11/16 20:54 11.33Benzyl chloride ND

3.4 0.75 ppb v/v 05/11/16 20:54 11.33Bromodichloromethane ND

4.5 0.79 ppb v/v 05/11/16 20:54 11.33Bromoform ND

9.1 3.8 ppb v/v 05/11/16 20:54 11.33Bromomethane ND

9.1 2.3 ppb v/v 05/11/16 20:54 11.332-Butanone (MEK) ND

9.1 0.88 ppb v/v 05/11/16 20:54 11.33Carbon disulfide ND

9.1 0.73 ppb v/v 05/11/16 20:54 11.33Carbon tetrachloride ND

3.4 0.73 ppb v/v 05/11/16 20:54 11.33Chlorobenzene ND

9.1 3.5 ppb v/v 05/11/16 20:54 11.33Chloroethane ND

3.4 1.1 ppb v/v 05/11/16 20:54 11.33Chloroform 2.1 J

9.1 2.2 ppb v/v 05/11/16 20:54 11.33Chloromethane ND

4.5 0.90 ppb v/v 05/11/16 20:54 11.33Dibromochloromethane ND

9.1 0.85 ppb v/v 05/11/16 20:54 11.331,2-Dibromoethane (EDB) ND

4.5 1.8 ppb v/v 05/11/16 20:54 11.331,2-Dichloro-1,1,2,2-tetrafluoroethane ND

4.5 1.5 ppb v/v 05/11/16 20:54 11.331,2-Dichlorobenzene ND

4.5 1.2 ppb v/v 05/11/16 20:54 11.331,3-Dichlorobenzene ND

4.5 1.7 ppb v/v 05/11/16 20:54 11.331,4-Dichlorobenzene ND

4.5 1.6 ppb v/v 05/11/16 20:54 11.33Dichlorodifluoromethane 57

3.4 0.82 ppb v/v 05/11/16 20:54 11.331,1-Dichloroethane 7.7

9.1 1.0 ppb v/v 05/11/16 20:54 11.331,2-Dichloroethane ND

9.1 1.5 ppb v/v 05/11/16 20:54 11.331,1-Dichloroethene 33

4.5 1.0 ppb v/v 05/11/16 20:54 11.33cis-1,2-Dichloroethene 4.8

4.5 1.1 ppb v/v 05/11/16 20:54 11.33trans-1,2-Dichloroethene ND

4.5 2.7 ppb v/v 05/11/16 20:54 11.331,2-Dichloropropane ND

4.5 1.2 ppb v/v 05/11/16 20:54 11.33cis-1,3-Dichloropropene ND

4.5 1.0 ppb v/v 05/11/16 20:54 11.33trans-1,3-Dichloropropene ND

4.5 0.71 ppb v/v 05/11/16 20:54 11.33Ethylbenzene ND

4.5 2.1 ppb v/v 05/11/16 20:54 11.334-Ethyltoluene ND

23 4.9 ppb v/v 05/11/16 20:54 11.33Hexachlorobutadiene ND

4.5 0.99 ppb v/v 05/11/16 20:54 11.332-Hexanone ND

4.5 1.5 ppb v/v 05/11/16 20:54 11.334-Methyl-2-pentanone (MIBK) ND

4.5 0.82 ppb v/v 05/11/16 20:54 11.33Methylene Chloride ND

4.5 0.67 ppb v/v 05/11/16 20:54 11.33Styrene ND

4.5 0.78 ppb v/v 05/11/16 20:54 11.331,1,2,2-Tetrachloroethane ND

4.5 0.58 ppb v/v 05/11/16 20:54 11.33Tetrachloroethene 270

4.5 0.58 ppb v/v 05/11/16 20:54 11.33Toluene 0.71 J

4.5 1.8 ppb v/v 05/11/16 20:54 11.331,1,2-Trichloro-1,2,2-trifluoroetha
ne

180

23 4.9 ppb v/v 05/11/16 20:54 11.331,2,4-Trichlorobenzene ND

3.4 0.74 ppb v/v 05/11/16 20:54 11.331,1,1-Trichloroethane 2.9 J

4.5 0.76 ppb v/v 05/11/16 20:54 11.331,1,2-Trichloroethane ND

4.5 1.2 ppb v/v 05/11/16 20:54 11.33Trichloroethene 250

4.5 2.2 ppb v/v 05/11/16 20:54 11.33Trichlorofluoromethane 31

9.1 1.8 ppb v/v 05/11/16 20:54 11.331,2,4-Trimethylbenzene ND

4.5 1.4 ppb v/v 05/11/16 20:54 11.331,3,5-Trimethylbenzene ND

9.1 1.6 ppb v/v 05/11/16 20:54 11.33Vinyl acetate ND

4.5 1.4 ppb v/v 05/11/16 20:54 11.33Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-8Client Sample ID: 099470-001/MWL-SV03-200
Matrix: AirDate Collected: 04/27/16 09:13

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

m,p-Xylene ND 9.1 1.1 ppb v/v 05/11/16 20:54 11.33

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 0.61 ppb v/v 05/11/16 20:54 11.33o-Xylene ND

4-Bromofluorobenzene (Surr) 94 70 - 130 05/11/16 20:54 11.33

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 96 05/11/16 20:54 11.3370 - 130

Toluene-d8 (Surr) 99 05/11/16 20:54 11.3370 - 130

Lab Sample ID: 320-18657-9Client Sample ID: 099471-001/MWL-SV03-300
Matrix: AirDate Collected: 04/27/16 09:19

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.6 J 66 2.3 ppb v/v 05/11/16 21:39 13.2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.3 1.0 ppb v/v 05/11/16 21:39 13.2Benzene ND

11 2.2 ppb v/v 05/11/16 21:39 13.2Benzyl chloride ND

4.0 0.87 ppb v/v 05/11/16 21:39 13.2Bromodichloromethane ND

5.3 0.92 ppb v/v 05/11/16 21:39 13.2Bromoform ND

11 4.4 ppb v/v 05/11/16 21:39 13.2Bromomethane ND

11 2.6 ppb v/v 05/11/16 21:39 13.22-Butanone (MEK) ND

11 1.0 ppb v/v 05/11/16 21:39 13.2Carbon disulfide ND

11 0.84 ppb v/v 05/11/16 21:39 13.2Carbon tetrachloride ND

4.0 0.84 ppb v/v 05/11/16 21:39 13.2Chlorobenzene ND

11 4.1 ppb v/v 05/11/16 21:39 13.2Chloroethane ND

4.0 1.3 ppb v/v 05/11/16 21:39 13.2Chloroform ND

11 2.6 ppb v/v 05/11/16 21:39 13.2Chloromethane ND

5.3 1.0 ppb v/v 05/11/16 21:39 13.2Dibromochloromethane ND

11 0.99 ppb v/v 05/11/16 21:39 13.21,2-Dibromoethane (EDB) ND

5.3 2.0 ppb v/v 05/11/16 21:39 13.21,2-Dichloro-1,1,2,2-tetrafluoroethane ND

5.3 1.7 ppb v/v 05/11/16 21:39 13.21,2-Dichlorobenzene ND

5.3 1.5 ppb v/v 05/11/16 21:39 13.21,3-Dichlorobenzene ND

5.3 2.0 ppb v/v 05/11/16 21:39 13.21,4-Dichlorobenzene ND

5.3 1.9 ppb v/v 05/11/16 21:39 13.2Dichlorodifluoromethane 33

4.0 0.95 ppb v/v 05/11/16 21:39 13.21,1-Dichloroethane 2.5 J

11 1.2 ppb v/v 05/11/16 21:39 13.21,2-Dichloroethane ND

11 1.7 ppb v/v 05/11/16 21:39 13.21,1-Dichloroethene 19

5.3 1.2 ppb v/v 05/11/16 21:39 13.2cis-1,2-Dichloroethene 2.0 J

5.3 1.3 ppb v/v 05/11/16 21:39 13.2trans-1,2-Dichloroethene ND

5.3 3.2 ppb v/v 05/11/16 21:39 13.21,2-Dichloropropane ND

5.3 1.4 ppb v/v 05/11/16 21:39 13.2cis-1,3-Dichloropropene ND

5.3 1.2 ppb v/v 05/11/16 21:39 13.2trans-1,3-Dichloropropene ND

5.3 0.83 ppb v/v 05/11/16 21:39 13.2Ethylbenzene ND

5.3 2.5 ppb v/v 05/11/16 21:39 13.24-Ethyltoluene ND

26 5.7 ppb v/v 05/11/16 21:39 13.2Hexachlorobutadiene ND

5.3 1.1 ppb v/v 05/11/16 21:39 13.22-Hexanone ND

5.3 1.8 ppb v/v 05/11/16 21:39 13.24-Methyl-2-pentanone (MIBK) ND

5.3 0.95 ppb v/v 05/11/16 21:39 13.2Methylene Chloride 3.0 J B
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-9Client Sample ID: 099471-001/MWL-SV03-300
Matrix: AirDate Collected: 04/27/16 09:19

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Styrene ND 5.3 0.78 ppb v/v 05/11/16 21:39 13.2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.3 0.91 ppb v/v 05/11/16 21:39 13.21,1,2,2-Tetrachloroethane ND

5.3 0.67 ppb v/v 05/11/16 21:39 13.2Tetrachloroethene 310

5.3 0.67 ppb v/v 05/11/16 21:39 13.2Toluene 0.74 J

5.3 2.2 ppb v/v 05/11/16 21:39 13.21,1,2-Trichloro-1,2,2-trifluoroetha
ne

100

26 5.7 ppb v/v 05/11/16 21:39 13.21,2,4-Trichlorobenzene ND

4.0 0.86 ppb v/v 05/11/16 21:39 13.21,1,1-Trichloroethane 0.94 J

5.3 0.88 ppb v/v 05/11/16 21:39 13.21,1,2-Trichloroethane ND

5.3 1.4 ppb v/v 05/11/16 21:39 13.2Trichloroethene 200

5.3 2.6 ppb v/v 05/11/16 21:39 13.2Trichlorofluoromethane 12

11 2.1 ppb v/v 05/11/16 21:39 13.21,2,4-Trimethylbenzene ND

5.3 1.7 ppb v/v 05/11/16 21:39 13.21,3,5-Trimethylbenzene ND

11 1.9 ppb v/v 05/11/16 21:39 13.2Vinyl acetate ND

5.3 1.6 ppb v/v 05/11/16 21:39 13.2Vinyl chloride ND

11 1.3 ppb v/v 05/11/16 21:39 13.2m,p-Xylene ND

5.3 0.71 ppb v/v 05/11/16 21:39 13.2o-Xylene ND

4-Bromofluorobenzene (Surr) 96 70 - 130 05/11/16 21:39 13.2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 98 05/11/16 21:39 13.270 - 130

Toluene-d8 (Surr) 99 05/11/16 21:39 13.270 - 130

Lab Sample ID: 320-18657-10Client Sample ID: 099472-001/MWL-SV03-400
Matrix: AirDate Collected: 04/27/16 09:45

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 4.1 J 93 3.3 ppb v/v 05/11/16 22:24 18.6

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

7.4 1.5 ppb v/v 05/11/16 22:24 18.6Benzene ND

15 3.0 ppb v/v 05/11/16 22:24 18.6Benzyl chloride ND

5.6 1.2 ppb v/v 05/11/16 22:24 18.6Bromodichloromethane ND

7.4 1.3 ppb v/v 05/11/16 22:24 18.6Bromoform ND

15 6.2 ppb v/v 05/11/16 22:24 18.6Bromomethane ND

15 3.7 ppb v/v 05/11/16 22:24 18.62-Butanone (MEK) ND

15 1.5 ppb v/v 05/11/16 22:24 18.6Carbon disulfide ND

15 1.2 ppb v/v 05/11/16 22:24 18.6Carbon tetrachloride ND

5.6 1.2 ppb v/v 05/11/16 22:24 18.6Chlorobenzene ND

15 5.7 ppb v/v 05/11/16 22:24 18.6Chloroethane ND

5.6 1.8 ppb v/v 05/11/16 22:24 18.6Chloroform ND

15 3.7 ppb v/v 05/11/16 22:24 18.6Chloromethane ND

7.4 1.5 ppb v/v 05/11/16 22:24 18.6Dibromochloromethane ND

15 1.4 ppb v/v 05/11/16 22:24 18.61,2-Dibromoethane (EDB) ND

7.4 2.9 ppb v/v 05/11/16 22:24 18.61,2-Dichloro-1,1,2,2-tetrafluoroethane ND

7.4 2.4 ppb v/v 05/11/16 22:24 18.61,2-Dichlorobenzene ND

7.4 2.0 ppb v/v 05/11/16 22:24 18.61,3-Dichlorobenzene ND

7.4 2.8 ppb v/v 05/11/16 22:24 18.61,4-Dichlorobenzene ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-10Client Sample ID: 099472-001/MWL-SV03-400
Matrix: AirDate Collected: 04/27/16 09:45

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Dichlorodifluoromethane 25 7.4 2.7 ppb v/v 05/11/16 22:24 18.6

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.6 1.3 ppb v/v 05/11/16 22:24 18.61,1-Dichloroethane 3.3 J

15 1.6 ppb v/v 05/11/16 22:24 18.61,2-Dichloroethane ND

15 2.4 ppb v/v 05/11/16 22:24 18.61,1-Dichloroethene 20

7.4 1.7 ppb v/v 05/11/16 22:24 18.6cis-1,2-Dichloroethene 2.5 J

7.4 1.9 ppb v/v 05/11/16 22:24 18.6trans-1,2-Dichloroethene ND

7.4 4.5 ppb v/v 05/11/16 22:24 18.61,2-Dichloropropane ND

7.4 1.9 ppb v/v 05/11/16 22:24 18.6cis-1,3-Dichloropropene ND

7.4 1.6 ppb v/v 05/11/16 22:24 18.6trans-1,3-Dichloropropene ND

7.4 1.2 ppb v/v 05/11/16 22:24 18.6Ethylbenzene ND

7.4 3.5 ppb v/v 05/11/16 22:24 18.64-Ethyltoluene ND

37 8.0 ppb v/v 05/11/16 22:24 18.6Hexachlorobutadiene ND

7.4 1.6 ppb v/v 05/11/16 22:24 18.62-Hexanone ND

7.4 2.5 ppb v/v 05/11/16 22:24 18.64-Methyl-2-pentanone (MIBK) ND

7.4 1.3 ppb v/v 05/11/16 22:24 18.6Methylene Chloride 3.5 J B

7.4 1.1 ppb v/v 05/11/16 22:24 18.6Styrene ND

7.4 1.3 ppb v/v 05/11/16 22:24 18.61,1,2,2-Tetrachloroethane ND

7.4 0.95 ppb v/v 05/11/16 22:24 18.6Tetrachloroethene 430

7.4 0.95 ppb v/v 05/11/16 22:24 18.6Toluene 1.2 J

7.4 3.0 ppb v/v 05/11/16 22:24 18.61,1,2-Trichloro-1,2,2-trifluoroetha
ne

78

37 8.1 ppb v/v 05/11/16 22:24 18.61,2,4-Trichlorobenzene ND

5.6 1.2 ppb v/v 05/11/16 22:24 18.61,1,1-Trichloroethane 1.2 J

7.4 1.2 ppb v/v 05/11/16 22:24 18.61,1,2-Trichloroethane ND

7.4 2.0 ppb v/v 05/11/16 22:24 18.6Trichloroethene 300

7.4 3.6 ppb v/v 05/11/16 22:24 18.6Trichlorofluoromethane 11

15 3.0 ppb v/v 05/11/16 22:24 18.61,2,4-Trimethylbenzene ND

7.4 2.3 ppb v/v 05/11/16 22:24 18.61,3,5-Trimethylbenzene ND

15 2.7 ppb v/v 05/11/16 22:24 18.6Vinyl acetate ND

7.4 2.2 ppb v/v 05/11/16 22:24 18.6Vinyl chloride ND

15 1.9 ppb v/v 05/11/16 22:24 18.6m,p-Xylene ND

7.4 1.0 ppb v/v 05/11/16 22:24 18.6o-Xylene ND

4-Bromofluorobenzene (Surr) 94 70 - 130 05/11/16 22:24 18.6

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 96 05/11/16 22:24 18.670 - 130

Toluene-d8 (Surr) 100 05/11/16 22:24 18.670 - 130

Lab Sample ID: 320-18657-11Client Sample ID: 099473-001/MWL-SV-FB4
Matrix: AirDate Collected: 04/27/16 10:14

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 05/11/16 23:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 05/11/16 23:15 1Benzene ND

0.80 0.16 ppb v/v 05/11/16 23:15 1Benzyl chloride ND

0.30 0.066 ppb v/v 05/11/16 23:15 1Bromodichloromethane ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-11Client Sample ID: 099473-001/MWL-SV-FB4
Matrix: AirDate Collected: 04/27/16 10:14

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Bromoform ND 0.40 0.070 ppb v/v 05/11/16 23:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.80 0.34 ppb v/v 05/11/16 23:15 1Bromomethane ND

0.80 0.20 ppb v/v 05/11/16 23:15 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 05/11/16 23:15 1Carbon disulfide ND

0.80 0.064 ppb v/v 05/11/16 23:15 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 05/11/16 23:15 1Chlorobenzene ND

0.80 0.31 ppb v/v 05/11/16 23:15 1Chloroethane ND

0.30 0.095 ppb v/v 05/11/16 23:15 1Chloroform ND

0.80 0.20 ppb v/v 05/11/16 23:15 1Chloromethane ND

0.40 0.079 ppb v/v 05/11/16 23:15 1Dibromochloromethane ND

0.80 0.075 ppb v/v 05/11/16 23:15 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 05/11/16 23:15 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 05/11/16 23:15 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 05/11/16 23:15 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 23:15 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 23:15 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 05/11/16 23:15 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 05/11/16 23:15 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 05/11/16 23:15 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 05/11/16 23:15 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 05/11/16 23:15 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 05/11/16 23:15 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 05/11/16 23:15 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 05/11/16 23:15 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 05/11/16 23:15 1Ethylbenzene ND

0.40 0.19 ppb v/v 05/11/16 23:15 14-Ethyltoluene ND

2.0 0.43 ppb v/v 05/11/16 23:15 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 05/11/16 23:15 12-Hexanone ND

0.40 0.14 ppb v/v 05/11/16 23:15 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 05/11/16 23:15 1Methylene Chloride 0.14 J B

0.40 0.059 ppb v/v 05/11/16 23:15 1Styrene ND

0.40 0.069 ppb v/v 05/11/16 23:15 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 05/11/16 23:15 1Tetrachloroethene ND

0.40 0.051 ppb v/v 05/11/16 23:15 1Toluene ND

0.40 0.16 ppb v/v 05/11/16 23:15 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 05/11/16 23:15 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 05/11/16 23:15 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 05/11/16 23:15 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 05/11/16 23:15 1Trichloroethene ND

0.40 0.20 ppb v/v 05/11/16 23:15 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 05/11/16 23:15 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 05/11/16 23:15 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 05/11/16 23:15 1Vinyl acetate ND

0.40 0.12 ppb v/v 05/11/16 23:15 1Vinyl chloride ND

0.80 0.10 ppb v/v 05/11/16 23:15 1m,p-Xylene ND

0.40 0.054 ppb v/v 05/11/16 23:15 1o-Xylene ND

4-Bromofluorobenzene (Surr) 92 70 - 130 05/11/16 23:15 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-11Client Sample ID: 099473-001/MWL-SV-FB4
Matrix: AirDate Collected: 04/27/16 10:14

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

1,2-Dichloroethane-d4 (Surr) 95 70 - 130 05/11/16 23:15 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Toluene-d8 (Surr) 98 05/11/16 23:15 170 - 130

Lab Sample ID: 320-18657-12Client Sample ID: 099474-001/MWL-SV04-50
Matrix: AirDate Collected: 04/27/16 10:24

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.5 J 15 0.52 ppb v/v 05/12/16 00:02 2.9

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.2 0.23 ppb v/v 05/12/16 00:02 2.9Benzene 0.56 J

2.3 0.47 ppb v/v 05/12/16 00:02 2.9Benzyl chloride ND

0.87 0.19 ppb v/v 05/12/16 00:02 2.9Bromodichloromethane ND

1.2 0.20 ppb v/v 05/12/16 00:02 2.9Bromoform ND

2.3 0.97 ppb v/v 05/12/16 00:02 2.9Bromomethane ND

2.3 0.58 ppb v/v 05/12/16 00:02 2.92-Butanone (MEK) 0.59 J

2.3 0.23 ppb v/v 05/12/16 00:02 2.9Carbon disulfide ND

2.3 0.19 ppb v/v 05/12/16 00:02 2.9Carbon tetrachloride 0.22 J

0.87 0.19 ppb v/v 05/12/16 00:02 2.9Chlorobenzene ND

2.3 0.89 ppb v/v 05/12/16 00:02 2.9Chloroethane ND

0.87 0.28 ppb v/v 05/12/16 00:02 2.9Chloroform 2.0

2.3 0.57 ppb v/v 05/12/16 00:02 2.9Chloromethane ND

1.2 0.23 ppb v/v 05/12/16 00:02 2.9Dibromochloromethane ND

2.3 0.22 ppb v/v 05/12/16 00:02 2.91,2-Dibromoethane (EDB) ND

1.2 0.45 ppb v/v 05/12/16 00:02 2.91,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.2 0.38 ppb v/v 05/12/16 00:02 2.91,2-Dichlorobenzene ND

1.2 0.32 ppb v/v 05/12/16 00:02 2.91,3-Dichlorobenzene ND

1.2 0.43 ppb v/v 05/12/16 00:02 2.91,4-Dichlorobenzene ND

1.2 0.42 ppb v/v 05/12/16 00:02 2.9Dichlorodifluoromethane 25

0.87 0.21 ppb v/v 05/12/16 00:02 2.91,1-Dichloroethane 1.7

2.3 0.26 ppb v/v 05/12/16 00:02 2.91,2-Dichloroethane ND

2.3 0.37 ppb v/v 05/12/16 00:02 2.91,1-Dichloroethene 8.5

1.2 0.26 ppb v/v 05/12/16 00:02 2.9cis-1,2-Dichloroethene 0.79 J

1.2 0.29 ppb v/v 05/12/16 00:02 2.9trans-1,2-Dichloroethene ND

1.2 0.70 ppb v/v 05/12/16 00:02 2.91,2-Dichloropropane ND

1.2 0.30 ppb v/v 05/12/16 00:02 2.9cis-1,3-Dichloropropene ND

1.2 0.26 ppb v/v 05/12/16 00:02 2.9trans-1,3-Dichloropropene ND

1.2 0.18 ppb v/v 05/12/16 00:02 2.9Ethylbenzene ND

1.2 0.54 ppb v/v 05/12/16 00:02 2.94-Ethyltoluene ND

5.8 1.3 ppb v/v 05/12/16 00:02 2.9Hexachlorobutadiene ND

1.2 0.25 ppb v/v 05/12/16 00:02 2.92-Hexanone ND

1.2 0.39 ppb v/v 05/12/16 00:02 2.94-Methyl-2-pentanone (MIBK) ND

1.2 0.21 ppb v/v 05/12/16 00:02 2.9Methylene Chloride 0.55 J B

1.2 0.17 ppb v/v 05/12/16 00:02 2.9Styrene ND

1.2 0.20 ppb v/v 05/12/16 00:02 2.91,1,2,2-Tetrachloroethane ND

1.2 0.15 ppb v/v 05/12/16 00:02 2.9Tetrachloroethene 78

1.2 0.15 ppb v/v 05/12/16 00:02 2.9Toluene 0.18 J
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-12Client Sample ID: 099474-001/MWL-SV04-50
Matrix: AirDate Collected: 04/27/16 10:24

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,1,2-Trichloro-1,2,2-trifluoroetha
ne

75 1.2 0.47 ppb v/v 05/12/16 00:02 2.9

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.8 1.3 ppb v/v 05/12/16 00:02 2.91,2,4-Trichlorobenzene ND

0.87 0.19 ppb v/v 05/12/16 00:02 2.91,1,1-Trichloroethane 7.6

1.2 0.19 ppb v/v 05/12/16 00:02 2.91,1,2-Trichloroethane ND

1.2 0.30 ppb v/v 05/12/16 00:02 2.9Trichloroethene 70

1.2 0.57 ppb v/v 05/12/16 00:02 2.9Trichlorofluoromethane 28

2.3 0.47 ppb v/v 05/12/16 00:02 2.91,2,4-Trimethylbenzene ND

1.2 0.36 ppb v/v 05/12/16 00:02 2.91,3,5-Trimethylbenzene ND

2.3 0.42 ppb v/v 05/12/16 00:02 2.9Vinyl acetate ND

1.2 0.35 ppb v/v 05/12/16 00:02 2.9Vinyl chloride ND

2.3 0.29 ppb v/v 05/12/16 00:02 2.9m,p-Xylene ND

1.2 0.16 ppb v/v 05/12/16 00:02 2.9o-Xylene ND

4-Bromofluorobenzene (Surr) 97 70 - 130 05/12/16 00:02 2.9

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 98 05/12/16 00:02 2.970 - 130

Toluene-d8 (Surr) 99 05/12/16 00:02 2.970 - 130

Lab Sample ID: 320-18657-13Client Sample ID: 099475-001/MWL-SV04-100
Matrix: AirDate Collected: 04/27/16 10:28

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.0 J 29 1.0 ppb v/v 05/12/16 00:48 5.89

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.47 ppb v/v 05/12/16 00:48 5.89Benzene ND

4.7 0.96 ppb v/v 05/12/16 00:48 5.89Benzyl chloride ND

1.8 0.39 ppb v/v 05/12/16 00:48 5.89Bromodichloromethane ND

2.4 0.41 ppb v/v 05/12/16 00:48 5.89Bromoform ND

4.7 2.0 ppb v/v 05/12/16 00:48 5.89Bromomethane ND

4.7 1.2 ppb v/v 05/12/16 00:48 5.892-Butanone (MEK) ND

4.7 0.46 ppb v/v 05/12/16 00:48 5.89Carbon disulfide ND

4.7 0.38 ppb v/v 05/12/16 00:48 5.89Carbon tetrachloride ND

1.8 0.38 ppb v/v 05/12/16 00:48 5.89Chlorobenzene ND

4.7 1.8 ppb v/v 05/12/16 00:48 5.89Chloroethane ND

1.8 0.56 ppb v/v 05/12/16 00:48 5.89Chloroform 2.3

4.7 1.2 ppb v/v 05/12/16 00:48 5.89Chloromethane ND

2.4 0.47 ppb v/v 05/12/16 00:48 5.89Dibromochloromethane ND

4.7 0.44 ppb v/v 05/12/16 00:48 5.891,2-Dibromoethane (EDB) ND

2.4 0.91 ppb v/v 05/12/16 00:48 5.891,2-Dichloro-1,1,2,2-tetrafluoroethane ND

2.4 0.77 ppb v/v 05/12/16 00:48 5.891,2-Dichlorobenzene ND

2.4 0.65 ppb v/v 05/12/16 00:48 5.891,3-Dichlorobenzene ND

2.4 0.88 ppb v/v 05/12/16 00:48 5.891,4-Dichlorobenzene ND

2.4 0.85 ppb v/v 05/12/16 00:48 5.89Dichlorodifluoromethane 42

1.8 0.42 ppb v/v 05/12/16 00:48 5.891,1-Dichloroethane 3.6

4.7 0.52 ppb v/v 05/12/16 00:48 5.891,2-Dichloroethane ND

4.7 0.76 ppb v/v 05/12/16 00:48 5.891,1-Dichloroethene 20
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-13Client Sample ID: 099475-001/MWL-SV04-100
Matrix: AirDate Collected: 04/27/16 10:28

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

cis-1,2-Dichloroethene 2.2 J 2.4 0.52 ppb v/v 05/12/16 00:48 5.89

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.59 ppb v/v 05/12/16 00:48 5.89trans-1,2-Dichloroethene ND

2.4 1.4 ppb v/v 05/12/16 00:48 5.891,2-Dichloropropane ND

2.4 0.61 ppb v/v 05/12/16 00:48 5.89cis-1,3-Dichloropropene ND

2.4 0.52 ppb v/v 05/12/16 00:48 5.89trans-1,3-Dichloropropene ND

2.4 0.37 ppb v/v 05/12/16 00:48 5.89Ethylbenzene ND

2.4 1.1 ppb v/v 05/12/16 00:48 5.894-Ethyltoluene ND

12 2.5 ppb v/v 05/12/16 00:48 5.89Hexachlorobutadiene ND

2.4 0.51 ppb v/v 05/12/16 00:48 5.892-Hexanone ND

2.4 0.80 ppb v/v 05/12/16 00:48 5.894-Methyl-2-pentanone (MIBK) ND

2.4 0.42 ppb v/v 05/12/16 00:48 5.89Methylene Chloride 1.3 J B

2.4 0.35 ppb v/v 05/12/16 00:48 5.89Styrene ND

2.4 0.41 ppb v/v 05/12/16 00:48 5.891,1,2,2-Tetrachloroethane ND

2.4 0.30 ppb v/v 05/12/16 00:48 5.89Tetrachloroethene 130

2.4 0.30 ppb v/v 05/12/16 00:48 5.89Toluene ND

2.4 0.96 ppb v/v 05/12/16 00:48 5.891,1,2-Trichloro-1,2,2-trifluoroetha
ne

120

12 2.6 ppb v/v 05/12/16 00:48 5.891,2,4-Trichlorobenzene ND

1.8 0.38 ppb v/v 05/12/16 00:48 5.891,1,1-Trichloroethane 6.2

2.4 0.39 ppb v/v 05/12/16 00:48 5.891,1,2-Trichloroethane ND

2.4 0.62 ppb v/v 05/12/16 00:48 5.89Trichloroethene 140

2.4 1.2 ppb v/v 05/12/16 00:48 5.89Trichlorofluoromethane 41

4.7 0.95 ppb v/v 05/12/16 00:48 5.891,2,4-Trimethylbenzene ND

2.4 0.74 ppb v/v 05/12/16 00:48 5.891,3,5-Trimethylbenzene ND

4.7 0.85 ppb v/v 05/12/16 00:48 5.89Vinyl acetate ND

2.4 0.71 ppb v/v 05/12/16 00:48 5.89Vinyl chloride ND

4.7 0.59 ppb v/v 05/12/16 00:48 5.89m,p-Xylene ND

2.4 0.32 ppb v/v 05/12/16 00:48 5.89o-Xylene ND

4-Bromofluorobenzene (Surr) 96 70 - 130 05/12/16 00:48 5.89

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 97 05/12/16 00:48 5.8970 - 130

Toluene-d8 (Surr) 98 05/12/16 00:48 5.8970 - 130

Lab Sample ID: 320-18657-14Client Sample ID: 099476-001/MWL-SV04-200
Matrix: AirDate Collected: 04/27/16 10:37

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 5.2 J 41 1.5 ppb v/v 05/12/16 01:33 8.21

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.3 0.65 ppb v/v 05/12/16 01:33 8.21Benzene ND

6.6 1.3 ppb v/v 05/12/16 01:33 8.21Benzyl chloride ND

2.5 0.54 ppb v/v 05/12/16 01:33 8.21Bromodichloromethane ND

3.3 0.57 ppb v/v 05/12/16 01:33 8.21Bromoform ND

6.6 2.8 ppb v/v 05/12/16 01:33 8.21Bromomethane ND

6.6 1.6 ppb v/v 05/12/16 01:33 8.212-Butanone (MEK) ND

6.6 0.64 ppb v/v 05/12/16 01:33 8.21Carbon disulfide ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-14Client Sample ID: 099476-001/MWL-SV04-200
Matrix: AirDate Collected: 04/27/16 10:37

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Carbon tetrachloride ND 6.6 0.53 ppb v/v 05/12/16 01:33 8.21

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.53 ppb v/v 05/12/16 01:33 8.21Chlorobenzene ND

6.6 2.5 ppb v/v 05/12/16 01:33 8.21Chloroethane ND

2.5 0.78 ppb v/v 05/12/16 01:33 8.21Chloroform 1.4 J

6.6 1.6 ppb v/v 05/12/16 01:33 8.21Chloromethane ND

3.3 0.65 ppb v/v 05/12/16 01:33 8.21Dibromochloromethane ND

6.6 0.62 ppb v/v 05/12/16 01:33 8.211,2-Dibromoethane (EDB) ND

3.3 1.3 ppb v/v 05/12/16 01:33 8.211,2-Dichloro-1,1,2,2-tetrafluoroethane ND

3.3 1.1 ppb v/v 05/12/16 01:33 8.211,2-Dichlorobenzene ND

3.3 0.90 ppb v/v 05/12/16 01:33 8.211,3-Dichlorobenzene ND

3.3 1.2 ppb v/v 05/12/16 01:33 8.211,4-Dichlorobenzene ND

3.3 1.2 ppb v/v 05/12/16 01:33 8.21Dichlorodifluoromethane 56

2.5 0.59 ppb v/v 05/12/16 01:33 8.211,1-Dichloroethane 5.3

6.6 0.72 ppb v/v 05/12/16 01:33 8.211,2-Dichloroethane ND

6.6 1.1 ppb v/v 05/12/16 01:33 8.211,1-Dichloroethene 35

3.3 0.73 ppb v/v 05/12/16 01:33 8.21cis-1,2-Dichloroethene 3.3

3.3 0.82 ppb v/v 05/12/16 01:33 8.21trans-1,2-Dichloroethene ND

3.3 2.0 ppb v/v 05/12/16 01:33 8.211,2-Dichloropropane ND

3.3 0.85 ppb v/v 05/12/16 01:33 8.21cis-1,3-Dichloropropene ND

3.3 0.72 ppb v/v 05/12/16 01:33 8.21trans-1,3-Dichloropropene ND

3.3 0.52 ppb v/v 05/12/16 01:33 8.21Ethylbenzene ND

3.3 1.5 ppb v/v 05/12/16 01:33 8.214-Ethyltoluene ND

16 3.5 ppb v/v 05/12/16 01:33 8.21Hexachlorobutadiene ND

3.3 0.71 ppb v/v 05/12/16 01:33 8.212-Hexanone ND

3.3 1.1 ppb v/v 05/12/16 01:33 8.214-Methyl-2-pentanone (MIBK) ND

3.3 0.59 ppb v/v 05/12/16 01:33 8.21Methylene Chloride 2.3 J B

3.3 0.48 ppb v/v 05/12/16 01:33 8.21Styrene ND

3.3 0.57 ppb v/v 05/12/16 01:33 8.211,1,2,2-Tetrachloroethane ND

3.3 0.42 ppb v/v 05/12/16 01:33 8.21Tetrachloroethene 180

3.3 0.42 ppb v/v 05/12/16 01:33 8.21Toluene ND

3.3 1.3 ppb v/v 05/12/16 01:33 8.211,1,2-Trichloro-1,2,2-trifluoroetha
ne

170

16 3.6 ppb v/v 05/12/16 01:33 8.211,2,4-Trichlorobenzene ND

2.5 0.53 ppb v/v 05/12/16 01:33 8.211,1,1-Trichloroethane 2.1 J

3.3 0.55 ppb v/v 05/12/16 01:33 8.211,1,2-Trichloroethane ND

3.3 0.86 ppb v/v 05/12/16 01:33 8.21Trichloroethene 210

3.3 1.6 ppb v/v 05/12/16 01:33 8.21Trichlorofluoromethane 36

6.6 1.3 ppb v/v 05/12/16 01:33 8.211,2,4-Trimethylbenzene ND

3.3 1.0 ppb v/v 05/12/16 01:33 8.211,3,5-Trimethylbenzene ND

6.6 1.2 ppb v/v 05/12/16 01:33 8.21Vinyl acetate ND

3.3 0.99 ppb v/v 05/12/16 01:33 8.21Vinyl chloride ND

6.6 0.82 ppb v/v 05/12/16 01:33 8.21m,p-Xylene ND

3.3 0.44 ppb v/v 05/12/16 01:33 8.21o-Xylene ND

4-Bromofluorobenzene (Surr) 95 70 - 130 05/12/16 01:33 8.21

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 96 05/12/16 01:33 8.2170 - 130

Toluene-d8 (Surr) 100 05/12/16 01:33 8.2170 - 130
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-15Client Sample ID: 099477-001/MWL-SV04-200
Matrix: AirDate Collected: 04/27/16 10:37

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.3 J 44 1.6 ppb v/v 05/12/16 02:18 8.79

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.5 0.69 ppb v/v 05/12/16 02:18 8.79Benzene ND

7.0 1.4 ppb v/v 05/12/16 02:18 8.79Benzyl chloride ND

2.6 0.58 ppb v/v 05/12/16 02:18 8.79Bromodichloromethane ND

3.5 0.62 ppb v/v 05/12/16 02:18 8.79Bromoform ND

7.0 2.9 ppb v/v 05/12/16 02:18 8.79Bromomethane ND

7.0 1.7 ppb v/v 05/12/16 02:18 8.792-Butanone (MEK) ND

7.0 0.69 ppb v/v 05/12/16 02:18 8.79Carbon disulfide ND

7.0 0.56 ppb v/v 05/12/16 02:18 8.79Carbon tetrachloride ND

2.6 0.56 ppb v/v 05/12/16 02:18 8.79Chlorobenzene ND

7.0 2.7 ppb v/v 05/12/16 02:18 8.79Chloroethane ND

2.6 0.84 ppb v/v 05/12/16 02:18 8.79Chloroform 1.4 J

7.0 1.7 ppb v/v 05/12/16 02:18 8.79Chloromethane ND

3.5 0.69 ppb v/v 05/12/16 02:18 8.79Dibromochloromethane ND

7.0 0.66 ppb v/v 05/12/16 02:18 8.791,2-Dibromoethane (EDB) ND

3.5 1.4 ppb v/v 05/12/16 02:18 8.791,2-Dichloro-1,1,2,2-tetrafluoroethane ND

3.5 1.1 ppb v/v 05/12/16 02:18 8.791,2-Dichlorobenzene ND

3.5 0.97 ppb v/v 05/12/16 02:18 8.791,3-Dichlorobenzene ND

3.5 1.3 ppb v/v 05/12/16 02:18 8.791,4-Dichlorobenzene ND

3.5 1.3 ppb v/v 05/12/16 02:18 8.79Dichlorodifluoromethane 58

2.6 0.63 ppb v/v 05/12/16 02:18 8.791,1-Dichloroethane 5.5

7.0 0.77 ppb v/v 05/12/16 02:18 8.791,2-Dichloroethane ND

7.0 1.1 ppb v/v 05/12/16 02:18 8.791,1-Dichloroethene 35

3.5 0.78 ppb v/v 05/12/16 02:18 8.79cis-1,2-Dichloroethene 3.4 J

3.5 0.88 ppb v/v 05/12/16 02:18 8.79trans-1,2-Dichloroethene ND

3.5 2.1 ppb v/v 05/12/16 02:18 8.791,2-Dichloropropane ND

3.5 0.91 ppb v/v 05/12/16 02:18 8.79cis-1,3-Dichloropropene ND

3.5 0.77 ppb v/v 05/12/16 02:18 8.79trans-1,3-Dichloropropene ND

3.5 0.55 ppb v/v 05/12/16 02:18 8.79Ethylbenzene ND

3.5 1.6 ppb v/v 05/12/16 02:18 8.794-Ethyltoluene ND

18 3.8 ppb v/v 05/12/16 02:18 8.79Hexachlorobutadiene ND

3.5 0.76 ppb v/v 05/12/16 02:18 8.792-Hexanone ND

3.5 1.2 ppb v/v 05/12/16 02:18 8.794-Methyl-2-pentanone (MIBK) ND

3.5 0.63 ppb v/v 05/12/16 02:18 8.79Methylene Chloride 2.7 J B

3.5 0.52 ppb v/v 05/12/16 02:18 8.79Styrene ND

3.5 0.61 ppb v/v 05/12/16 02:18 8.791,1,2,2-Tetrachloroethane ND

3.5 0.45 ppb v/v 05/12/16 02:18 8.79Tetrachloroethene 180

3.5 0.45 ppb v/v 05/12/16 02:18 8.79Toluene 0.49 J

3.5 1.4 ppb v/v 05/12/16 02:18 8.791,1,2-Trichloro-1,2,2-trifluoroetha
ne

180

18 3.8 ppb v/v 05/12/16 02:18 8.791,2,4-Trichlorobenzene ND

2.6 0.57 ppb v/v 05/12/16 02:18 8.791,1,1-Trichloroethane 2.1 J

3.5 0.59 ppb v/v 05/12/16 02:18 8.791,1,2-Trichloroethane ND

3.5 0.92 ppb v/v 05/12/16 02:18 8.79Trichloroethene 220

3.5 1.7 ppb v/v 05/12/16 02:18 8.79Trichlorofluoromethane 36

7.0 1.4 ppb v/v 05/12/16 02:18 8.791,2,4-Trimethylbenzene ND

3.5 1.1 ppb v/v 05/12/16 02:18 8.791,3,5-Trimethylbenzene ND

7.0 1.3 ppb v/v 05/12/16 02:18 8.79Vinyl acetate ND

3.5 1.1 ppb v/v 05/12/16 02:18 8.79Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-15Client Sample ID: 099477-001/MWL-SV04-200
Matrix: AirDate Collected: 04/27/16 10:37

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

m,p-Xylene ND 7.0 0.88 ppb v/v 05/12/16 02:18 8.79

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.5 0.47 ppb v/v 05/12/16 02:18 8.79o-Xylene ND

4-Bromofluorobenzene (Surr) 95 70 - 130 05/12/16 02:18 8.79

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 96 05/12/16 02:18 8.7970 - 130

Toluene-d8 (Surr) 99 05/12/16 02:18 8.7970 - 130

Lab Sample ID: 320-18657-16Client Sample ID: 099478-001/MWL-SV04-300
Matrix: AirDate Collected: 04/27/16 10:42

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.2 J 22 0.79 ppb v/v 05/11/16 16:25 4.44

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.35 ppb v/v 05/11/16 16:25 4.44Benzene 0.39 J

3.6 0.72 ppb v/v 05/11/16 16:25 4.44Benzyl chloride ND

1.3 0.29 ppb v/v 05/11/16 16:25 4.44Bromodichloromethane ND

1.8 0.31 ppb v/v 05/11/16 16:25 4.44Bromoform ND

3.6 1.5 ppb v/v 05/11/16 16:25 4.44Bromomethane ND

3.6 0.88 ppb v/v 05/11/16 16:25 4.442-Butanone (MEK) ND

3.6 0.35 ppb v/v 05/11/16 16:25 4.44Carbon disulfide ND

3.6 0.28 ppb v/v 05/11/16 16:25 4.44Carbon tetrachloride ND

1.3 0.28 ppb v/v 05/11/16 16:25 4.44Chlorobenzene ND

3.6 1.4 ppb v/v 05/11/16 16:25 4.44Chloroethane ND

1.3 0.42 ppb v/v 05/11/16 16:25 4.44Chloroform ND

3.6 0.87 ppb v/v 05/11/16 16:25 4.44Chloromethane ND

1.8 0.35 ppb v/v 05/11/16 16:25 4.44Dibromochloromethane ND

3.6 0.33 ppb v/v 05/11/16 16:25 4.441,2-Dibromoethane (EDB) ND

1.8 0.69 ppb v/v 05/11/16 16:25 4.441,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.8 0.58 ppb v/v 05/11/16 16:25 4.441,2-Dichlorobenzene ND

1.8 0.49 ppb v/v 05/11/16 16:25 4.441,3-Dichlorobenzene ND

1.8 0.66 ppb v/v 05/11/16 16:25 4.441,4-Dichlorobenzene ND

1.8 0.64 ppb v/v 05/11/16 16:25 4.44Dichlorodifluoromethane 20

1.3 0.32 ppb v/v 05/11/16 16:25 4.441,1-Dichloroethane 1.4

3.6 0.39 ppb v/v 05/11/16 16:25 4.441,2-Dichloroethane ND

3.6 0.57 ppb v/v 05/11/16 16:25 4.441,1-Dichloroethene 12

1.8 0.40 ppb v/v 05/11/16 16:25 4.44cis-1,2-Dichloroethene 0.85 J

1.8 0.44 ppb v/v 05/11/16 16:25 4.44trans-1,2-Dichloroethene ND

1.8 1.1 ppb v/v 05/11/16 16:25 4.441,2-Dichloropropane ND

1.8 0.46 ppb v/v 05/11/16 16:25 4.44cis-1,3-Dichloropropene ND

1.8 0.39 ppb v/v 05/11/16 16:25 4.44trans-1,3-Dichloropropene ND

1.8 0.28 ppb v/v 05/11/16 16:25 4.44Ethylbenzene ND

1.8 0.83 ppb v/v 05/11/16 16:25 4.444-Ethyltoluene ND

8.9 1.9 ppb v/v 05/11/16 16:25 4.44Hexachlorobutadiene ND

1.8 0.39 ppb v/v 05/11/16 16:25 4.442-Hexanone ND

1.8 0.60 ppb v/v 05/11/16 16:25 4.444-Methyl-2-pentanone (MIBK) ND

1.8 0.32 ppb v/v 05/11/16 16:25 4.44Methylene Chloride 1.4 J B
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-16Client Sample ID: 099478-001/MWL-SV04-300
Matrix: AirDate Collected: 04/27/16 10:42

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Styrene ND 1.8 0.26 ppb v/v 05/11/16 16:25 4.44

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.31 ppb v/v 05/11/16 16:25 4.441,1,2,2-Tetrachloroethane ND

1.8 0.23 ppb v/v 05/11/16 16:25 4.44Tetrachloroethene 130

1.8 0.23 ppb v/v 05/11/16 16:25 4.44Toluene 0.37 J

1.8 0.72 ppb v/v 05/11/16 16:25 4.441,1,2-Trichloro-1,2,2-trifluoroetha
ne

63

8.9 1.9 ppb v/v 05/11/16 16:25 4.441,2,4-Trichlorobenzene ND

1.3 0.29 ppb v/v 05/11/16 16:25 4.441,1,1-Trichloroethane 1.1 J

1.8 0.30 ppb v/v 05/11/16 16:25 4.441,1,2-Trichloroethane ND

1.8 0.47 ppb v/v 05/11/16 16:25 4.44Trichloroethene 81

1.8 0.87 ppb v/v 05/11/16 16:25 4.44Trichlorofluoromethane 12

3.6 0.72 ppb v/v 05/11/16 16:25 4.441,2,4-Trimethylbenzene ND

1.8 0.56 ppb v/v 05/11/16 16:25 4.441,3,5-Trimethylbenzene ND

3.6 0.64 ppb v/v 05/11/16 16:25 4.44Vinyl acetate ND

1.8 0.53 ppb v/v 05/11/16 16:25 4.44Vinyl chloride ND

3.6 0.44 ppb v/v 05/11/16 16:25 4.44m,p-Xylene ND

1.8 0.24 ppb v/v 05/11/16 16:25 4.44o-Xylene ND

4-Bromofluorobenzene (Surr) 99 70 - 130 05/11/16 16:25 4.44

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 84 05/11/16 16:25 4.4470 - 130

Toluene-d8 (Surr) 83 05/11/16 16:25 4.4470 - 130

Lab Sample ID: 320-18657-17Client Sample ID: 099479-001/MWL-SV04-400
Matrix: AirDate Collected: 04/27/16 10:54

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 18 J 29 1.0 ppb v/v 05/11/16 17:15 5.89

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.47 ppb v/v 05/11/16 17:15 5.89Benzene 3.2

4.7 0.96 ppb v/v 05/11/16 17:15 5.89Benzyl chloride ND

1.8 0.39 ppb v/v 05/11/16 17:15 5.89Bromodichloromethane ND

2.4 0.41 ppb v/v 05/11/16 17:15 5.89Bromoform ND

4.7 2.0 ppb v/v 05/11/16 17:15 5.89Bromomethane ND

4.7 1.2 ppb v/v 05/11/16 17:15 5.892-Butanone (MEK) 3.2 J

4.7 0.46 ppb v/v 05/11/16 17:15 5.89Carbon disulfide 4.0 J

4.7 0.38 ppb v/v 05/11/16 17:15 5.89Carbon tetrachloride ND

1.8 0.38 ppb v/v 05/11/16 17:15 5.89Chlorobenzene ND

4.7 1.8 ppb v/v 05/11/16 17:15 5.89Chloroethane ND

1.8 0.56 ppb v/v 05/11/16 17:15 5.89Chloroform ND

4.7 1.2 ppb v/v 05/11/16 17:15 5.89Chloromethane 1.8 J

2.4 0.47 ppb v/v 05/11/16 17:15 5.89Dibromochloromethane ND

4.7 0.44 ppb v/v 05/11/16 17:15 5.891,2-Dibromoethane (EDB) ND

2.4 0.91 ppb v/v 05/11/16 17:15 5.891,2-Dichloro-1,1,2,2-tetrafluoroethane ND

2.4 0.77 ppb v/v 05/11/16 17:15 5.891,2-Dichlorobenzene ND

2.4 0.65 ppb v/v 05/11/16 17:15 5.891,3-Dichlorobenzene ND

2.4 0.88 ppb v/v 05/11/16 17:15 5.891,4-Dichlorobenzene ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-17Client Sample ID: 099479-001/MWL-SV04-400
Matrix: AirDate Collected: 04/27/16 10:54

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Dichlorodifluoromethane 19 2.4 0.85 ppb v/v 05/11/16 17:15 5.89

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.42 ppb v/v 05/11/16 17:15 5.891,1-Dichloroethane 0.81 J

4.7 0.52 ppb v/v 05/11/16 17:15 5.891,2-Dichloroethane ND

4.7 0.76 ppb v/v 05/11/16 17:15 5.891,1-Dichloroethene 8.6

2.4 0.52 ppb v/v 05/11/16 17:15 5.89cis-1,2-Dichloroethene 0.53 J

2.4 0.59 ppb v/v 05/11/16 17:15 5.89trans-1,2-Dichloroethene ND

2.4 1.4 ppb v/v 05/11/16 17:15 5.891,2-Dichloropropane ND

2.4 0.61 ppb v/v 05/11/16 17:15 5.89cis-1,3-Dichloropropene ND

2.4 0.52 ppb v/v 05/11/16 17:15 5.89trans-1,3-Dichloropropene ND

2.4 0.37 ppb v/v 05/11/16 17:15 5.89Ethylbenzene ND

2.4 1.1 ppb v/v 05/11/16 17:15 5.894-Ethyltoluene ND

12 2.5 ppb v/v 05/11/16 17:15 5.89Hexachlorobutadiene ND

2.4 0.51 ppb v/v 05/11/16 17:15 5.892-Hexanone ND

2.4 0.80 ppb v/v 05/11/16 17:15 5.894-Methyl-2-pentanone (MIBK) ND

2.4 0.42 ppb v/v 05/11/16 17:15 5.89Methylene Chloride 1.6 J B

2.4 0.35 ppb v/v 05/11/16 17:15 5.89Styrene ND

2.4 0.41 ppb v/v 05/11/16 17:15 5.891,1,2,2-Tetrachloroethane ND

2.4 0.30 ppb v/v 05/11/16 17:15 5.89Tetrachloroethene 150

2.4 0.30 ppb v/v 05/11/16 17:15 5.89Toluene 0.48 J

2.4 0.96 ppb v/v 05/11/16 17:15 5.891,1,2-Trichloro-1,2,2-trifluoroetha
ne

62

12 2.6 ppb v/v 05/11/16 17:15 5.891,2,4-Trichlorobenzene ND

1.8 0.38 ppb v/v 05/11/16 17:15 5.891,1,1-Trichloroethane 0.56 J

2.4 0.39 ppb v/v 05/11/16 17:15 5.891,1,2-Trichloroethane ND

2.4 0.62 ppb v/v 05/11/16 17:15 5.89Trichloroethene 70

2.4 1.2 ppb v/v 05/11/16 17:15 5.89Trichlorofluoromethane 9.3

4.7 0.95 ppb v/v 05/11/16 17:15 5.891,2,4-Trimethylbenzene ND

2.4 0.74 ppb v/v 05/11/16 17:15 5.891,3,5-Trimethylbenzene ND

4.7 0.85 ppb v/v 05/11/16 17:15 5.89Vinyl acetate ND

2.4 0.71 ppb v/v 05/11/16 17:15 5.89Vinyl chloride ND

4.7 0.59 ppb v/v 05/11/16 17:15 5.89m,p-Xylene ND

2.4 0.32 ppb v/v 05/11/16 17:15 5.89o-Xylene ND

4-Bromofluorobenzene (Surr) 110 70 - 130 05/11/16 17:15 5.89

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 79 05/11/16 17:15 5.8970 - 130

Toluene-d8 (Surr) 71 05/11/16 17:15 5.8970 - 130

Lab Sample ID: 320-18657-18Client Sample ID: 099480-001/MWL-SV04-400
Matrix: AirDate Collected: 04/27/16 10:54

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.4 J 24 0.84 ppb v/v 05/11/16 18:05 4.71

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.9 0.37 ppb v/v 05/11/16 18:05 4.71Benzene 0.67 J

3.8 0.77 ppb v/v 05/11/16 18:05 4.71Benzyl chloride ND

1.4 0.31 ppb v/v 05/11/16 18:05 4.71Bromodichloromethane ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-18Client Sample ID: 099480-001/MWL-SV04-400
Matrix: AirDate Collected: 04/27/16 10:54

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Bromoform ND 1.9 0.33 ppb v/v 05/11/16 18:05 4.71

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.8 1.6 ppb v/v 05/11/16 18:05 4.71Bromomethane ND

3.8 0.94 ppb v/v 05/11/16 18:05 4.712-Butanone (MEK) ND

3.8 0.37 ppb v/v 05/11/16 18:05 4.71Carbon disulfide 0.83 J

3.8 0.30 ppb v/v 05/11/16 18:05 4.71Carbon tetrachloride ND

1.4 0.30 ppb v/v 05/11/16 18:05 4.71Chlorobenzene ND

3.8 1.5 ppb v/v 05/11/16 18:05 4.71Chloroethane ND

1.4 0.45 ppb v/v 05/11/16 18:05 4.71Chloroform ND

3.8 0.93 ppb v/v 05/11/16 18:05 4.71Chloromethane ND

1.9 0.37 ppb v/v 05/11/16 18:05 4.71Dibromochloromethane ND

3.8 0.35 ppb v/v 05/11/16 18:05 4.711,2-Dibromoethane (EDB) ND

1.9 0.73 ppb v/v 05/11/16 18:05 4.711,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.9 0.61 ppb v/v 05/11/16 18:05 4.711,2-Dichlorobenzene ND

1.9 0.52 ppb v/v 05/11/16 18:05 4.711,3-Dichlorobenzene ND

1.9 0.70 ppb v/v 05/11/16 18:05 4.711,4-Dichlorobenzene ND

1.9 0.68 ppb v/v 05/11/16 18:05 4.71Dichlorodifluoromethane 17

1.4 0.34 ppb v/v 05/11/16 18:05 4.711,1-Dichloroethane 0.80 J

3.8 0.41 ppb v/v 05/11/16 18:05 4.711,2-Dichloroethane ND

3.8 0.61 ppb v/v 05/11/16 18:05 4.711,1-Dichloroethene 7.9

1.9 0.42 ppb v/v 05/11/16 18:05 4.71cis-1,2-Dichloroethene 0.52 J

1.9 0.47 ppb v/v 05/11/16 18:05 4.71trans-1,2-Dichloroethene ND

1.9 1.1 ppb v/v 05/11/16 18:05 4.711,2-Dichloropropane ND

1.9 0.49 ppb v/v 05/11/16 18:05 4.71cis-1,3-Dichloropropene ND

1.9 0.41 ppb v/v 05/11/16 18:05 4.71trans-1,3-Dichloropropene ND

1.9 0.30 ppb v/v 05/11/16 18:05 4.71Ethylbenzene ND

1.9 0.88 ppb v/v 05/11/16 18:05 4.714-Ethyltoluene ND

9.4 2.0 ppb v/v 05/11/16 18:05 4.71Hexachlorobutadiene ND

1.9 0.41 ppb v/v 05/11/16 18:05 4.712-Hexanone ND

1.9 0.64 ppb v/v 05/11/16 18:05 4.714-Methyl-2-pentanone (MIBK) ND

1.9 0.34 ppb v/v 05/11/16 18:05 4.71Methylene Chloride 1.3 J B

1.9 0.28 ppb v/v 05/11/16 18:05 4.71Styrene ND

1.9 0.32 ppb v/v 05/11/16 18:05 4.711,1,2,2-Tetrachloroethane ND

1.9 0.24 ppb v/v 05/11/16 18:05 4.71Tetrachloroethene 110

1.9 0.24 ppb v/v 05/11/16 18:05 4.71Toluene ND

1.9 0.77 ppb v/v 05/11/16 18:05 4.711,1,2-Trichloro-1,2,2-trifluoroetha
ne

56

9.4 2.0 ppb v/v 05/11/16 18:05 4.711,2,4-Trichlorobenzene ND

1.4 0.31 ppb v/v 05/11/16 18:05 4.711,1,1-Trichloroethane 0.54 J

1.9 0.32 ppb v/v 05/11/16 18:05 4.711,1,2-Trichloroethane ND

1.9 0.49 ppb v/v 05/11/16 18:05 4.71Trichloroethene 58

1.9 0.92 ppb v/v 05/11/16 18:05 4.71Trichlorofluoromethane 8.5

3.8 0.76 ppb v/v 05/11/16 18:05 4.711,2,4-Trimethylbenzene ND

1.9 0.59 ppb v/v 05/11/16 18:05 4.711,3,5-Trimethylbenzene ND

3.8 0.68 ppb v/v 05/11/16 18:05 4.71Vinyl acetate ND

1.9 0.57 ppb v/v 05/11/16 18:05 4.71Vinyl chloride ND

3.8 0.47 ppb v/v 05/11/16 18:05 4.71m,p-Xylene ND

1.9 0.25 ppb v/v 05/11/16 18:05 4.71o-Xylene ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-18Client Sample ID: 099480-001/MWL-SV04-400
Matrix: AirDate Collected: 04/27/16 10:54

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

4-Bromofluorobenzene (Surr) 97 70 - 130 05/11/16 18:05 4.71

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 85 05/11/16 18:05 4.7170 - 130

Toluene-d8 (Surr) 84 05/11/16 18:05 4.7170 - 130

Lab Sample ID: 320-18657-19Client Sample ID: 099481-001/MWL-SV-FB5
Matrix: AirDate Collected: 04/27/16 11:17

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 05/11/16 19:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 05/11/16 19:01 1Benzene ND

0.80 0.16 ppb v/v 05/11/16 19:01 1Benzyl chloride ND

0.30 0.066 ppb v/v 05/11/16 19:01 1Bromodichloromethane ND

0.40 0.070 ppb v/v 05/11/16 19:01 1Bromoform ND

0.80 0.34 ppb v/v 05/11/16 19:01 1Bromomethane ND

0.80 0.20 ppb v/v 05/11/16 19:01 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 05/11/16 19:01 1Carbon disulfide 0.18 J

0.80 0.064 ppb v/v 05/11/16 19:01 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 05/11/16 19:01 1Chlorobenzene ND

0.80 0.31 ppb v/v 05/11/16 19:01 1Chloroethane ND

0.30 0.095 ppb v/v 05/11/16 19:01 1Chloroform ND

0.80 0.20 ppb v/v 05/11/16 19:01 1Chloromethane ND

0.40 0.079 ppb v/v 05/11/16 19:01 1Dibromochloromethane ND

0.80 0.075 ppb v/v 05/11/16 19:01 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 05/11/16 19:01 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 05/11/16 19:01 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 05/11/16 19:01 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 19:01 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 05/11/16 19:01 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 05/11/16 19:01 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 05/11/16 19:01 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 05/11/16 19:01 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 05/11/16 19:01 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 05/11/16 19:01 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 05/11/16 19:01 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 05/11/16 19:01 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 05/11/16 19:01 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 05/11/16 19:01 1Ethylbenzene ND

0.40 0.19 ppb v/v 05/11/16 19:01 14-Ethyltoluene ND

2.0 0.43 ppb v/v 05/11/16 19:01 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 05/11/16 19:01 12-Hexanone ND

0.40 0.14 ppb v/v 05/11/16 19:01 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 05/11/16 19:01 1Methylene Chloride 0.24 J B

0.40 0.059 ppb v/v 05/11/16 19:01 1Styrene ND

0.40 0.069 ppb v/v 05/11/16 19:01 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 05/11/16 19:01 1Tetrachloroethene ND

0.40 0.051 ppb v/v 05/11/16 19:01 1Toluene ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-19Client Sample ID: 099481-001/MWL-SV-FB5
Matrix: AirDate Collected: 04/27/16 11:17

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb v/v 05/11/16 19:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.43 ppb v/v 05/11/16 19:01 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 05/11/16 19:01 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 05/11/16 19:01 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 05/11/16 19:01 1Trichloroethene ND

0.40 0.20 ppb v/v 05/11/16 19:01 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 05/11/16 19:01 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 05/11/16 19:01 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 05/11/16 19:01 1Vinyl acetate ND

0.40 0.12 ppb v/v 05/11/16 19:01 1Vinyl chloride ND

0.80 0.10 ppb v/v 05/11/16 19:01 1m,p-Xylene ND

0.40 0.054 ppb v/v 05/11/16 19:01 1o-Xylene ND

4-Bromofluorobenzene (Surr) 92 70 - 130 05/11/16 19:01 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 82 05/11/16 19:01 170 - 130

Toluene-d8 (Surr) 86 05/11/16 19:01 170 - 130

Lab Sample ID: 320-18657-20Client Sample ID: 099482-001/MWL-SV05-50
Matrix: AirDate Collected: 04/27/16 11:22

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.7 J 11 0.40 ppb v/v 05/11/16 19:53 2.26

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.90 0.18 ppb v/v 05/11/16 19:53 2.26Benzene 0.23 J

1.8 0.37 ppb v/v 05/11/16 19:53 2.26Benzyl chloride ND

0.68 0.15 ppb v/v 05/11/16 19:53 2.26Bromodichloromethane ND

0.90 0.16 ppb v/v 05/11/16 19:53 2.26Bromoform ND

1.8 0.76 ppb v/v 05/11/16 19:53 2.26Bromomethane ND

1.8 0.45 ppb v/v 05/11/16 19:53 2.262-Butanone (MEK) ND

1.8 0.18 ppb v/v 05/11/16 19:53 2.26Carbon disulfide ND

1.8 0.14 ppb v/v 05/11/16 19:53 2.26Carbon tetrachloride ND

0.68 0.14 ppb v/v 05/11/16 19:53 2.26Chlorobenzene ND

1.8 0.70 ppb v/v 05/11/16 19:53 2.26Chloroethane ND

0.68 0.21 ppb v/v 05/11/16 19:53 2.26Chloroform 1.6

1.8 0.45 ppb v/v 05/11/16 19:53 2.26Chloromethane ND

0.90 0.18 ppb v/v 05/11/16 19:53 2.26Dibromochloromethane ND

1.8 0.17 ppb v/v 05/11/16 19:53 2.261,2-Dibromoethane (EDB) ND

0.90 0.35 ppb v/v 05/11/16 19:53 2.261,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.90 0.29 ppb v/v 05/11/16 19:53 2.261,2-Dichlorobenzene ND

0.90 0.25 ppb v/v 05/11/16 19:53 2.261,3-Dichlorobenzene ND

0.90 0.34 ppb v/v 05/11/16 19:53 2.261,4-Dichlorobenzene ND

0.90 0.33 ppb v/v 05/11/16 19:53 2.26Dichlorodifluoromethane 47

0.68 0.16 ppb v/v 05/11/16 19:53 2.261,1-Dichloroethane 2.2

1.8 0.20 ppb v/v 05/11/16 19:53 2.261,2-Dichloroethane ND

1.8 0.29 ppb v/v 05/11/16 19:53 2.261,1-Dichloroethene 13

0.90 0.20 ppb v/v 05/11/16 19:53 2.26cis-1,2-Dichloroethene 0.97
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-20Client Sample ID: 099482-001/MWL-SV05-50
Matrix: AirDate Collected: 04/27/16 11:22

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

trans-1,2-Dichloroethene ND 0.90 0.23 ppb v/v 05/11/16 19:53 2.26

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.90 0.54 ppb v/v 05/11/16 19:53 2.261,2-Dichloropropane ND

0.90 0.24 ppb v/v 05/11/16 19:53 2.26cis-1,3-Dichloropropene ND

0.90 0.20 ppb v/v 05/11/16 19:53 2.26trans-1,3-Dichloropropene ND

0.90 0.14 ppb v/v 05/11/16 19:53 2.26Ethylbenzene ND

0.90 0.42 ppb v/v 05/11/16 19:53 2.264-Ethyltoluene ND

4.5 0.98 ppb v/v 05/11/16 19:53 2.26Hexachlorobutadiene ND

0.90 0.20 ppb v/v 05/11/16 19:53 2.262-Hexanone ND

0.90 0.31 ppb v/v 05/11/16 19:53 2.264-Methyl-2-pentanone (MIBK) ND

0.90 0.16 ppb v/v 05/11/16 19:53 2.26Methylene Chloride 0.96 B

0.90 0.13 ppb v/v 05/11/16 19:53 2.26Styrene ND

0.90 0.16 ppb v/v 05/11/16 19:53 2.261,1,2,2-Tetrachloroethane ND

0.90 0.12 ppb v/v 05/11/16 19:53 2.26Tetrachloroethene 60

0.90 0.12 ppb v/v 05/11/16 19:53 2.26Toluene ND

0.90 0.37 ppb v/v 05/11/16 19:53 2.261,1,2-Trichloro-1,2,2-trifluoroetha
ne

52

4.5 0.98 ppb v/v 05/11/16 19:53 2.261,2,4-Trichlorobenzene ND

0.68 0.15 ppb v/v 05/11/16 19:53 2.261,1,1-Trichloroethane 14

0.90 0.15 ppb v/v 05/11/16 19:53 2.261,1,2-Trichloroethane ND

0.90 0.24 ppb v/v 05/11/16 19:53 2.26Trichloroethene 74

0.90 0.44 ppb v/v 05/11/16 19:53 2.26Trichlorofluoromethane 110

1.8 0.37 ppb v/v 05/11/16 19:53 2.261,2,4-Trimethylbenzene ND

0.90 0.28 ppb v/v 05/11/16 19:53 2.261,3,5-Trimethylbenzene ND

1.8 0.33 ppb v/v 05/11/16 19:53 2.26Vinyl acetate ND

0.90 0.27 ppb v/v 05/11/16 19:53 2.26Vinyl chloride ND

1.8 0.23 ppb v/v 05/11/16 19:53 2.26m,p-Xylene ND

0.90 0.12 ppb v/v 05/11/16 19:53 2.26o-Xylene ND

4-Bromofluorobenzene (Surr) 98 70 - 130 05/11/16 19:53 2.26

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 82 05/11/16 19:53 2.2670 - 130

Toluene-d8 (Surr) 85 05/11/16 19:53 2.2670 - 130

Lab Sample ID: 320-18657-21Client Sample ID: 099483-001/MWL-SV05-100
Matrix: AirDate Collected: 04/27/16 11:25

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.3 J 23 0.80 ppb v/v 05/11/16 20:43 4.5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.36 ppb v/v 05/11/16 20:43 4.5Benzene ND

3.6 0.73 ppb v/v 05/11/16 20:43 4.5Benzyl chloride ND

1.4 0.30 ppb v/v 05/11/16 20:43 4.5Bromodichloromethane ND

1.8 0.32 ppb v/v 05/11/16 20:43 4.5Bromoform ND

3.6 1.5 ppb v/v 05/11/16 20:43 4.5Bromomethane ND

3.6 0.90 ppb v/v 05/11/16 20:43 4.52-Butanone (MEK) ND

3.6 0.35 ppb v/v 05/11/16 20:43 4.5Carbon disulfide ND

3.6 0.29 ppb v/v 05/11/16 20:43 4.5Carbon tetrachloride 0.60 J
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-21Client Sample ID: 099483-001/MWL-SV05-100
Matrix: AirDate Collected: 04/27/16 11:25

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Chlorobenzene ND 1.4 0.29 ppb v/v 05/11/16 20:43 4.5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.6 1.4 ppb v/v 05/11/16 20:43 4.5Chloroethane ND

1.4 0.43 ppb v/v 05/11/16 20:43 4.5Chloroform 2.3

3.6 0.89 ppb v/v 05/11/16 20:43 4.5Chloromethane ND

1.8 0.36 ppb v/v 05/11/16 20:43 4.5Dibromochloromethane ND

3.6 0.34 ppb v/v 05/11/16 20:43 4.51,2-Dibromoethane (EDB) ND

1.8 0.70 ppb v/v 05/11/16 20:43 4.51,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.8 0.59 ppb v/v 05/11/16 20:43 4.51,2-Dichlorobenzene ND

1.8 0.50 ppb v/v 05/11/16 20:43 4.51,3-Dichlorobenzene ND

1.8 0.67 ppb v/v 05/11/16 20:43 4.51,4-Dichlorobenzene ND

1.8 0.65 ppb v/v 05/11/16 20:43 4.5Dichlorodifluoromethane 73

1.4 0.32 ppb v/v 05/11/16 20:43 4.51,1-Dichloroethane 4.2

3.6 0.40 ppb v/v 05/11/16 20:43 4.51,2-Dichloroethane ND

3.6 0.58 ppb v/v 05/11/16 20:43 4.51,1-Dichloroethene 27

1.8 0.40 ppb v/v 05/11/16 20:43 4.5cis-1,2-Dichloroethene 1.9

1.8 0.45 ppb v/v 05/11/16 20:43 4.5trans-1,2-Dichloroethene ND

1.8 1.1 ppb v/v 05/11/16 20:43 4.51,2-Dichloropropane ND

1.8 0.47 ppb v/v 05/11/16 20:43 4.5cis-1,3-Dichloropropene ND

1.8 0.40 ppb v/v 05/11/16 20:43 4.5trans-1,3-Dichloropropene ND

1.8 0.28 ppb v/v 05/11/16 20:43 4.5Ethylbenzene ND

1.8 0.84 ppb v/v 05/11/16 20:43 4.54-Ethyltoluene ND

9.0 1.9 ppb v/v 05/11/16 20:43 4.5Hexachlorobutadiene ND

1.8 0.39 ppb v/v 05/11/16 20:43 4.52-Hexanone ND

1.8 0.61 ppb v/v 05/11/16 20:43 4.54-Methyl-2-pentanone (MIBK) ND

1.8 0.32 ppb v/v 05/11/16 20:43 4.5Methylene Chloride ND

1.8 0.27 ppb v/v 05/11/16 20:43 4.5Styrene ND

1.8 0.31 ppb v/v 05/11/16 20:43 4.51,1,2,2-Tetrachloroethane ND

1.8 0.23 ppb v/v 05/11/16 20:43 4.5Tetrachloroethene 99

1.8 0.23 ppb v/v 05/11/16 20:43 4.5Toluene ND

1.8 0.73 ppb v/v 05/11/16 20:43 4.51,1,2-Trichloro-1,2,2-trifluoroetha
ne

100

9.0 1.9 ppb v/v 05/11/16 20:43 4.51,2,4-Trichlorobenzene ND

1.4 0.29 ppb v/v 05/11/16 20:43 4.51,1,1-Trichloroethane 14

1.8 0.30 ppb v/v 05/11/16 20:43 4.51,1,2-Trichloroethane ND

1.8 0.47 ppb v/v 05/11/16 20:43 4.5Trichloroethene 130

1.8 0.88 ppb v/v 05/11/16 20:43 4.5Trichlorofluoromethane 140

3.6 0.73 ppb v/v 05/11/16 20:43 4.51,2,4-Trimethylbenzene ND

1.8 0.56 ppb v/v 05/11/16 20:43 4.51,3,5-Trimethylbenzene ND

3.6 0.65 ppb v/v 05/11/16 20:43 4.5Vinyl acetate ND

1.8 0.54 ppb v/v 05/11/16 20:43 4.5Vinyl chloride ND

3.6 0.45 ppb v/v 05/11/16 20:43 4.5m,p-Xylene ND

1.8 0.24 ppb v/v 05/11/16 20:43 4.5o-Xylene ND

4-Bromofluorobenzene (Surr) 98 70 - 130 05/11/16 20:43 4.5

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 84 05/11/16 20:43 4.570 - 130

Toluene-d8 (Surr) 84 05/11/16 20:43 4.570 - 130
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-22Client Sample ID: 099484-001/MWL-SV05-200
Matrix: AirDate Collected: 04/27/16 11:29

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.3 J 28 0.99 ppb v/v 05/11/16 21:33 5.57

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.44 ppb v/v 05/11/16 21:33 5.57Benzene ND

4.5 0.91 ppb v/v 05/11/16 21:33 5.57Benzyl chloride ND

1.7 0.37 ppb v/v 05/11/16 21:33 5.57Bromodichloromethane ND

2.2 0.39 ppb v/v 05/11/16 21:33 5.57Bromoform ND

4.5 1.9 ppb v/v 05/11/16 21:33 5.57Bromomethane ND

4.5 1.1 ppb v/v 05/11/16 21:33 5.572-Butanone (MEK) ND

4.5 0.43 ppb v/v 05/11/16 21:33 5.57Carbon disulfide ND

4.5 0.36 ppb v/v 05/11/16 21:33 5.57Carbon tetrachloride 1.2 J

1.7 0.36 ppb v/v 05/11/16 21:33 5.57Chlorobenzene ND

4.5 1.7 ppb v/v 05/11/16 21:33 5.57Chloroethane ND

1.7 0.53 ppb v/v 05/11/16 21:33 5.57Chloroform 2.2

4.5 1.1 ppb v/v 05/11/16 21:33 5.57Chloromethane ND

2.2 0.44 ppb v/v 05/11/16 21:33 5.57Dibromochloromethane ND

4.5 0.42 ppb v/v 05/11/16 21:33 5.571,2-Dibromoethane (EDB) ND

2.2 0.86 ppb v/v 05/11/16 21:33 5.571,2-Dichloro-1,1,2,2-tetrafluoroethane ND

2.2 0.72 ppb v/v 05/11/16 21:33 5.571,2-Dichlorobenzene ND

2.2 0.61 ppb v/v 05/11/16 21:33 5.571,3-Dichlorobenzene ND

2.2 0.83 ppb v/v 05/11/16 21:33 5.571,4-Dichlorobenzene ND

2.2 0.81 ppb v/v 05/11/16 21:33 5.57Dichlorodifluoromethane 75

1.7 0.40 ppb v/v 05/11/16 21:33 5.571,1-Dichloroethane 6.3

4.5 0.49 ppb v/v 05/11/16 21:33 5.571,2-Dichloroethane ND

4.5 0.72 ppb v/v 05/11/16 21:33 5.571,1-Dichloroethene 50

2.2 0.50 ppb v/v 05/11/16 21:33 5.57cis-1,2-Dichloroethene 2.9

2.2 0.56 ppb v/v 05/11/16 21:33 5.57trans-1,2-Dichloroethene ND

2.2 1.3 ppb v/v 05/11/16 21:33 5.571,2-Dichloropropane ND

2.2 0.58 ppb v/v 05/11/16 21:33 5.57cis-1,3-Dichloropropene ND

2.2 0.49 ppb v/v 05/11/16 21:33 5.57trans-1,3-Dichloropropene ND

2.2 0.35 ppb v/v 05/11/16 21:33 5.57Ethylbenzene ND

2.2 1.0 ppb v/v 05/11/16 21:33 5.574-Ethyltoluene ND

11 2.4 ppb v/v 05/11/16 21:33 5.57Hexachlorobutadiene ND

2.2 0.48 ppb v/v 05/11/16 21:33 5.572-Hexanone ND

2.2 0.75 ppb v/v 05/11/16 21:33 5.574-Methyl-2-pentanone (MIBK) ND

2.2 0.40 ppb v/v 05/11/16 21:33 5.57Methylene Chloride 4.5 B

2.2 0.33 ppb v/v 05/11/16 21:33 5.57Styrene ND

2.2 0.38 ppb v/v 05/11/16 21:33 5.571,1,2,2-Tetrachloroethane ND

2.2 0.28 ppb v/v 05/11/16 21:33 5.57Tetrachloroethene 170

2.2 0.28 ppb v/v 05/11/16 21:33 5.57Toluene 0.37 J

2.2 0.91 ppb v/v 05/11/16 21:33 5.571,1,2-Trichloro-1,2,2-trifluoroetha
ne

190

11 2.4 ppb v/v 05/11/16 21:33 5.571,2,4-Trichlorobenzene ND

1.7 0.36 ppb v/v 05/11/16 21:33 5.571,1,1-Trichloroethane 3.9

2.2 0.37 ppb v/v 05/11/16 21:33 5.571,1,2-Trichloroethane ND

2.2 0.58 ppb v/v 05/11/16 21:33 5.57Trichloroethene 210

2.2 1.1 ppb v/v 05/11/16 21:33 5.57Trichlorofluoromethane 86

4.5 0.90 ppb v/v 05/11/16 21:33 5.571,2,4-Trimethylbenzene ND

2.2 0.70 ppb v/v 05/11/16 21:33 5.571,3,5-Trimethylbenzene ND

4.5 0.81 ppb v/v 05/11/16 21:33 5.57Vinyl acetate ND

2.2 0.67 ppb v/v 05/11/16 21:33 5.57Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-22Client Sample ID: 099484-001/MWL-SV05-200
Matrix: AirDate Collected: 04/27/16 11:29

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

m,p-Xylene ND 4.5 0.56 ppb v/v 05/11/16 21:33 5.57

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.30 ppb v/v 05/11/16 21:33 5.57o-Xylene ND

4-Bromofluorobenzene (Surr) 111 70 - 130 05/11/16 21:33 5.57

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 78 05/11/16 21:33 5.5770 - 130

Toluene-d8 (Surr) 71 05/11/16 21:33 5.5770 - 130

Lab Sample ID: 320-18657-23Client Sample ID: 099485-001/MWL-SV05-300
Matrix: AirDate Collected: 04/27/16 11:33

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 4.3 J 19 0.67 ppb v/v 05/11/16 22:24 3.75

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.5 0.30 ppb v/v 05/11/16 22:24 3.75Benzene ND

3.0 0.61 ppb v/v 05/11/16 22:24 3.75Benzyl chloride ND

1.1 0.25 ppb v/v 05/11/16 22:24 3.75Bromodichloromethane ND

1.5 0.26 ppb v/v 05/11/16 22:24 3.75Bromoform ND

3.0 1.3 ppb v/v 05/11/16 22:24 3.75Bromomethane ND

3.0 0.75 ppb v/v 05/11/16 22:24 3.752-Butanone (MEK) ND

3.0 0.29 ppb v/v 05/11/16 22:24 3.75Carbon disulfide ND

3.0 0.24 ppb v/v 05/11/16 22:24 3.75Carbon tetrachloride 0.75 J

1.1 0.24 ppb v/v 05/11/16 22:24 3.75Chlorobenzene ND

3.0 1.2 ppb v/v 05/11/16 22:24 3.75Chloroethane ND

1.1 0.36 ppb v/v 05/11/16 22:24 3.75Chloroform 0.78 J

3.0 0.74 ppb v/v 05/11/16 22:24 3.75Chloromethane ND

1.5 0.30 ppb v/v 05/11/16 22:24 3.75Dibromochloromethane ND

3.0 0.28 ppb v/v 05/11/16 22:24 3.751,2-Dibromoethane (EDB) ND

1.5 0.58 ppb v/v 05/11/16 22:24 3.751,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.5 0.49 ppb v/v 05/11/16 22:24 3.751,2-Dichlorobenzene ND

1.5 0.41 ppb v/v 05/11/16 22:24 3.751,3-Dichlorobenzene ND

1.5 0.56 ppb v/v 05/11/16 22:24 3.751,4-Dichlorobenzene ND

1.5 0.54 ppb v/v 05/11/16 22:24 3.75Dichlorodifluoromethane 28

1.1 0.27 ppb v/v 05/11/16 22:24 3.751,1-Dichloroethane 1.8

3.0 0.33 ppb v/v 05/11/16 22:24 3.751,2-Dichloroethane ND

3.0 0.48 ppb v/v 05/11/16 22:24 3.751,1-Dichloroethene 23

1.5 0.33 ppb v/v 05/11/16 22:24 3.75cis-1,2-Dichloroethene 0.89 J

1.5 0.38 ppb v/v 05/11/16 22:24 3.75trans-1,2-Dichloroethene ND

1.5 0.90 ppb v/v 05/11/16 22:24 3.751,2-Dichloropropane ND

1.5 0.39 ppb v/v 05/11/16 22:24 3.75cis-1,3-Dichloropropene ND

1.5 0.33 ppb v/v 05/11/16 22:24 3.75trans-1,3-Dichloropropene ND

1.5 0.24 ppb v/v 05/11/16 22:24 3.75Ethylbenzene ND

1.5 0.70 ppb v/v 05/11/16 22:24 3.754-Ethyltoluene ND

7.5 1.6 ppb v/v 05/11/16 22:24 3.75Hexachlorobutadiene ND

1.5 0.33 ppb v/v 05/11/16 22:24 3.752-Hexanone ND

1.5 0.51 ppb v/v 05/11/16 22:24 3.754-Methyl-2-pentanone (MIBK) ND

1.5 0.27 ppb v/v 05/11/16 22:24 3.75Methylene Chloride 1.7 B
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-23Client Sample ID: 099485-001/MWL-SV05-300
Matrix: AirDate Collected: 04/27/16 11:33

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Styrene ND 1.5 0.22 ppb v/v 05/11/16 22:24 3.75

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.5 0.26 ppb v/v 05/11/16 22:24 3.751,1,2,2-Tetrachloroethane ND

1.5 0.19 ppb v/v 05/11/16 22:24 3.75Tetrachloroethene 100

1.5 0.19 ppb v/v 05/11/16 22:24 3.75Toluene 0.29 J

1.5 0.61 ppb v/v 05/11/16 22:24 3.751,1,2-Trichloro-1,2,2-trifluoroetha
ne

85

7.5 1.6 ppb v/v 05/11/16 22:24 3.751,2,4-Trichlorobenzene ND

1.1 0.24 ppb v/v 05/11/16 22:24 3.751,1,1-Trichloroethane 1.4

1.5 0.25 ppb v/v 05/11/16 22:24 3.751,1,2-Trichloroethane ND

1.5 0.39 ppb v/v 05/11/16 22:24 3.75Trichloroethene 96

1.5 0.74 ppb v/v 05/11/16 22:24 3.75Trichlorofluoromethane 22

3.0 0.61 ppb v/v 05/11/16 22:24 3.751,2,4-Trimethylbenzene ND

1.5 0.47 ppb v/v 05/11/16 22:24 3.751,3,5-Trimethylbenzene ND

3.0 0.54 ppb v/v 05/11/16 22:24 3.75Vinyl acetate ND

1.5 0.45 ppb v/v 05/11/16 22:24 3.75Vinyl chloride ND

3.0 0.38 ppb v/v 05/11/16 22:24 3.75m,p-Xylene ND

1.5 0.20 ppb v/v 05/11/16 22:24 3.75o-Xylene ND

4-Bromofluorobenzene (Surr) 97 70 - 130 05/11/16 22:24 3.75

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 83 05/11/16 22:24 3.7570 - 130

Toluene-d8 (Surr) 84 05/11/16 22:24 3.7570 - 130

Lab Sample ID: 320-18657-24Client Sample ID: 099486-001/MWL-SV05-400
Matrix: AirDate Collected: 04/27/16 11:39

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 7.6 J 14 0.50 ppb v/v 05/11/16 23:15 2.81

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.1 0.22 ppb v/v 05/11/16 23:15 2.81Benzene 0.33 J

2.2 0.46 ppb v/v 05/11/16 23:15 2.81Benzyl chloride ND

0.84 0.19 ppb v/v 05/11/16 23:15 2.81Bromodichloromethane ND

1.1 0.20 ppb v/v 05/11/16 23:15 2.81Bromoform ND

2.2 0.94 ppb v/v 05/11/16 23:15 2.81Bromomethane ND

2.2 0.56 ppb v/v 05/11/16 23:15 2.812-Butanone (MEK) 1.3 J

2.2 0.22 ppb v/v 05/11/16 23:15 2.81Carbon disulfide 0.55 J

2.2 0.18 ppb v/v 05/11/16 23:15 2.81Carbon tetrachloride 0.41 J

0.84 0.18 ppb v/v 05/11/16 23:15 2.81Chlorobenzene ND

2.2 0.87 ppb v/v 05/11/16 23:15 2.81Chloroethane ND

0.84 0.27 ppb v/v 05/11/16 23:15 2.81Chloroform 0.68 J

2.2 0.55 ppb v/v 05/11/16 23:15 2.81Chloromethane ND

1.1 0.22 ppb v/v 05/11/16 23:15 2.81Dibromochloromethane ND

2.2 0.21 ppb v/v 05/11/16 23:15 2.811,2-Dibromoethane (EDB) ND

1.1 0.44 ppb v/v 05/11/16 23:15 2.811,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.1 0.37 ppb v/v 05/11/16 23:15 2.811,2-Dichlorobenzene ND

1.1 0.31 ppb v/v 05/11/16 23:15 2.811,3-Dichlorobenzene ND

1.1 0.42 ppb v/v 05/11/16 23:15 2.811,4-Dichlorobenzene ND
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Client Sample Results
TestAmerica Job ID: 320-18657-1Client: Sandia National Laboratories

SDG: 616973Project/Site: MWL GWM/SVM-616973,4,5,6,7

Lab Sample ID: 320-18657-24Client Sample ID: 099486-001/MWL-SV05-400
Matrix: AirDate Collected: 04/27/16 11:39

Date Received: 05/04/16 09:30
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Dichlorodifluoromethane 15 1.1 0.41 ppb v/v 05/11/16 23:15 2.81

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.84 0.20 ppb v/v 05/11/16 23:15 2.811,1-Dichloroethane 1.6

2.2 0.25 ppb v/v 05/11/16 23:15 2.811,2-Dichloroethane ND

2.2 0.36 ppb v/v 05/11/16 23:15 2.811,1-Dichloroethene 15

1.1 0.25 ppb v/v 05/11/16 23:15 2.81cis-1,2-Dichloroethene 0.83 J

1.1 0.28 ppb v/v 05/11/16 23:15 2.81trans-1,2-Dichloroethene ND

1.1 0.67 ppb v/v 05/11/16 23:15 2.811,2-Dichloropropane ND

1.1 0.29 ppb v/v 05/11/16 23:15 2.81cis-1,3-Dichloropropene ND

1.1 0.25 ppb v/v 05/11/16 23:15 2.81trans-1,3-Dichloropropene ND

1.1 0.18 ppb v/v 05/11/16 23:15 2.81Ethylbenzene ND

1.1 0.53 ppb v/v 05/11/16 23:15 2.814-Ethyltoluene ND

5.6 1.2 ppb v/v 05/11/16 23:15 2.81Hexachlorobutadiene ND

1.1 0.24 ppb v/v 05/11/16 23:15 2.812-Hexanone ND

1.1 0.38 ppb v/v 05/11/16 23:15 2.814-Methyl-2-pentanone (MIBK) ND

1.1 0.20 ppb v/v 05/11/16 23:15 2.81Methylene Chloride 1.4 B

1.1 0.17 ppb v/v 05/11/16 23:15 2.81Styrene ND

1.1 0.19 ppb v/v 05/11/16 23:15 2.811,1,2,2-Tetrachloroethane ND

1.1 0.14 ppb v/v 05/11/16 23:15 2.81Tetrachloroethene 110

1.1 0.14 ppb v/v 05/11/16 23:15 2.81Toluene 7.4

1.1 0.46 ppb v/v 05/11/16 23:15 2.811,1,2-Trichloro-1,2,2-trifluoroetha
ne

40

5.6 1.2 ppb v/v 05/11/16 23:15 2.811,2,4-Trichlorobenzene ND

0.84 0.18 ppb v/v 05/11/16 23:15 2.811,1,1-Trichloroethane 1.5

1.1 0.19 ppb v/v 05/11/16 23:15 2.811,1,2-Trichloroethane ND

1.1 0.30 ppb v/v 05/11/16 23:15 2.81Trichloroethene 89

1.1 0.55 ppb v/v 05/11/16 23:15 2.81Trichlorofluoromethane 17

2.2 0.46 ppb v/v 05/11/16 23:15 2.811,2,4-Trimethylbenzene ND

1.1 0.35 ppb v/v 05/11/16 23:15 2.811,3,5-Trimethylbenzene ND

2.2 0.41 ppb v/v 05/11/16 23:15 2.81Vinyl acetate ND

1.1 0.34 ppb v/v 05/11/16 23:15 2.81Vinyl chloride ND

2.2 0.28 ppb v/v 05/11/16 23:15 2.81m,p-Xylene ND

1.1 0.15 ppb v/v 05/11/16 23:15 2.81o-Xylene ND

4-Bromofluorobenzene (Surr) 95 70 - 130 05/11/16 23:15 2.81

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 84 05/11/16 23:15 2.8170 - 130

Toluene-d8 (Surr) 84 05/11/16 23:15 2.8170 - 130
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-1Client Sample ID: 100736-001/MWL-SV01-42.5
Matrix: AirDate Collected: 10/13/16 12:17

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.6 J 69 2.5 ppb v/v 10/31/16 20:51 13.8

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.5 1.1 ppb v/v 10/31/16 20:51 13.8Benzene ND

11 2.2 ppb v/v 10/31/16 20:51 13.8Benzyl chloride ND

4.1 0.91 ppb v/v 10/31/16 20:51 13.8Bromodichloromethane ND

5.5 0.97 ppb v/v 10/31/16 20:51 13.8Bromoform ND

11 4.6 ppb v/v 10/31/16 20:51 13.8Bromomethane ND

11 2.7 ppb v/v 10/31/16 20:51 13.82-Butanone (MEK) ND

11 1.1 ppb v/v 10/31/16 20:51 13.8Carbon disulfide ND

11 0.88 ppb v/v 10/31/16 20:51 13.8Carbon tetrachloride ND

4.1 0.88 ppb v/v 10/31/16 20:51 13.8Chlorobenzene ND

11 4.3 ppb v/v 10/31/16 20:51 13.8Chloroethane ND

4.1 1.3 ppb v/v 10/31/16 20:51 13.8Chloroform 15

11 2.7 ppb v/v 10/31/16 20:51 13.8Chloromethane ND

5.5 1.1 ppb v/v 10/31/16 20:51 13.8Dibromochloromethane ND

11 1.0 ppb v/v 10/31/16 20:51 13.81,2-Dibromoethane (EDB) ND

5.5 2.1 ppb v/v 10/31/16 20:51 13.81,2-Dichloro-1,1,2,2-tetrafluoroethane ND

5.5 1.8 ppb v/v 10/31/16 20:51 13.81,2-Dichlorobenzene ND

5.5 1.5 ppb v/v 10/31/16 20:51 13.81,3-Dichlorobenzene ND

5.5 2.1 ppb v/v 10/31/16 20:51 13.81,4-Dichlorobenzene ND

5.5 2.0 ppb v/v 10/31/16 20:51 13.8Dichlorodifluoromethane 95

4.1 0.99 ppb v/v 10/31/16 20:51 13.81,1-Dichloroethane 1.4 J

11 1.2 ppb v/v 10/31/16 20:51 13.81,2-Dichloroethane ND

11 1.8 ppb v/v 10/31/16 20:51 13.81,1-Dichloroethene 7.7 J

5.5 1.2 ppb v/v 10/31/16 20:51 13.8cis-1,2-Dichloroethene ND

5.5 1.4 ppb v/v 10/31/16 20:51 13.8trans-1,2-Dichloroethene ND

5.5 3.3 ppb v/v 10/31/16 20:51 13.81,2-Dichloropropane ND

5.5 1.4 ppb v/v 10/31/16 20:51 13.8cis-1,3-Dichloropropene ND

5.5 1.2 ppb v/v 10/31/16 20:51 13.8trans-1,3-Dichloropropene ND

5.5 0.87 ppb v/v 10/31/16 20:51 13.8Ethylbenzene ND

5.5 2.6 ppb v/v 10/31/16 20:51 13.84-Ethyltoluene ND

28 6.0 ppb v/v 10/31/16 20:51 13.8Hexachlorobutadiene ND

5.5 1.2 ppb v/v 10/31/16 20:51 13.82-Hexanone ND

5.5 1.9 ppb v/v 10/31/16 20:51 13.84-Methyl-2-pentanone (MIBK) ND

5.5 0.99 ppb v/v 10/31/16 20:51 13.8Methylene Chloride ND

5.5 0.81 ppb v/v 10/31/16 20:51 13.8Styrene ND

5.5 0.95 ppb v/v 10/31/16 20:51 13.81,1,2,2-Tetrachloroethane ND

5.5 0.70 ppb v/v 10/31/16 20:51 13.8Tetrachloroethene 450

5.5 0.70 ppb v/v 10/31/16 20:51 13.8Toluene ND

5.5 2.2 ppb v/v 10/31/16 20:51 13.81,1,2-Trichloro-1,2,2-trifluoroetha
ne

82

28 6.0 ppb v/v 10/31/16 20:51 13.81,2,4-Trichlorobenzene ND

4.1 0.90 ppb v/v 10/31/16 20:51 13.81,1,1-Trichloroethane 41

5.5 0.92 ppb v/v 10/31/16 20:51 13.81,1,2-Trichloroethane ND

5.5 1.4 ppb v/v 10/31/16 20:51 13.8Trichloroethene 100

5.5 2.7 ppb v/v 10/31/16 20:51 13.8Trichlorofluoromethane 180

11 2.2 ppb v/v 10/31/16 20:51 13.81,2,4-Trimethylbenzene ND

5.5 1.7 ppb v/v 10/31/16 20:51 13.81,3,5-Trimethylbenzene ND

11 2.0 ppb v/v 10/31/16 20:51 13.8Vinyl acetate ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-1Client Sample ID: 100736-001/MWL-SV01-42.5
Matrix: AirDate Collected: 10/13/16 12:17

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Vinyl chloride ND 5.5 1.7 ppb v/v 10/31/16 20:51 13.8

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 1.4 ppb v/v 10/31/16 20:51 13.8m,p-Xylene ND

5.5 0.75 ppb v/v 10/31/16 20:51 13.8o-Xylene ND

4-Bromofluorobenzene (Surr) 102 70 - 130 10/31/16 20:51 13.8

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 96 10/31/16 20:51 13.870 - 130

Toluene-d8 (Surr) 94 10/31/16 20:51 13.870 - 130

Lab Sample ID: 320-22820-2Client Sample ID: 100737-001/MWL-FB1
Matrix: AirDate Collected: 10/13/16 12:04

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 10/31/16 21:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 10/31/16 21:49 1Benzene ND

0.80 0.16 ppb v/v 10/31/16 21:49 1Benzyl chloride ND

0.30 0.066 ppb v/v 10/31/16 21:49 1Bromodichloromethane ND

0.40 0.070 ppb v/v 10/31/16 21:49 1Bromoform ND

0.80 0.34 ppb v/v 10/31/16 21:49 1Bromomethane ND

0.80 0.20 ppb v/v 10/31/16 21:49 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 10/31/16 21:49 1Carbon disulfide ND

0.80 0.064 ppb v/v 10/31/16 21:49 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 10/31/16 21:49 1Chlorobenzene ND

0.80 0.31 ppb v/v 10/31/16 21:49 1Chloroethane ND

0.30 0.095 ppb v/v 10/31/16 21:49 1Chloroform ND

0.80 0.20 ppb v/v 10/31/16 21:49 1Chloromethane ND

0.40 0.079 ppb v/v 10/31/16 21:49 1Dibromochloromethane ND

0.80 0.075 ppb v/v 10/31/16 21:49 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 10/31/16 21:49 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 10/31/16 21:49 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 10/31/16 21:49 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 21:49 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 21:49 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 10/31/16 21:49 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 10/31/16 21:49 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 10/31/16 21:49 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 10/31/16 21:49 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 10/31/16 21:49 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 10/31/16 21:49 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 10/31/16 21:49 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 10/31/16 21:49 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 10/31/16 21:49 1Ethylbenzene ND

0.40 0.19 ppb v/v 10/31/16 21:49 14-Ethyltoluene ND

2.0 0.43 ppb v/v 10/31/16 21:49 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 10/31/16 21:49 12-Hexanone ND

0.40 0.14 ppb v/v 10/31/16 21:49 14-Methyl-2-pentanone (MIBK) ND

TestAmerica Sacramento

11/03/2016Page 15 of 1315



Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-2Client Sample ID: 100737-001/MWL-FB1
Matrix: AirDate Collected: 10/13/16 12:04

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Methylene Chloride 0.14 J 0.40 0.072 ppb v/v 10/31/16 21:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.059 ppb v/v 10/31/16 21:49 1Styrene ND

0.40 0.069 ppb v/v 10/31/16 21:49 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 10/31/16 21:49 1Tetrachloroethene 0.35 J

0.40 0.051 ppb v/v 10/31/16 21:49 1Toluene ND

0.40 0.16 ppb v/v 10/31/16 21:49 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 10/31/16 21:49 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 10/31/16 21:49 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 10/31/16 21:49 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 10/31/16 21:49 1Trichloroethene ND

0.40 0.20 ppb v/v 10/31/16 21:49 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 10/31/16 21:49 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 10/31/16 21:49 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 10/31/16 21:49 1Vinyl acetate ND

0.40 0.12 ppb v/v 10/31/16 21:49 1Vinyl chloride ND

0.80 0.10 ppb v/v 10/31/16 21:49 1m,p-Xylene ND

0.40 0.054 ppb v/v 10/31/16 21:49 1o-Xylene ND

4-Bromofluorobenzene (Surr) 103 70 - 130 10/31/16 21:49 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 99 10/31/16 21:49 170 - 130

Toluene-d8 (Surr) 95 10/31/16 21:49 170 - 130

Lab Sample ID: 320-22820-3Client Sample ID: 100738-001/MWL-SV02-41.5
Matrix: AirDate Collected: 10/13/16 12:11

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.9 J 48 1.7 ppb v/v 10/31/16 22:41 9.62

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.8 0.76 ppb v/v 10/31/16 22:41 9.62Benzene ND

7.7 1.6 ppb v/v 10/31/16 22:41 9.62Benzyl chloride ND

2.9 0.63 ppb v/v 10/31/16 22:41 9.62Bromodichloromethane ND

3.8 0.67 ppb v/v 10/31/16 22:41 9.62Bromoform ND

7.7 3.2 ppb v/v 10/31/16 22:41 9.62Bromomethane ND

7.7 1.9 ppb v/v 10/31/16 22:41 9.622-Butanone (MEK) 3.3 J

7.7 0.75 ppb v/v 10/31/16 22:41 9.62Carbon disulfide ND

7.7 0.62 ppb v/v 10/31/16 22:41 9.62Carbon tetrachloride ND

2.9 0.62 ppb v/v 10/31/16 22:41 9.62Chlorobenzene ND

7.7 3.0 ppb v/v 10/31/16 22:41 9.62Chloroethane ND

2.9 0.91 ppb v/v 10/31/16 22:41 9.62Chloroform 3.1

7.7 1.9 ppb v/v 10/31/16 22:41 9.62Chloromethane ND

3.8 0.76 ppb v/v 10/31/16 22:41 9.62Dibromochloromethane ND

7.7 0.72 ppb v/v 10/31/16 22:41 9.621,2-Dibromoethane (EDB) ND

3.8 1.5 ppb v/v 10/31/16 22:41 9.621,2-Dichloro-1,1,2,2-tetrafluoroethane ND

3.8 1.3 ppb v/v 10/31/16 22:41 9.621,2-Dichlorobenzene ND

3.8 1.1 ppb v/v 10/31/16 22:41 9.621,3-Dichlorobenzene ND

3.8 1.4 ppb v/v 10/31/16 22:41 9.621,4-Dichlorobenzene ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-3Client Sample ID: 100738-001/MWL-SV02-41.5
Matrix: AirDate Collected: 10/13/16 12:11

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Dichlorodifluoromethane 97 3.8 1.4 ppb v/v 10/31/16 22:41 9.62

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.69 ppb v/v 10/31/16 22:41 9.621,1-Dichloroethane 2.5 J

7.7 0.85 ppb v/v 10/31/16 22:41 9.621,2-Dichloroethane ND

7.7 1.2 ppb v/v 10/31/16 22:41 9.621,1-Dichloroethene 11

3.8 0.86 ppb v/v 10/31/16 22:41 9.62cis-1,2-Dichloroethene ND

3.8 0.96 ppb v/v 10/31/16 22:41 9.62trans-1,2-Dichloroethene ND

3.8 2.3 ppb v/v 10/31/16 22:41 9.621,2-Dichloropropane ND

3.8 1.0 ppb v/v 10/31/16 22:41 9.62cis-1,3-Dichloropropene ND

3.8 0.85 ppb v/v 10/31/16 22:41 9.62trans-1,3-Dichloropropene ND

3.8 0.61 ppb v/v 10/31/16 22:41 9.62Ethylbenzene ND

3.8 1.8 ppb v/v 10/31/16 22:41 9.624-Ethyltoluene ND

19 4.2 ppb v/v 10/31/16 22:41 9.62Hexachlorobutadiene ND

3.8 0.84 ppb v/v 10/31/16 22:41 9.622-Hexanone ND

3.8 1.3 ppb v/v 10/31/16 22:41 9.624-Methyl-2-pentanone (MIBK) ND

3.8 0.69 ppb v/v 10/31/16 22:41 9.62Methylene Chloride ND

3.8 0.57 ppb v/v 10/31/16 22:41 9.62Styrene ND

3.8 0.66 ppb v/v 10/31/16 22:41 9.621,1,2,2-Tetrachloroethane ND

3.8 0.49 ppb v/v 10/31/16 22:41 9.62Tetrachloroethene 70

3.8 0.49 ppb v/v 10/31/16 22:41 9.62Toluene ND

3.8 1.6 ppb v/v 10/31/16 22:41 9.621,1,2-Trichloro-1,2,2-trifluoroetha
ne

53

19 4.2 ppb v/v 10/31/16 22:41 9.621,2,4-Trichlorobenzene ND

2.9 0.63 ppb v/v 10/31/16 22:41 9.621,1,1-Trichloroethane 79

3.8 0.64 ppb v/v 10/31/16 22:41 9.621,1,2-Trichloroethane ND

3.8 1.0 ppb v/v 10/31/16 22:41 9.62Trichloroethene 65

3.8 1.9 ppb v/v 10/31/16 22:41 9.62Trichlorofluoromethane 320

7.7 1.6 ppb v/v 10/31/16 22:41 9.621,2,4-Trimethylbenzene ND

3.8 1.2 ppb v/v 10/31/16 22:41 9.621,3,5-Trimethylbenzene ND

7.7 1.4 ppb v/v 10/31/16 22:41 9.62Vinyl acetate ND

3.8 1.2 ppb v/v 10/31/16 22:41 9.62Vinyl chloride ND

7.7 0.96 ppb v/v 10/31/16 22:41 9.62m,p-Xylene ND

3.8 0.52 ppb v/v 10/31/16 22:41 9.62o-Xylene ND

4-Bromofluorobenzene (Surr) 103 70 - 130 10/31/16 22:41 9.62

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 98 10/31/16 22:41 9.6270 - 130

Toluene-d8 (Surr) 98 10/31/16 22:41 9.6270 - 130

Lab Sample ID: 320-22820-4Client Sample ID: 100739-001/MWL-FB2
Matrix: AirDate Collected: 10/13/16 12:01

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 10/31/16 23:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 10/31/16 23:40 1Benzene ND

0.80 0.16 ppb v/v 10/31/16 23:40 1Benzyl chloride ND

0.30 0.066 ppb v/v 10/31/16 23:40 1Bromodichloromethane ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-4Client Sample ID: 100739-001/MWL-FB2
Matrix: AirDate Collected: 10/13/16 12:01

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Bromoform ND 0.40 0.070 ppb v/v 10/31/16 23:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.80 0.34 ppb v/v 10/31/16 23:40 1Bromomethane ND

0.80 0.20 ppb v/v 10/31/16 23:40 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 10/31/16 23:40 1Carbon disulfide ND

0.80 0.064 ppb v/v 10/31/16 23:40 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 10/31/16 23:40 1Chlorobenzene ND

0.80 0.31 ppb v/v 10/31/16 23:40 1Chloroethane ND

0.30 0.095 ppb v/v 10/31/16 23:40 1Chloroform ND

0.80 0.20 ppb v/v 10/31/16 23:40 1Chloromethane ND

0.40 0.079 ppb v/v 10/31/16 23:40 1Dibromochloromethane ND

0.80 0.075 ppb v/v 10/31/16 23:40 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 10/31/16 23:40 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 10/31/16 23:40 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 10/31/16 23:40 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 23:40 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 23:40 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 10/31/16 23:40 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 10/31/16 23:40 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 10/31/16 23:40 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 10/31/16 23:40 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 10/31/16 23:40 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 10/31/16 23:40 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 10/31/16 23:40 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 10/31/16 23:40 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 10/31/16 23:40 1Ethylbenzene ND

0.40 0.19 ppb v/v 10/31/16 23:40 14-Ethyltoluene ND

2.0 0.43 ppb v/v 10/31/16 23:40 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 10/31/16 23:40 12-Hexanone ND

0.40 0.14 ppb v/v 10/31/16 23:40 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 10/31/16 23:40 1Methylene Chloride ND

0.40 0.059 ppb v/v 10/31/16 23:40 1Styrene ND

0.40 0.069 ppb v/v 10/31/16 23:40 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 10/31/16 23:40 1Tetrachloroethene 0.13 J

0.40 0.051 ppb v/v 10/31/16 23:40 1Toluene ND

0.40 0.16 ppb v/v 10/31/16 23:40 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 10/31/16 23:40 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 10/31/16 23:40 11,1,1-Trichloroethane 0.13 J

0.40 0.067 ppb v/v 10/31/16 23:40 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 10/31/16 23:40 1Trichloroethene ND

0.40 0.20 ppb v/v 10/31/16 23:40 1Trichlorofluoromethane 0.49

0.80 0.16 ppb v/v 10/31/16 23:40 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 10/31/16 23:40 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 10/31/16 23:40 1Vinyl acetate ND

0.40 0.12 ppb v/v 10/31/16 23:40 1Vinyl chloride ND

0.80 0.10 ppb v/v 10/31/16 23:40 1m,p-Xylene ND

0.40 0.054 ppb v/v 10/31/16 23:40 1o-Xylene ND

4-Bromofluorobenzene (Surr) 95 70 - 130 10/31/16 23:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-4Client Sample ID: 100739-001/MWL-FB2
Matrix: AirDate Collected: 10/13/16 12:01

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

1,2-Dichloroethane-d4 (Surr) 96 70 - 130 10/31/16 23:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Toluene-d8 (Surr) 98 10/31/16 23:40 170 - 130

Lab Sample ID: 320-22820-5Client Sample ID: 100740-001/MWL-SV03-50
Matrix: AirDate Collected: 10/13/16 09:41

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.9 J 22 0.80 ppb v/v 11/01/16 00:33 4.47

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.35 ppb v/v 11/01/16 00:33 4.47Benzene 0.79 J

3.6 0.73 ppb v/v 11/01/16 00:33 4.47Benzyl chloride ND

1.3 0.30 ppb v/v 11/01/16 00:33 4.47Bromodichloromethane ND

1.8 0.31 ppb v/v 11/01/16 00:33 4.47Bromoform ND

3.6 1.5 ppb v/v 11/01/16 00:33 4.47Bromomethane ND

3.6 0.89 ppb v/v 11/01/16 00:33 4.472-Butanone (MEK) ND

3.6 0.35 ppb v/v 11/01/16 00:33 4.47Carbon disulfide 1.3 J

3.6 0.29 ppb v/v 11/01/16 00:33 4.47Carbon tetrachloride ND

1.3 0.29 ppb v/v 11/01/16 00:33 4.47Chlorobenzene ND

3.6 1.4 ppb v/v 11/01/16 00:33 4.47Chloroethane ND

1.3 0.42 ppb v/v 11/01/16 00:33 4.47Chloroform 1.9

3.6 0.88 ppb v/v 11/01/16 00:33 4.47Chloromethane ND

1.8 0.35 ppb v/v 11/01/16 00:33 4.47Dibromochloromethane ND

3.6 0.34 ppb v/v 11/01/16 00:33 4.471,2-Dibromoethane (EDB) ND

1.8 0.69 ppb v/v 11/01/16 00:33 4.471,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.8 0.58 ppb v/v 11/01/16 00:33 4.471,2-Dichlorobenzene ND

1.8 0.49 ppb v/v 11/01/16 00:33 4.471,3-Dichlorobenzene ND

1.8 0.67 ppb v/v 11/01/16 00:33 4.471,4-Dichlorobenzene ND

1.8 0.65 ppb v/v 11/01/16 00:33 4.47Dichlorodifluoromethane 30

1.3 0.32 ppb v/v 11/01/16 00:33 4.471,1-Dichloroethane 3.3

3.6 0.39 ppb v/v 11/01/16 00:33 4.471,2-Dichloroethane ND

3.6 0.58 ppb v/v 11/01/16 00:33 4.471,1-Dichloroethene 12

1.8 0.40 ppb v/v 11/01/16 00:33 4.47cis-1,2-Dichloroethene 1.7 J

1.8 0.45 ppb v/v 11/01/16 00:33 4.47trans-1,2-Dichloroethene ND

1.8 1.1 ppb v/v 11/01/16 00:33 4.471,2-Dichloropropane ND

1.8 0.46 ppb v/v 11/01/16 00:33 4.47cis-1,3-Dichloropropene ND

1.8 0.39 ppb v/v 11/01/16 00:33 4.47trans-1,3-Dichloropropene ND

1.8 0.28 ppb v/v 11/01/16 00:33 4.47Ethylbenzene ND

1.8 0.84 ppb v/v 11/01/16 00:33 4.474-Ethyltoluene ND

8.9 1.9 ppb v/v 11/01/16 00:33 4.47Hexachlorobutadiene ND

1.8 0.39 ppb v/v 11/01/16 00:33 4.472-Hexanone ND

1.8 0.60 ppb v/v 11/01/16 00:33 4.474-Methyl-2-pentanone (MIBK) ND

1.8 0.32 ppb v/v 11/01/16 00:33 4.47Methylene Chloride 0.59 J

1.8 0.26 ppb v/v 11/01/16 00:33 4.47Styrene ND

1.8 0.31 ppb v/v 11/01/16 00:33 4.471,1,2,2-Tetrachloroethane ND

1.8 0.23 ppb v/v 11/01/16 00:33 4.47Tetrachloroethene 140

1.8 0.23 ppb v/v 11/01/16 00:33 4.47Toluene ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-5Client Sample ID: 100740-001/MWL-SV03-50
Matrix: AirDate Collected: 10/13/16 09:41

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,1,2-Trichloro-1,2,2-trifluoroetha
ne

78 1.8 0.73 ppb v/v 11/01/16 00:33 4.47

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

8.9 1.9 ppb v/v 11/01/16 00:33 4.471,2,4-Trichlorobenzene ND

1.3 0.29 ppb v/v 11/01/16 00:33 4.471,1,1-Trichloroethane 5.0

1.8 0.30 ppb v/v 11/01/16 00:33 4.471,1,2-Trichloroethane ND

1.8 0.47 ppb v/v 11/01/16 00:33 4.47Trichloroethene 110

1.8 0.88 ppb v/v 11/01/16 00:33 4.47Trichlorofluoromethane 31

3.6 0.72 ppb v/v 11/01/16 00:33 4.471,2,4-Trimethylbenzene ND

1.8 0.56 ppb v/v 11/01/16 00:33 4.471,3,5-Trimethylbenzene ND

3.6 0.65 ppb v/v 11/01/16 00:33 4.47Vinyl acetate ND

1.8 0.54 ppb v/v 11/01/16 00:33 4.47Vinyl chloride ND

3.6 0.45 ppb v/v 11/01/16 00:33 4.47m,p-Xylene ND

1.8 0.24 ppb v/v 11/01/16 00:33 4.47o-Xylene ND

4-Bromofluorobenzene (Surr) 104 70 - 130 11/01/16 00:33 4.47

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 11/01/16 00:33 4.4770 - 130

Toluene-d8 (Surr) 96 11/01/16 00:33 4.4770 - 130

Lab Sample ID: 320-22820-6Client Sample ID: 100741-001/MWL-SV03-100
Matrix: AirDate Collected: 10/13/16 09:44

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.6 J 22 0.79 ppb v/v 11/01/16 01:26 4.42

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.35 ppb v/v 11/01/16 01:26 4.42Benzene ND

3.5 0.72 ppb v/v 11/01/16 01:26 4.42Benzyl chloride ND

1.3 0.29 ppb v/v 11/01/16 01:26 4.42Bromodichloromethane ND

1.8 0.31 ppb v/v 11/01/16 01:26 4.42Bromoform ND

3.5 1.5 ppb v/v 11/01/16 01:26 4.42Bromomethane ND

3.5 0.88 ppb v/v 11/01/16 01:26 4.422-Butanone (MEK) ND

3.5 0.34 ppb v/v 11/01/16 01:26 4.42Carbon disulfide ND

3.5 0.28 ppb v/v 11/01/16 01:26 4.42Carbon tetrachloride 0.32 J

1.3 0.28 ppb v/v 11/01/16 01:26 4.42Chlorobenzene ND

3.5 1.4 ppb v/v 11/01/16 01:26 4.42Chloroethane ND

1.3 0.42 ppb v/v 11/01/16 01:26 4.42Chloroform 2.6

3.5 0.87 ppb v/v 11/01/16 01:26 4.42Chloromethane ND

1.8 0.35 ppb v/v 11/01/16 01:26 4.42Dibromochloromethane ND

3.5 0.33 ppb v/v 11/01/16 01:26 4.421,2-Dibromoethane (EDB) ND

1.8 0.69 ppb v/v 11/01/16 01:26 4.421,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.8 0.57 ppb v/v 11/01/16 01:26 4.421,2-Dichlorobenzene ND

1.8 0.49 ppb v/v 11/01/16 01:26 4.421,3-Dichlorobenzene ND

1.8 0.66 ppb v/v 11/01/16 01:26 4.421,4-Dichlorobenzene ND

1.8 0.64 ppb v/v 11/01/16 01:26 4.42Dichlorodifluoromethane 48

1.3 0.32 ppb v/v 11/01/16 01:26 4.421,1-Dichloroethane 6.6

3.5 0.39 ppb v/v 11/01/16 01:26 4.421,2-Dichloroethane ND

3.5 0.57 ppb v/v 11/01/16 01:26 4.421,1-Dichloroethene 26
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-6Client Sample ID: 100741-001/MWL-SV03-100
Matrix: AirDate Collected: 10/13/16 09:44

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

cis-1,2-Dichloroethene 3.9 1.8 0.39 ppb v/v 11/01/16 01:26 4.42

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.44 ppb v/v 11/01/16 01:26 4.42trans-1,2-Dichloroethene ND

1.8 1.1 ppb v/v 11/01/16 01:26 4.421,2-Dichloropropane ND

1.8 0.46 ppb v/v 11/01/16 01:26 4.42cis-1,3-Dichloropropene ND

1.8 0.39 ppb v/v 11/01/16 01:26 4.42trans-1,3-Dichloropropene ND

1.8 0.28 ppb v/v 11/01/16 01:26 4.42Ethylbenzene ND

1.8 0.83 ppb v/v 11/01/16 01:26 4.424-Ethyltoluene ND

8.8 1.9 ppb v/v 11/01/16 01:26 4.42Hexachlorobutadiene ND

1.8 0.38 ppb v/v 11/01/16 01:26 4.422-Hexanone ND

1.8 0.60 ppb v/v 11/01/16 01:26 4.424-Methyl-2-pentanone (MIBK) ND

1.8 0.32 ppb v/v 11/01/16 01:26 4.42Methylene Chloride 1.8

1.8 0.26 ppb v/v 11/01/16 01:26 4.42Styrene ND

1.8 0.30 ppb v/v 11/01/16 01:26 4.421,1,2,2-Tetrachloroethane ND

1.8 0.23 ppb v/v 11/01/16 01:26 4.42Tetrachloroethene 240

1.8 0.23 ppb v/v 11/01/16 01:26 4.42Toluene ND

1.8 0.72 ppb v/v 11/01/16 01:26 4.421,1,2-Trichloro-1,2,2-trifluoroetha
ne

150

8.8 1.9 ppb v/v 11/01/16 01:26 4.421,2,4-Trichlorobenzene ND

1.3 0.29 ppb v/v 11/01/16 01:26 4.421,1,1-Trichloroethane 5.6

1.8 0.30 ppb v/v 11/01/16 01:26 4.421,1,2-Trichloroethane ND

1.8 0.46 ppb v/v 11/01/16 01:26 4.42Trichloroethene 210

1.8 0.87 ppb v/v 11/01/16 01:26 4.42Trichlorofluoromethane 42

3.5 0.72 ppb v/v 11/01/16 01:26 4.421,2,4-Trimethylbenzene ND

1.8 0.55 ppb v/v 11/01/16 01:26 4.421,3,5-Trimethylbenzene ND

3.5 0.64 ppb v/v 11/01/16 01:26 4.42Vinyl acetate ND

1.8 0.53 ppb v/v 11/01/16 01:26 4.42Vinyl chloride ND

3.5 0.44 ppb v/v 11/01/16 01:26 4.42m,p-Xylene ND

1.8 0.24 ppb v/v 11/01/16 01:26 4.42o-Xylene ND

4-Bromofluorobenzene (Surr) 98 70 - 130 11/01/16 01:26 4.42

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 11/01/16 01:26 4.4270 - 130

Toluene-d8 (Surr) 96 11/01/16 01:26 4.4270 - 130

Lab Sample ID: 320-22820-7Client Sample ID: 100742-001/MWL-SV03-200
Matrix: AirDate Collected: 10/13/16 09:48

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.7 J 45 1.6 ppb v/v 11/01/16 02:18 8.92

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.6 0.70 ppb v/v 11/01/16 02:18 8.92Benzene ND

7.1 1.5 ppb v/v 11/01/16 02:18 8.92Benzyl chloride ND

2.7 0.59 ppb v/v 11/01/16 02:18 8.92Bromodichloromethane ND

3.6 0.62 ppb v/v 11/01/16 02:18 8.92Bromoform ND

7.1 3.0 ppb v/v 11/01/16 02:18 8.92Bromomethane ND

7.1 1.8 ppb v/v 11/01/16 02:18 8.922-Butanone (MEK) ND

7.1 0.70 ppb v/v 11/01/16 02:18 8.92Carbon disulfide ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-7Client Sample ID: 100742-001/MWL-SV03-200
Matrix: AirDate Collected: 10/13/16 09:48

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Carbon tetrachloride ND 7.1 0.57 ppb v/v 11/01/16 02:18 8.92

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 0.57 ppb v/v 11/01/16 02:18 8.92Chlorobenzene ND

7.1 2.7 ppb v/v 11/01/16 02:18 8.92Chloroethane ND

2.7 0.85 ppb v/v 11/01/16 02:18 8.92Chloroform 2.6 J

7.1 1.8 ppb v/v 11/01/16 02:18 8.92Chloromethane ND

3.6 0.70 ppb v/v 11/01/16 02:18 8.92Dibromochloromethane ND

7.1 0.67 ppb v/v 11/01/16 02:18 8.921,2-Dibromoethane (EDB) ND

3.6 1.4 ppb v/v 11/01/16 02:18 8.921,2-Dichloro-1,1,2,2-tetrafluoroethane ND

3.6 1.2 ppb v/v 11/01/16 02:18 8.921,2-Dichlorobenzene ND

3.6 0.98 ppb v/v 11/01/16 02:18 8.921,3-Dichlorobenzene ND

3.6 1.3 ppb v/v 11/01/16 02:18 8.921,4-Dichlorobenzene ND

3.6 1.3 ppb v/v 11/01/16 02:18 8.92Dichlorodifluoromethane 60

2.7 0.64 ppb v/v 11/01/16 02:18 8.921,1-Dichloroethane 8.7

7.1 0.78 ppb v/v 11/01/16 02:18 8.921,2-Dichloroethane ND

7.1 1.2 ppb v/v 11/01/16 02:18 8.921,1-Dichloroethene 34

3.6 0.79 ppb v/v 11/01/16 02:18 8.92cis-1,2-Dichloroethene 5.1

3.6 0.89 ppb v/v 11/01/16 02:18 8.92trans-1,2-Dichloroethene ND

3.6 2.1 ppb v/v 11/01/16 02:18 8.921,2-Dichloropropane ND

3.6 0.93 ppb v/v 11/01/16 02:18 8.92cis-1,3-Dichloropropene ND

3.6 0.78 ppb v/v 11/01/16 02:18 8.92trans-1,3-Dichloropropene ND

3.6 0.56 ppb v/v 11/01/16 02:18 8.92Ethylbenzene ND

3.6 1.7 ppb v/v 11/01/16 02:18 8.924-Ethyltoluene ND

18 3.9 ppb v/v 11/01/16 02:18 8.92Hexachlorobutadiene ND

3.6 0.78 ppb v/v 11/01/16 02:18 8.922-Hexanone ND

3.6 1.2 ppb v/v 11/01/16 02:18 8.924-Methyl-2-pentanone (MIBK) ND

3.6 0.64 ppb v/v 11/01/16 02:18 8.92Methylene Chloride 3.8

3.6 0.53 ppb v/v 11/01/16 02:18 8.92Styrene ND

3.6 0.62 ppb v/v 11/01/16 02:18 8.921,1,2,2-Tetrachloroethane ND

3.6 0.45 ppb v/v 11/01/16 02:18 8.92Tetrachloroethene 270

3.6 0.45 ppb v/v 11/01/16 02:18 8.92Toluene ND

3.6 1.5 ppb v/v 11/01/16 02:18 8.921,1,2-Trichloro-1,2,2-trifluoroetha
ne

180

18 3.9 ppb v/v 11/01/16 02:18 8.921,2,4-Trichlorobenzene ND

2.7 0.58 ppb v/v 11/01/16 02:18 8.921,1,1-Trichloroethane 3.3

3.6 0.60 ppb v/v 11/01/16 02:18 8.921,1,2-Trichloroethane ND

3.6 0.94 ppb v/v 11/01/16 02:18 8.92Trichloroethene 270

3.6 1.7 ppb v/v 11/01/16 02:18 8.92Trichlorofluoromethane 35

7.1 1.4 ppb v/v 11/01/16 02:18 8.921,2,4-Trimethylbenzene ND

3.6 1.1 ppb v/v 11/01/16 02:18 8.921,3,5-Trimethylbenzene ND

7.1 1.3 ppb v/v 11/01/16 02:18 8.92Vinyl acetate ND

3.6 1.1 ppb v/v 11/01/16 02:18 8.92Vinyl chloride ND

7.1 0.89 ppb v/v 11/01/16 02:18 8.92m,p-Xylene ND

3.6 0.48 ppb v/v 11/01/16 02:18 8.92o-Xylene ND

4-Bromofluorobenzene (Surr) 99 70 - 130 11/01/16 02:18 8.92

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 101 11/01/16 02:18 8.9270 - 130

Toluene-d8 (Surr) 95 11/01/16 02:18 8.9270 - 130
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-8Client Sample ID: 100743-001/MWL-SV03-300
Matrix: AirDate Collected: 10/13/16 09:54

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.9 J 57 2.0 ppb v/v 11/01/16 03:10 11.4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 0.90 ppb v/v 11/01/16 03:10 11.4Benzene ND

9.1 1.9 ppb v/v 11/01/16 03:10 11.4Benzyl chloride ND

3.4 0.75 ppb v/v 11/01/16 03:10 11.4Bromodichloromethane ND

4.6 0.80 ppb v/v 11/01/16 03:10 11.4Bromoform ND

9.1 3.8 ppb v/v 11/01/16 03:10 11.4Bromomethane ND

9.1 2.3 ppb v/v 11/01/16 03:10 11.42-Butanone (MEK) ND

9.1 0.89 ppb v/v 11/01/16 03:10 11.4Carbon disulfide 13

9.1 0.73 ppb v/v 11/01/16 03:10 11.4Carbon tetrachloride ND

3.4 0.73 ppb v/v 11/01/16 03:10 11.4Chlorobenzene ND

9.1 3.5 ppb v/v 11/01/16 03:10 11.4Chloroethane ND

3.4 1.1 ppb v/v 11/01/16 03:10 11.4Chloroform 1.4 J

9.1 2.2 ppb v/v 11/01/16 03:10 11.4Chloromethane ND

4.6 0.90 ppb v/v 11/01/16 03:10 11.4Dibromochloromethane ND

9.1 0.86 ppb v/v 11/01/16 03:10 11.41,2-Dibromoethane (EDB) ND

4.6 1.8 ppb v/v 11/01/16 03:10 11.41,2-Dichloro-1,1,2,2-tetrafluoroethane ND

4.6 1.5 ppb v/v 11/01/16 03:10 11.41,2-Dichlorobenzene ND

4.6 1.3 ppb v/v 11/01/16 03:10 11.41,3-Dichlorobenzene ND

4.6 1.7 ppb v/v 11/01/16 03:10 11.41,4-Dichlorobenzene ND

4.6 1.7 ppb v/v 11/01/16 03:10 11.4Dichlorodifluoromethane 39

3.4 0.82 ppb v/v 11/01/16 03:10 11.41,1-Dichloroethane 3.4

9.1 1.0 ppb v/v 11/01/16 03:10 11.41,2-Dichloroethane ND

9.1 1.5 ppb v/v 11/01/16 03:10 11.41,1-Dichloroethene 22

4.6 1.0 ppb v/v 11/01/16 03:10 11.4cis-1,2-Dichloroethene 2.3 J

4.6 1.1 ppb v/v 11/01/16 03:10 11.4trans-1,2-Dichloroethene ND

4.6 2.7 ppb v/v 11/01/16 03:10 11.41,2-Dichloropropane ND

4.6 1.2 ppb v/v 11/01/16 03:10 11.4cis-1,3-Dichloropropene ND

4.6 1.0 ppb v/v 11/01/16 03:10 11.4trans-1,3-Dichloropropene ND

4.6 0.72 ppb v/v 11/01/16 03:10 11.4Ethylbenzene ND

4.6 2.1 ppb v/v 11/01/16 03:10 11.44-Ethyltoluene ND

23 4.9 ppb v/v 11/01/16 03:10 11.4Hexachlorobutadiene ND

4.6 0.99 ppb v/v 11/01/16 03:10 11.42-Hexanone ND

4.6 1.5 ppb v/v 11/01/16 03:10 11.44-Methyl-2-pentanone (MIBK) ND

4.6 0.82 ppb v/v 11/01/16 03:10 11.4Methylene Chloride ND

4.6 0.67 ppb v/v 11/01/16 03:10 11.4Styrene ND

4.6 0.79 ppb v/v 11/01/16 03:10 11.41,1,2,2-Tetrachloroethane ND

4.6 0.58 ppb v/v 11/01/16 03:10 11.4Tetrachloroethene 300

4.6 0.58 ppb v/v 11/01/16 03:10 11.4Toluene ND

4.6 1.9 ppb v/v 11/01/16 03:10 11.41,1,2-Trichloro-1,2,2-trifluoroetha
ne

120

23 4.9 ppb v/v 11/01/16 03:10 11.41,2,4-Trichlorobenzene ND

3.4 0.74 ppb v/v 11/01/16 03:10 11.41,1,1-Trichloroethane 1.3 J

4.6 0.76 ppb v/v 11/01/16 03:10 11.41,1,2-Trichloroethane ND

4.6 1.2 ppb v/v 11/01/16 03:10 11.4Trichloroethene 220

4.6 2.2 ppb v/v 11/01/16 03:10 11.4Trichlorofluoromethane 15

9.1 1.8 ppb v/v 11/01/16 03:10 11.41,2,4-Trimethylbenzene ND

4.6 1.4 ppb v/v 11/01/16 03:10 11.41,3,5-Trimethylbenzene ND

9.1 1.7 ppb v/v 11/01/16 03:10 11.4Vinyl acetate ND

4.6 1.4 ppb v/v 11/01/16 03:10 11.4Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-1Client Sample ID: 100736-001/MWL-SV01-42.5
Matrix: AirDate Collected: 10/13/16 12:17

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.6 J 69 2.5 ppb v/v 10/31/16 20:51 13.8

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.5 1.1 ppb v/v 10/31/16 20:51 13.8Benzene ND

11 2.2 ppb v/v 10/31/16 20:51 13.8Benzyl chloride ND

4.1 0.91 ppb v/v 10/31/16 20:51 13.8Bromodichloromethane ND

5.5 0.97 ppb v/v 10/31/16 20:51 13.8Bromoform ND

11 4.6 ppb v/v 10/31/16 20:51 13.8Bromomethane ND

11 2.7 ppb v/v 10/31/16 20:51 13.82-Butanone (MEK) ND

11 1.1 ppb v/v 10/31/16 20:51 13.8Carbon disulfide ND

11 0.88 ppb v/v 10/31/16 20:51 13.8Carbon tetrachloride ND

4.1 0.88 ppb v/v 10/31/16 20:51 13.8Chlorobenzene ND

11 4.3 ppb v/v 10/31/16 20:51 13.8Chloroethane ND

4.1 1.3 ppb v/v 10/31/16 20:51 13.8Chloroform 15

11 2.7 ppb v/v 10/31/16 20:51 13.8Chloromethane ND

5.5 1.1 ppb v/v 10/31/16 20:51 13.8Dibromochloromethane ND

11 1.0 ppb v/v 10/31/16 20:51 13.81,2-Dibromoethane (EDB) ND

5.5 2.1 ppb v/v 10/31/16 20:51 13.81,2-Dichloro-1,1,2,2-tetrafluoroethane ND

5.5 1.8 ppb v/v 10/31/16 20:51 13.81,2-Dichlorobenzene ND

5.5 1.5 ppb v/v 10/31/16 20:51 13.81,3-Dichlorobenzene ND

5.5 2.1 ppb v/v 10/31/16 20:51 13.81,4-Dichlorobenzene ND

5.5 2.0 ppb v/v 10/31/16 20:51 13.8Dichlorodifluoromethane 95

4.1 0.99 ppb v/v 10/31/16 20:51 13.81,1-Dichloroethane 1.4 J

11 1.2 ppb v/v 10/31/16 20:51 13.81,2-Dichloroethane ND

11 1.8 ppb v/v 10/31/16 20:51 13.81,1-Dichloroethene 7.7 J

5.5 1.2 ppb v/v 10/31/16 20:51 13.8cis-1,2-Dichloroethene ND

5.5 1.4 ppb v/v 10/31/16 20:51 13.8trans-1,2-Dichloroethene ND

5.5 3.3 ppb v/v 10/31/16 20:51 13.81,2-Dichloropropane ND

5.5 1.4 ppb v/v 10/31/16 20:51 13.8cis-1,3-Dichloropropene ND

5.5 1.2 ppb v/v 10/31/16 20:51 13.8trans-1,3-Dichloropropene ND

5.5 0.87 ppb v/v 10/31/16 20:51 13.8Ethylbenzene ND

5.5 2.6 ppb v/v 10/31/16 20:51 13.84-Ethyltoluene ND

28 6.0 ppb v/v 10/31/16 20:51 13.8Hexachlorobutadiene ND

5.5 1.2 ppb v/v 10/31/16 20:51 13.82-Hexanone ND

5.5 1.9 ppb v/v 10/31/16 20:51 13.84-Methyl-2-pentanone (MIBK) ND

5.5 0.99 ppb v/v 10/31/16 20:51 13.8Methylene Chloride ND

5.5 0.81 ppb v/v 10/31/16 20:51 13.8Styrene ND

5.5 0.95 ppb v/v 10/31/16 20:51 13.81,1,2,2-Tetrachloroethane ND

5.5 0.70 ppb v/v 10/31/16 20:51 13.8Tetrachloroethene 450

5.5 0.70 ppb v/v 10/31/16 20:51 13.8Toluene ND

5.5 2.2 ppb v/v 10/31/16 20:51 13.81,1,2-Trichloro-1,2,2-trifluoroetha
ne

82

28 6.0 ppb v/v 10/31/16 20:51 13.81,2,4-Trichlorobenzene ND

4.1 0.90 ppb v/v 10/31/16 20:51 13.81,1,1-Trichloroethane 41

5.5 0.92 ppb v/v 10/31/16 20:51 13.81,1,2-Trichloroethane ND

5.5 1.4 ppb v/v 10/31/16 20:51 13.8Trichloroethene 100

5.5 2.7 ppb v/v 10/31/16 20:51 13.8Trichlorofluoromethane 180

11 2.2 ppb v/v 10/31/16 20:51 13.81,2,4-Trimethylbenzene ND

5.5 1.7 ppb v/v 10/31/16 20:51 13.81,3,5-Trimethylbenzene ND

11 2.0 ppb v/v 10/31/16 20:51 13.8Vinyl acetate ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-1Client Sample ID: 100736-001/MWL-SV01-42.5
Matrix: AirDate Collected: 10/13/16 12:17

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Vinyl chloride ND 5.5 1.7 ppb v/v 10/31/16 20:51 13.8

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 1.4 ppb v/v 10/31/16 20:51 13.8m,p-Xylene ND

5.5 0.75 ppb v/v 10/31/16 20:51 13.8o-Xylene ND

4-Bromofluorobenzene (Surr) 102 70 - 130 10/31/16 20:51 13.8

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 96 10/31/16 20:51 13.870 - 130

Toluene-d8 (Surr) 94 10/31/16 20:51 13.870 - 130

Lab Sample ID: 320-22820-2Client Sample ID: 100737-001/MWL-FB1
Matrix: AirDate Collected: 10/13/16 12:04

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 10/31/16 21:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 10/31/16 21:49 1Benzene ND

0.80 0.16 ppb v/v 10/31/16 21:49 1Benzyl chloride ND

0.30 0.066 ppb v/v 10/31/16 21:49 1Bromodichloromethane ND

0.40 0.070 ppb v/v 10/31/16 21:49 1Bromoform ND

0.80 0.34 ppb v/v 10/31/16 21:49 1Bromomethane ND

0.80 0.20 ppb v/v 10/31/16 21:49 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 10/31/16 21:49 1Carbon disulfide ND

0.80 0.064 ppb v/v 10/31/16 21:49 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 10/31/16 21:49 1Chlorobenzene ND

0.80 0.31 ppb v/v 10/31/16 21:49 1Chloroethane ND

0.30 0.095 ppb v/v 10/31/16 21:49 1Chloroform ND

0.80 0.20 ppb v/v 10/31/16 21:49 1Chloromethane ND

0.40 0.079 ppb v/v 10/31/16 21:49 1Dibromochloromethane ND

0.80 0.075 ppb v/v 10/31/16 21:49 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 10/31/16 21:49 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 10/31/16 21:49 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 10/31/16 21:49 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 21:49 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 21:49 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 10/31/16 21:49 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 10/31/16 21:49 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 10/31/16 21:49 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 10/31/16 21:49 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 10/31/16 21:49 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 10/31/16 21:49 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 10/31/16 21:49 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 10/31/16 21:49 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 10/31/16 21:49 1Ethylbenzene ND

0.40 0.19 ppb v/v 10/31/16 21:49 14-Ethyltoluene ND

2.0 0.43 ppb v/v 10/31/16 21:49 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 10/31/16 21:49 12-Hexanone ND

0.40 0.14 ppb v/v 10/31/16 21:49 14-Methyl-2-pentanone (MIBK) ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-2Client Sample ID: 100737-001/MWL-FB1
Matrix: AirDate Collected: 10/13/16 12:04

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Methylene Chloride 0.14 J 0.40 0.072 ppb v/v 10/31/16 21:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.059 ppb v/v 10/31/16 21:49 1Styrene ND

0.40 0.069 ppb v/v 10/31/16 21:49 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 10/31/16 21:49 1Tetrachloroethene 0.35 J

0.40 0.051 ppb v/v 10/31/16 21:49 1Toluene ND

0.40 0.16 ppb v/v 10/31/16 21:49 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 10/31/16 21:49 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 10/31/16 21:49 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 10/31/16 21:49 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 10/31/16 21:49 1Trichloroethene ND

0.40 0.20 ppb v/v 10/31/16 21:49 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 10/31/16 21:49 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 10/31/16 21:49 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 10/31/16 21:49 1Vinyl acetate ND

0.40 0.12 ppb v/v 10/31/16 21:49 1Vinyl chloride ND

0.80 0.10 ppb v/v 10/31/16 21:49 1m,p-Xylene ND

0.40 0.054 ppb v/v 10/31/16 21:49 1o-Xylene ND

4-Bromofluorobenzene (Surr) 103 70 - 130 10/31/16 21:49 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 99 10/31/16 21:49 170 - 130

Toluene-d8 (Surr) 95 10/31/16 21:49 170 - 130

Lab Sample ID: 320-22820-3Client Sample ID: 100738-001/MWL-SV02-41.5
Matrix: AirDate Collected: 10/13/16 12:11

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.9 J 48 1.7 ppb v/v 10/31/16 22:41 9.62

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.8 0.76 ppb v/v 10/31/16 22:41 9.62Benzene ND

7.7 1.6 ppb v/v 10/31/16 22:41 9.62Benzyl chloride ND

2.9 0.63 ppb v/v 10/31/16 22:41 9.62Bromodichloromethane ND

3.8 0.67 ppb v/v 10/31/16 22:41 9.62Bromoform ND

7.7 3.2 ppb v/v 10/31/16 22:41 9.62Bromomethane ND

7.7 1.9 ppb v/v 10/31/16 22:41 9.622-Butanone (MEK) 3.3 J

7.7 0.75 ppb v/v 10/31/16 22:41 9.62Carbon disulfide ND

7.7 0.62 ppb v/v 10/31/16 22:41 9.62Carbon tetrachloride ND

2.9 0.62 ppb v/v 10/31/16 22:41 9.62Chlorobenzene ND

7.7 3.0 ppb v/v 10/31/16 22:41 9.62Chloroethane ND

2.9 0.91 ppb v/v 10/31/16 22:41 9.62Chloroform 3.1

7.7 1.9 ppb v/v 10/31/16 22:41 9.62Chloromethane ND

3.8 0.76 ppb v/v 10/31/16 22:41 9.62Dibromochloromethane ND

7.7 0.72 ppb v/v 10/31/16 22:41 9.621,2-Dibromoethane (EDB) ND

3.8 1.5 ppb v/v 10/31/16 22:41 9.621,2-Dichloro-1,1,2,2-tetrafluoroethane ND

3.8 1.3 ppb v/v 10/31/16 22:41 9.621,2-Dichlorobenzene ND

3.8 1.1 ppb v/v 10/31/16 22:41 9.621,3-Dichlorobenzene ND

3.8 1.4 ppb v/v 10/31/16 22:41 9.621,4-Dichlorobenzene ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-3Client Sample ID: 100738-001/MWL-SV02-41.5
Matrix: AirDate Collected: 10/13/16 12:11

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Dichlorodifluoromethane 97 3.8 1.4 ppb v/v 10/31/16 22:41 9.62

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.69 ppb v/v 10/31/16 22:41 9.621,1-Dichloroethane 2.5 J

7.7 0.85 ppb v/v 10/31/16 22:41 9.621,2-Dichloroethane ND

7.7 1.2 ppb v/v 10/31/16 22:41 9.621,1-Dichloroethene 11

3.8 0.86 ppb v/v 10/31/16 22:41 9.62cis-1,2-Dichloroethene ND

3.8 0.96 ppb v/v 10/31/16 22:41 9.62trans-1,2-Dichloroethene ND

3.8 2.3 ppb v/v 10/31/16 22:41 9.621,2-Dichloropropane ND

3.8 1.0 ppb v/v 10/31/16 22:41 9.62cis-1,3-Dichloropropene ND

3.8 0.85 ppb v/v 10/31/16 22:41 9.62trans-1,3-Dichloropropene ND

3.8 0.61 ppb v/v 10/31/16 22:41 9.62Ethylbenzene ND

3.8 1.8 ppb v/v 10/31/16 22:41 9.624-Ethyltoluene ND

19 4.2 ppb v/v 10/31/16 22:41 9.62Hexachlorobutadiene ND

3.8 0.84 ppb v/v 10/31/16 22:41 9.622-Hexanone ND

3.8 1.3 ppb v/v 10/31/16 22:41 9.624-Methyl-2-pentanone (MIBK) ND

3.8 0.69 ppb v/v 10/31/16 22:41 9.62Methylene Chloride ND

3.8 0.57 ppb v/v 10/31/16 22:41 9.62Styrene ND

3.8 0.66 ppb v/v 10/31/16 22:41 9.621,1,2,2-Tetrachloroethane ND

3.8 0.49 ppb v/v 10/31/16 22:41 9.62Tetrachloroethene 70

3.8 0.49 ppb v/v 10/31/16 22:41 9.62Toluene ND

3.8 1.6 ppb v/v 10/31/16 22:41 9.621,1,2-Trichloro-1,2,2-trifluoroetha
ne

53

19 4.2 ppb v/v 10/31/16 22:41 9.621,2,4-Trichlorobenzene ND

2.9 0.63 ppb v/v 10/31/16 22:41 9.621,1,1-Trichloroethane 79

3.8 0.64 ppb v/v 10/31/16 22:41 9.621,1,2-Trichloroethane ND

3.8 1.0 ppb v/v 10/31/16 22:41 9.62Trichloroethene 65

3.8 1.9 ppb v/v 10/31/16 22:41 9.62Trichlorofluoromethane 320

7.7 1.6 ppb v/v 10/31/16 22:41 9.621,2,4-Trimethylbenzene ND

3.8 1.2 ppb v/v 10/31/16 22:41 9.621,3,5-Trimethylbenzene ND

7.7 1.4 ppb v/v 10/31/16 22:41 9.62Vinyl acetate ND

3.8 1.2 ppb v/v 10/31/16 22:41 9.62Vinyl chloride ND

7.7 0.96 ppb v/v 10/31/16 22:41 9.62m,p-Xylene ND

3.8 0.52 ppb v/v 10/31/16 22:41 9.62o-Xylene ND

4-Bromofluorobenzene (Surr) 103 70 - 130 10/31/16 22:41 9.62

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 98 10/31/16 22:41 9.6270 - 130

Toluene-d8 (Surr) 98 10/31/16 22:41 9.6270 - 130

Lab Sample ID: 320-22820-4Client Sample ID: 100739-001/MWL-FB2
Matrix: AirDate Collected: 10/13/16 12:01

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 10/31/16 23:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 10/31/16 23:40 1Benzene ND

0.80 0.16 ppb v/v 10/31/16 23:40 1Benzyl chloride ND

0.30 0.066 ppb v/v 10/31/16 23:40 1Bromodichloromethane ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-4Client Sample ID: 100739-001/MWL-FB2
Matrix: AirDate Collected: 10/13/16 12:01

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Bromoform ND 0.40 0.070 ppb v/v 10/31/16 23:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.80 0.34 ppb v/v 10/31/16 23:40 1Bromomethane ND

0.80 0.20 ppb v/v 10/31/16 23:40 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 10/31/16 23:40 1Carbon disulfide ND

0.80 0.064 ppb v/v 10/31/16 23:40 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 10/31/16 23:40 1Chlorobenzene ND

0.80 0.31 ppb v/v 10/31/16 23:40 1Chloroethane ND

0.30 0.095 ppb v/v 10/31/16 23:40 1Chloroform ND

0.80 0.20 ppb v/v 10/31/16 23:40 1Chloromethane ND

0.40 0.079 ppb v/v 10/31/16 23:40 1Dibromochloromethane ND

0.80 0.075 ppb v/v 10/31/16 23:40 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 10/31/16 23:40 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 10/31/16 23:40 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 10/31/16 23:40 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 23:40 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 10/31/16 23:40 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 10/31/16 23:40 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 10/31/16 23:40 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 10/31/16 23:40 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 10/31/16 23:40 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 10/31/16 23:40 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 10/31/16 23:40 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 10/31/16 23:40 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 10/31/16 23:40 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 10/31/16 23:40 1Ethylbenzene ND

0.40 0.19 ppb v/v 10/31/16 23:40 14-Ethyltoluene ND

2.0 0.43 ppb v/v 10/31/16 23:40 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 10/31/16 23:40 12-Hexanone ND

0.40 0.14 ppb v/v 10/31/16 23:40 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 10/31/16 23:40 1Methylene Chloride ND

0.40 0.059 ppb v/v 10/31/16 23:40 1Styrene ND

0.40 0.069 ppb v/v 10/31/16 23:40 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 10/31/16 23:40 1Tetrachloroethene 0.13 J

0.40 0.051 ppb v/v 10/31/16 23:40 1Toluene ND

0.40 0.16 ppb v/v 10/31/16 23:40 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 10/31/16 23:40 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 10/31/16 23:40 11,1,1-Trichloroethane 0.13 J

0.40 0.067 ppb v/v 10/31/16 23:40 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 10/31/16 23:40 1Trichloroethene ND

0.40 0.20 ppb v/v 10/31/16 23:40 1Trichlorofluoromethane 0.49

0.80 0.16 ppb v/v 10/31/16 23:40 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 10/31/16 23:40 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 10/31/16 23:40 1Vinyl acetate ND

0.40 0.12 ppb v/v 10/31/16 23:40 1Vinyl chloride ND

0.80 0.10 ppb v/v 10/31/16 23:40 1m,p-Xylene ND

0.40 0.054 ppb v/v 10/31/16 23:40 1o-Xylene ND

4-Bromofluorobenzene (Surr) 95 70 - 130 10/31/16 23:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-4Client Sample ID: 100739-001/MWL-FB2
Matrix: AirDate Collected: 10/13/16 12:01

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

1,2-Dichloroethane-d4 (Surr) 96 70 - 130 10/31/16 23:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Toluene-d8 (Surr) 98 10/31/16 23:40 170 - 130

Lab Sample ID: 320-22820-5Client Sample ID: 100740-001/MWL-SV03-50
Matrix: AirDate Collected: 10/13/16 09:41

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.9 J 22 0.80 ppb v/v 11/01/16 00:33 4.47

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.35 ppb v/v 11/01/16 00:33 4.47Benzene 0.79 J

3.6 0.73 ppb v/v 11/01/16 00:33 4.47Benzyl chloride ND

1.3 0.30 ppb v/v 11/01/16 00:33 4.47Bromodichloromethane ND

1.8 0.31 ppb v/v 11/01/16 00:33 4.47Bromoform ND

3.6 1.5 ppb v/v 11/01/16 00:33 4.47Bromomethane ND

3.6 0.89 ppb v/v 11/01/16 00:33 4.472-Butanone (MEK) ND

3.6 0.35 ppb v/v 11/01/16 00:33 4.47Carbon disulfide 1.3 J

3.6 0.29 ppb v/v 11/01/16 00:33 4.47Carbon tetrachloride ND

1.3 0.29 ppb v/v 11/01/16 00:33 4.47Chlorobenzene ND

3.6 1.4 ppb v/v 11/01/16 00:33 4.47Chloroethane ND

1.3 0.42 ppb v/v 11/01/16 00:33 4.47Chloroform 1.9

3.6 0.88 ppb v/v 11/01/16 00:33 4.47Chloromethane ND

1.8 0.35 ppb v/v 11/01/16 00:33 4.47Dibromochloromethane ND

3.6 0.34 ppb v/v 11/01/16 00:33 4.471,2-Dibromoethane (EDB) ND

1.8 0.69 ppb v/v 11/01/16 00:33 4.471,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.8 0.58 ppb v/v 11/01/16 00:33 4.471,2-Dichlorobenzene ND

1.8 0.49 ppb v/v 11/01/16 00:33 4.471,3-Dichlorobenzene ND

1.8 0.67 ppb v/v 11/01/16 00:33 4.471,4-Dichlorobenzene ND

1.8 0.65 ppb v/v 11/01/16 00:33 4.47Dichlorodifluoromethane 30

1.3 0.32 ppb v/v 11/01/16 00:33 4.471,1-Dichloroethane 3.3

3.6 0.39 ppb v/v 11/01/16 00:33 4.471,2-Dichloroethane ND

3.6 0.58 ppb v/v 11/01/16 00:33 4.471,1-Dichloroethene 12

1.8 0.40 ppb v/v 11/01/16 00:33 4.47cis-1,2-Dichloroethene 1.7 J

1.8 0.45 ppb v/v 11/01/16 00:33 4.47trans-1,2-Dichloroethene ND

1.8 1.1 ppb v/v 11/01/16 00:33 4.471,2-Dichloropropane ND

1.8 0.46 ppb v/v 11/01/16 00:33 4.47cis-1,3-Dichloropropene ND

1.8 0.39 ppb v/v 11/01/16 00:33 4.47trans-1,3-Dichloropropene ND

1.8 0.28 ppb v/v 11/01/16 00:33 4.47Ethylbenzene ND

1.8 0.84 ppb v/v 11/01/16 00:33 4.474-Ethyltoluene ND

8.9 1.9 ppb v/v 11/01/16 00:33 4.47Hexachlorobutadiene ND

1.8 0.39 ppb v/v 11/01/16 00:33 4.472-Hexanone ND

1.8 0.60 ppb v/v 11/01/16 00:33 4.474-Methyl-2-pentanone (MIBK) ND

1.8 0.32 ppb v/v 11/01/16 00:33 4.47Methylene Chloride 0.59 J

1.8 0.26 ppb v/v 11/01/16 00:33 4.47Styrene ND

1.8 0.31 ppb v/v 11/01/16 00:33 4.471,1,2,2-Tetrachloroethane ND

1.8 0.23 ppb v/v 11/01/16 00:33 4.47Tetrachloroethene 140

1.8 0.23 ppb v/v 11/01/16 00:33 4.47Toluene ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-5Client Sample ID: 100740-001/MWL-SV03-50
Matrix: AirDate Collected: 10/13/16 09:41

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,1,2-Trichloro-1,2,2-trifluoroetha
ne

78 1.8 0.73 ppb v/v 11/01/16 00:33 4.47

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

8.9 1.9 ppb v/v 11/01/16 00:33 4.471,2,4-Trichlorobenzene ND

1.3 0.29 ppb v/v 11/01/16 00:33 4.471,1,1-Trichloroethane 5.0

1.8 0.30 ppb v/v 11/01/16 00:33 4.471,1,2-Trichloroethane ND

1.8 0.47 ppb v/v 11/01/16 00:33 4.47Trichloroethene 110

1.8 0.88 ppb v/v 11/01/16 00:33 4.47Trichlorofluoromethane 31

3.6 0.72 ppb v/v 11/01/16 00:33 4.471,2,4-Trimethylbenzene ND

1.8 0.56 ppb v/v 11/01/16 00:33 4.471,3,5-Trimethylbenzene ND

3.6 0.65 ppb v/v 11/01/16 00:33 4.47Vinyl acetate ND

1.8 0.54 ppb v/v 11/01/16 00:33 4.47Vinyl chloride ND

3.6 0.45 ppb v/v 11/01/16 00:33 4.47m,p-Xylene ND

1.8 0.24 ppb v/v 11/01/16 00:33 4.47o-Xylene ND

4-Bromofluorobenzene (Surr) 104 70 - 130 11/01/16 00:33 4.47

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 11/01/16 00:33 4.4770 - 130

Toluene-d8 (Surr) 96 11/01/16 00:33 4.4770 - 130

Lab Sample ID: 320-22820-6Client Sample ID: 100741-001/MWL-SV03-100
Matrix: AirDate Collected: 10/13/16 09:44

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.6 J 22 0.79 ppb v/v 11/01/16 01:26 4.42

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.35 ppb v/v 11/01/16 01:26 4.42Benzene ND

3.5 0.72 ppb v/v 11/01/16 01:26 4.42Benzyl chloride ND

1.3 0.29 ppb v/v 11/01/16 01:26 4.42Bromodichloromethane ND

1.8 0.31 ppb v/v 11/01/16 01:26 4.42Bromoform ND

3.5 1.5 ppb v/v 11/01/16 01:26 4.42Bromomethane ND

3.5 0.88 ppb v/v 11/01/16 01:26 4.422-Butanone (MEK) ND

3.5 0.34 ppb v/v 11/01/16 01:26 4.42Carbon disulfide ND

3.5 0.28 ppb v/v 11/01/16 01:26 4.42Carbon tetrachloride 0.32 J

1.3 0.28 ppb v/v 11/01/16 01:26 4.42Chlorobenzene ND

3.5 1.4 ppb v/v 11/01/16 01:26 4.42Chloroethane ND

1.3 0.42 ppb v/v 11/01/16 01:26 4.42Chloroform 2.6

3.5 0.87 ppb v/v 11/01/16 01:26 4.42Chloromethane ND

1.8 0.35 ppb v/v 11/01/16 01:26 4.42Dibromochloromethane ND

3.5 0.33 ppb v/v 11/01/16 01:26 4.421,2-Dibromoethane (EDB) ND

1.8 0.69 ppb v/v 11/01/16 01:26 4.421,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.8 0.57 ppb v/v 11/01/16 01:26 4.421,2-Dichlorobenzene ND

1.8 0.49 ppb v/v 11/01/16 01:26 4.421,3-Dichlorobenzene ND

1.8 0.66 ppb v/v 11/01/16 01:26 4.421,4-Dichlorobenzene ND

1.8 0.64 ppb v/v 11/01/16 01:26 4.42Dichlorodifluoromethane 48

1.3 0.32 ppb v/v 11/01/16 01:26 4.421,1-Dichloroethane 6.6

3.5 0.39 ppb v/v 11/01/16 01:26 4.421,2-Dichloroethane ND

3.5 0.57 ppb v/v 11/01/16 01:26 4.421,1-Dichloroethene 26
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-6Client Sample ID: 100741-001/MWL-SV03-100
Matrix: AirDate Collected: 10/13/16 09:44

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

cis-1,2-Dichloroethene 3.9 1.8 0.39 ppb v/v 11/01/16 01:26 4.42

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.44 ppb v/v 11/01/16 01:26 4.42trans-1,2-Dichloroethene ND

1.8 1.1 ppb v/v 11/01/16 01:26 4.421,2-Dichloropropane ND

1.8 0.46 ppb v/v 11/01/16 01:26 4.42cis-1,3-Dichloropropene ND

1.8 0.39 ppb v/v 11/01/16 01:26 4.42trans-1,3-Dichloropropene ND

1.8 0.28 ppb v/v 11/01/16 01:26 4.42Ethylbenzene ND

1.8 0.83 ppb v/v 11/01/16 01:26 4.424-Ethyltoluene ND

8.8 1.9 ppb v/v 11/01/16 01:26 4.42Hexachlorobutadiene ND

1.8 0.38 ppb v/v 11/01/16 01:26 4.422-Hexanone ND

1.8 0.60 ppb v/v 11/01/16 01:26 4.424-Methyl-2-pentanone (MIBK) ND

1.8 0.32 ppb v/v 11/01/16 01:26 4.42Methylene Chloride 1.8

1.8 0.26 ppb v/v 11/01/16 01:26 4.42Styrene ND

1.8 0.30 ppb v/v 11/01/16 01:26 4.421,1,2,2-Tetrachloroethane ND

1.8 0.23 ppb v/v 11/01/16 01:26 4.42Tetrachloroethene 240

1.8 0.23 ppb v/v 11/01/16 01:26 4.42Toluene ND

1.8 0.72 ppb v/v 11/01/16 01:26 4.421,1,2-Trichloro-1,2,2-trifluoroetha
ne

150

8.8 1.9 ppb v/v 11/01/16 01:26 4.421,2,4-Trichlorobenzene ND

1.3 0.29 ppb v/v 11/01/16 01:26 4.421,1,1-Trichloroethane 5.6

1.8 0.30 ppb v/v 11/01/16 01:26 4.421,1,2-Trichloroethane ND

1.8 0.46 ppb v/v 11/01/16 01:26 4.42Trichloroethene 210

1.8 0.87 ppb v/v 11/01/16 01:26 4.42Trichlorofluoromethane 42

3.5 0.72 ppb v/v 11/01/16 01:26 4.421,2,4-Trimethylbenzene ND

1.8 0.55 ppb v/v 11/01/16 01:26 4.421,3,5-Trimethylbenzene ND

3.5 0.64 ppb v/v 11/01/16 01:26 4.42Vinyl acetate ND

1.8 0.53 ppb v/v 11/01/16 01:26 4.42Vinyl chloride ND

3.5 0.44 ppb v/v 11/01/16 01:26 4.42m,p-Xylene ND

1.8 0.24 ppb v/v 11/01/16 01:26 4.42o-Xylene ND

4-Bromofluorobenzene (Surr) 98 70 - 130 11/01/16 01:26 4.42

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 11/01/16 01:26 4.4270 - 130

Toluene-d8 (Surr) 96 11/01/16 01:26 4.4270 - 130

Lab Sample ID: 320-22820-7Client Sample ID: 100742-001/MWL-SV03-200
Matrix: AirDate Collected: 10/13/16 09:48

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.7 J 45 1.6 ppb v/v 11/01/16 02:18 8.92

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.6 0.70 ppb v/v 11/01/16 02:18 8.92Benzene ND

7.1 1.5 ppb v/v 11/01/16 02:18 8.92Benzyl chloride ND

2.7 0.59 ppb v/v 11/01/16 02:18 8.92Bromodichloromethane ND

3.6 0.62 ppb v/v 11/01/16 02:18 8.92Bromoform ND

7.1 3.0 ppb v/v 11/01/16 02:18 8.92Bromomethane ND

7.1 1.8 ppb v/v 11/01/16 02:18 8.922-Butanone (MEK) ND

7.1 0.70 ppb v/v 11/01/16 02:18 8.92Carbon disulfide ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-7Client Sample ID: 100742-001/MWL-SV03-200
Matrix: AirDate Collected: 10/13/16 09:48

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Carbon tetrachloride ND 7.1 0.57 ppb v/v 11/01/16 02:18 8.92

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 0.57 ppb v/v 11/01/16 02:18 8.92Chlorobenzene ND

7.1 2.7 ppb v/v 11/01/16 02:18 8.92Chloroethane ND

2.7 0.85 ppb v/v 11/01/16 02:18 8.92Chloroform 2.6 J

7.1 1.8 ppb v/v 11/01/16 02:18 8.92Chloromethane ND

3.6 0.70 ppb v/v 11/01/16 02:18 8.92Dibromochloromethane ND

7.1 0.67 ppb v/v 11/01/16 02:18 8.921,2-Dibromoethane (EDB) ND

3.6 1.4 ppb v/v 11/01/16 02:18 8.921,2-Dichloro-1,1,2,2-tetrafluoroethane ND

3.6 1.2 ppb v/v 11/01/16 02:18 8.921,2-Dichlorobenzene ND

3.6 0.98 ppb v/v 11/01/16 02:18 8.921,3-Dichlorobenzene ND

3.6 1.3 ppb v/v 11/01/16 02:18 8.921,4-Dichlorobenzene ND

3.6 1.3 ppb v/v 11/01/16 02:18 8.92Dichlorodifluoromethane 60

2.7 0.64 ppb v/v 11/01/16 02:18 8.921,1-Dichloroethane 8.7

7.1 0.78 ppb v/v 11/01/16 02:18 8.921,2-Dichloroethane ND

7.1 1.2 ppb v/v 11/01/16 02:18 8.921,1-Dichloroethene 34

3.6 0.79 ppb v/v 11/01/16 02:18 8.92cis-1,2-Dichloroethene 5.1

3.6 0.89 ppb v/v 11/01/16 02:18 8.92trans-1,2-Dichloroethene ND

3.6 2.1 ppb v/v 11/01/16 02:18 8.921,2-Dichloropropane ND

3.6 0.93 ppb v/v 11/01/16 02:18 8.92cis-1,3-Dichloropropene ND

3.6 0.78 ppb v/v 11/01/16 02:18 8.92trans-1,3-Dichloropropene ND

3.6 0.56 ppb v/v 11/01/16 02:18 8.92Ethylbenzene ND

3.6 1.7 ppb v/v 11/01/16 02:18 8.924-Ethyltoluene ND

18 3.9 ppb v/v 11/01/16 02:18 8.92Hexachlorobutadiene ND

3.6 0.78 ppb v/v 11/01/16 02:18 8.922-Hexanone ND

3.6 1.2 ppb v/v 11/01/16 02:18 8.924-Methyl-2-pentanone (MIBK) ND

3.6 0.64 ppb v/v 11/01/16 02:18 8.92Methylene Chloride 3.8

3.6 0.53 ppb v/v 11/01/16 02:18 8.92Styrene ND

3.6 0.62 ppb v/v 11/01/16 02:18 8.921,1,2,2-Tetrachloroethane ND

3.6 0.45 ppb v/v 11/01/16 02:18 8.92Tetrachloroethene 270

3.6 0.45 ppb v/v 11/01/16 02:18 8.92Toluene ND

3.6 1.5 ppb v/v 11/01/16 02:18 8.921,1,2-Trichloro-1,2,2-trifluoroetha
ne

180

18 3.9 ppb v/v 11/01/16 02:18 8.921,2,4-Trichlorobenzene ND

2.7 0.58 ppb v/v 11/01/16 02:18 8.921,1,1-Trichloroethane 3.3

3.6 0.60 ppb v/v 11/01/16 02:18 8.921,1,2-Trichloroethane ND

3.6 0.94 ppb v/v 11/01/16 02:18 8.92Trichloroethene 270

3.6 1.7 ppb v/v 11/01/16 02:18 8.92Trichlorofluoromethane 35

7.1 1.4 ppb v/v 11/01/16 02:18 8.921,2,4-Trimethylbenzene ND

3.6 1.1 ppb v/v 11/01/16 02:18 8.921,3,5-Trimethylbenzene ND

7.1 1.3 ppb v/v 11/01/16 02:18 8.92Vinyl acetate ND

3.6 1.1 ppb v/v 11/01/16 02:18 8.92Vinyl chloride ND

7.1 0.89 ppb v/v 11/01/16 02:18 8.92m,p-Xylene ND

3.6 0.48 ppb v/v 11/01/16 02:18 8.92o-Xylene ND

4-Bromofluorobenzene (Surr) 99 70 - 130 11/01/16 02:18 8.92

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 101 11/01/16 02:18 8.9270 - 130

Toluene-d8 (Surr) 95 11/01/16 02:18 8.9270 - 130
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-8Client Sample ID: 100743-001/MWL-SV03-300
Matrix: AirDate Collected: 10/13/16 09:54

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 6.9 J 57 2.0 ppb v/v 11/01/16 03:10 11.4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 0.90 ppb v/v 11/01/16 03:10 11.4Benzene ND

9.1 1.9 ppb v/v 11/01/16 03:10 11.4Benzyl chloride ND

3.4 0.75 ppb v/v 11/01/16 03:10 11.4Bromodichloromethane ND

4.6 0.80 ppb v/v 11/01/16 03:10 11.4Bromoform ND

9.1 3.8 ppb v/v 11/01/16 03:10 11.4Bromomethane ND

9.1 2.3 ppb v/v 11/01/16 03:10 11.42-Butanone (MEK) ND

9.1 0.89 ppb v/v 11/01/16 03:10 11.4Carbon disulfide 13

9.1 0.73 ppb v/v 11/01/16 03:10 11.4Carbon tetrachloride ND

3.4 0.73 ppb v/v 11/01/16 03:10 11.4Chlorobenzene ND

9.1 3.5 ppb v/v 11/01/16 03:10 11.4Chloroethane ND

3.4 1.1 ppb v/v 11/01/16 03:10 11.4Chloroform 1.4 J

9.1 2.2 ppb v/v 11/01/16 03:10 11.4Chloromethane ND

4.6 0.90 ppb v/v 11/01/16 03:10 11.4Dibromochloromethane ND

9.1 0.86 ppb v/v 11/01/16 03:10 11.41,2-Dibromoethane (EDB) ND

4.6 1.8 ppb v/v 11/01/16 03:10 11.41,2-Dichloro-1,1,2,2-tetrafluoroethane ND

4.6 1.5 ppb v/v 11/01/16 03:10 11.41,2-Dichlorobenzene ND

4.6 1.3 ppb v/v 11/01/16 03:10 11.41,3-Dichlorobenzene ND

4.6 1.7 ppb v/v 11/01/16 03:10 11.41,4-Dichlorobenzene ND

4.6 1.7 ppb v/v 11/01/16 03:10 11.4Dichlorodifluoromethane 39

3.4 0.82 ppb v/v 11/01/16 03:10 11.41,1-Dichloroethane 3.4

9.1 1.0 ppb v/v 11/01/16 03:10 11.41,2-Dichloroethane ND

9.1 1.5 ppb v/v 11/01/16 03:10 11.41,1-Dichloroethene 22

4.6 1.0 ppb v/v 11/01/16 03:10 11.4cis-1,2-Dichloroethene 2.3 J

4.6 1.1 ppb v/v 11/01/16 03:10 11.4trans-1,2-Dichloroethene ND

4.6 2.7 ppb v/v 11/01/16 03:10 11.41,2-Dichloropropane ND

4.6 1.2 ppb v/v 11/01/16 03:10 11.4cis-1,3-Dichloropropene ND

4.6 1.0 ppb v/v 11/01/16 03:10 11.4trans-1,3-Dichloropropene ND

4.6 0.72 ppb v/v 11/01/16 03:10 11.4Ethylbenzene ND

4.6 2.1 ppb v/v 11/01/16 03:10 11.44-Ethyltoluene ND

23 4.9 ppb v/v 11/01/16 03:10 11.4Hexachlorobutadiene ND

4.6 0.99 ppb v/v 11/01/16 03:10 11.42-Hexanone ND

4.6 1.5 ppb v/v 11/01/16 03:10 11.44-Methyl-2-pentanone (MIBK) ND

4.6 0.82 ppb v/v 11/01/16 03:10 11.4Methylene Chloride ND

4.6 0.67 ppb v/v 11/01/16 03:10 11.4Styrene ND

4.6 0.79 ppb v/v 11/01/16 03:10 11.41,1,2,2-Tetrachloroethane ND

4.6 0.58 ppb v/v 11/01/16 03:10 11.4Tetrachloroethene 300

4.6 0.58 ppb v/v 11/01/16 03:10 11.4Toluene ND

4.6 1.9 ppb v/v 11/01/16 03:10 11.41,1,2-Trichloro-1,2,2-trifluoroetha
ne

120

23 4.9 ppb v/v 11/01/16 03:10 11.41,2,4-Trichlorobenzene ND

3.4 0.74 ppb v/v 11/01/16 03:10 11.41,1,1-Trichloroethane 1.3 J

4.6 0.76 ppb v/v 11/01/16 03:10 11.41,1,2-Trichloroethane ND

4.6 1.2 ppb v/v 11/01/16 03:10 11.4Trichloroethene 220

4.6 2.2 ppb v/v 11/01/16 03:10 11.4Trichlorofluoromethane 15

9.1 1.8 ppb v/v 11/01/16 03:10 11.41,2,4-Trimethylbenzene ND

4.6 1.4 ppb v/v 11/01/16 03:10 11.41,3,5-Trimethylbenzene ND

9.1 1.7 ppb v/v 11/01/16 03:10 11.4Vinyl acetate ND

4.6 1.4 ppb v/v 11/01/16 03:10 11.4Vinyl chloride ND

TestAmerica Sacramento

11/03/2016Page 23 of 1315



Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-8Client Sample ID: 100743-001/MWL-SV03-300
Matrix: AirDate Collected: 10/13/16 09:54

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

m,p-Xylene ND 9.1 1.1 ppb v/v 11/01/16 03:10 11.4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 0.62 ppb v/v 11/01/16 03:10 11.4o-Xylene ND

4-Bromofluorobenzene (Surr) 96 70 - 130 11/01/16 03:10 11.4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 11/01/16 03:10 11.470 - 130

Toluene-d8 (Surr) 96 11/01/16 03:10 11.470 - 130

Lab Sample ID: 320-22820-9Client Sample ID: 100744-001/MWL-SV03-400
Matrix: AirDate Collected: 10/13/16 10:14

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 9.2 J 65 2.3 ppb v/v 11/01/16 04:02 13

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.2 1.0 ppb v/v 11/01/16 04:02 13Benzene ND

10 2.1 ppb v/v 11/01/16 04:02 13Benzyl chloride ND

3.9 0.86 ppb v/v 11/01/16 04:02 13Bromodichloromethane ND

5.2 0.91 ppb v/v 11/01/16 04:02 13Bromoform ND

10 4.4 ppb v/v 11/01/16 04:02 13Bromomethane ND

10 2.6 ppb v/v 11/01/16 04:02 132-Butanone (MEK) ND

10 1.0 ppb v/v 11/01/16 04:02 13Carbon disulfide ND

10 0.83 ppb v/v 11/01/16 04:02 13Carbon tetrachloride ND

3.9 0.83 ppb v/v 11/01/16 04:02 13Chlorobenzene ND

10 4.0 ppb v/v 11/01/16 04:02 13Chloroethane ND

3.9 1.2 ppb v/v 11/01/16 04:02 13Chloroform 1.7 J

10 2.6 ppb v/v 11/01/16 04:02 13Chloromethane ND

5.2 1.0 ppb v/v 11/01/16 04:02 13Dibromochloromethane ND

10 0.98 ppb v/v 11/01/16 04:02 131,2-Dibromoethane (EDB) ND

5.2 2.0 ppb v/v 11/01/16 04:02 131,2-Dichloro-1,1,2,2-tetrafluoroethane ND

5.2 1.7 ppb v/v 11/01/16 04:02 131,2-Dichlorobenzene ND

5.2 1.4 ppb v/v 11/01/16 04:02 131,3-Dichlorobenzene ND

5.2 1.9 ppb v/v 11/01/16 04:02 131,4-Dichlorobenzene ND

5.2 1.9 ppb v/v 11/01/16 04:02 13Dichlorodifluoromethane 20

3.9 0.94 ppb v/v 11/01/16 04:02 131,1-Dichloroethane 4.8

10 1.1 ppb v/v 11/01/16 04:02 131,2-Dichloroethane ND

10 1.7 ppb v/v 11/01/16 04:02 131,1-Dichloroethene 21

5.2 1.2 ppb v/v 11/01/16 04:02 13cis-1,2-Dichloroethene 2.8 J

5.2 1.3 ppb v/v 11/01/16 04:02 13trans-1,2-Dichloroethene ND

5.2 3.1 ppb v/v 11/01/16 04:02 131,2-Dichloropropane ND

5.2 1.4 ppb v/v 11/01/16 04:02 13cis-1,3-Dichloropropene ND

5.2 1.1 ppb v/v 11/01/16 04:02 13trans-1,3-Dichloropropene ND

5.2 0.82 ppb v/v 11/01/16 04:02 13Ethylbenzene ND

5.2 2.4 ppb v/v 11/01/16 04:02 134-Ethyltoluene ND

26 5.6 ppb v/v 11/01/16 04:02 13Hexachlorobutadiene ND

5.2 1.1 ppb v/v 11/01/16 04:02 132-Hexanone ND

5.2 1.8 ppb v/v 11/01/16 04:02 134-Methyl-2-pentanone (MIBK) ND

5.2 0.94 ppb v/v 11/01/16 04:02 13Methylene Chloride 1.5 J
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-8Client Sample ID: 100743-001/MWL-SV03-300
Matrix: AirDate Collected: 10/13/16 09:54

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

m,p-Xylene ND 9.1 1.1 ppb v/v 11/01/16 03:10 11.4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 0.62 ppb v/v 11/01/16 03:10 11.4o-Xylene ND

4-Bromofluorobenzene (Surr) 96 70 - 130 11/01/16 03:10 11.4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 11/01/16 03:10 11.470 - 130

Toluene-d8 (Surr) 96 11/01/16 03:10 11.470 - 130

Lab Sample ID: 320-22820-9Client Sample ID: 100744-001/MWL-SV03-400
Matrix: AirDate Collected: 10/13/16 10:14

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 9.2 J 65 2.3 ppb v/v 11/01/16 04:02 13

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.2 1.0 ppb v/v 11/01/16 04:02 13Benzene ND

10 2.1 ppb v/v 11/01/16 04:02 13Benzyl chloride ND

3.9 0.86 ppb v/v 11/01/16 04:02 13Bromodichloromethane ND

5.2 0.91 ppb v/v 11/01/16 04:02 13Bromoform ND

10 4.4 ppb v/v 11/01/16 04:02 13Bromomethane ND

10 2.6 ppb v/v 11/01/16 04:02 132-Butanone (MEK) ND

10 1.0 ppb v/v 11/01/16 04:02 13Carbon disulfide ND

10 0.83 ppb v/v 11/01/16 04:02 13Carbon tetrachloride ND

3.9 0.83 ppb v/v 11/01/16 04:02 13Chlorobenzene ND

10 4.0 ppb v/v 11/01/16 04:02 13Chloroethane ND

3.9 1.2 ppb v/v 11/01/16 04:02 13Chloroform 1.7 J

10 2.6 ppb v/v 11/01/16 04:02 13Chloromethane ND

5.2 1.0 ppb v/v 11/01/16 04:02 13Dibromochloromethane ND

10 0.98 ppb v/v 11/01/16 04:02 131,2-Dibromoethane (EDB) ND

5.2 2.0 ppb v/v 11/01/16 04:02 131,2-Dichloro-1,1,2,2-tetrafluoroethane ND

5.2 1.7 ppb v/v 11/01/16 04:02 131,2-Dichlorobenzene ND

5.2 1.4 ppb v/v 11/01/16 04:02 131,3-Dichlorobenzene ND

5.2 1.9 ppb v/v 11/01/16 04:02 131,4-Dichlorobenzene ND

5.2 1.9 ppb v/v 11/01/16 04:02 13Dichlorodifluoromethane 20

3.9 0.94 ppb v/v 11/01/16 04:02 131,1-Dichloroethane 4.8

10 1.1 ppb v/v 11/01/16 04:02 131,2-Dichloroethane ND

10 1.7 ppb v/v 11/01/16 04:02 131,1-Dichloroethene 21

5.2 1.2 ppb v/v 11/01/16 04:02 13cis-1,2-Dichloroethene 2.8 J

5.2 1.3 ppb v/v 11/01/16 04:02 13trans-1,2-Dichloroethene ND

5.2 3.1 ppb v/v 11/01/16 04:02 131,2-Dichloropropane ND

5.2 1.4 ppb v/v 11/01/16 04:02 13cis-1,3-Dichloropropene ND

5.2 1.1 ppb v/v 11/01/16 04:02 13trans-1,3-Dichloropropene ND

5.2 0.82 ppb v/v 11/01/16 04:02 13Ethylbenzene ND

5.2 2.4 ppb v/v 11/01/16 04:02 134-Ethyltoluene ND

26 5.6 ppb v/v 11/01/16 04:02 13Hexachlorobutadiene ND

5.2 1.1 ppb v/v 11/01/16 04:02 132-Hexanone ND

5.2 1.8 ppb v/v 11/01/16 04:02 134-Methyl-2-pentanone (MIBK) ND

5.2 0.94 ppb v/v 11/01/16 04:02 13Methylene Chloride 1.5 J
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-9Client Sample ID: 100744-001/MWL-SV03-400
Matrix: AirDate Collected: 10/13/16 10:14

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Styrene ND 5.2 0.77 ppb v/v 11/01/16 04:02 13

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.2 0.90 ppb v/v 11/01/16 04:02 131,1,2,2-Tetrachloroethane ND

5.2 0.66 ppb v/v 11/01/16 04:02 13Tetrachloroethene 440

5.2 0.66 ppb v/v 11/01/16 04:02 13Toluene ND

5.2 2.1 ppb v/v 11/01/16 04:02 131,1,2-Trichloro-1,2,2-trifluoroetha
ne

62

26 5.6 ppb v/v 11/01/16 04:02 131,2,4-Trichlorobenzene ND

3.9 0.85 ppb v/v 11/01/16 04:02 131,1,1-Trichloroethane 2.3 J

5.2 0.87 ppb v/v 11/01/16 04:02 131,1,2-Trichloroethane ND

5.2 1.4 ppb v/v 11/01/16 04:02 13Trichloroethene 320

5.2 2.5 ppb v/v 11/01/16 04:02 13Trichlorofluoromethane 12

10 2.1 ppb v/v 11/01/16 04:02 131,2,4-Trimethylbenzene ND

5.2 1.6 ppb v/v 11/01/16 04:02 131,3,5-Trimethylbenzene ND

10 1.9 ppb v/v 11/01/16 04:02 13Vinyl acetate ND

5.2 1.6 ppb v/v 11/01/16 04:02 13Vinyl chloride ND

10 1.3 ppb v/v 11/01/16 04:02 13m,p-Xylene ND

5.2 0.70 ppb v/v 11/01/16 04:02 13o-Xylene ND

4-Bromofluorobenzene (Surr) 102 70 - 130 11/01/16 04:02 13

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 103 11/01/16 04:02 1370 - 130

Toluene-d8 (Surr) 96 11/01/16 04:02 1370 - 130

Lab Sample ID: 320-22820-10Client Sample ID: 100745-001/MWL-FB3
Matrix: AirDate Collected: 10/13/16 09:28

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 0.55 J 5.0 0.18 ppb v/v 11/01/16 05:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 11/01/16 05:01 1Benzene ND

0.80 0.16 ppb v/v 11/01/16 05:01 1Benzyl chloride ND

0.30 0.066 ppb v/v 11/01/16 05:01 1Bromodichloromethane ND

0.40 0.070 ppb v/v 11/01/16 05:01 1Bromoform ND

0.80 0.34 ppb v/v 11/01/16 05:01 1Bromomethane ND

0.80 0.20 ppb v/v 11/01/16 05:01 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 11/01/16 05:01 1Carbon disulfide ND

0.80 0.064 ppb v/v 11/01/16 05:01 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 11/01/16 05:01 1Chlorobenzene ND

0.80 0.31 ppb v/v 11/01/16 05:01 1Chloroethane ND

0.30 0.095 ppb v/v 11/01/16 05:01 1Chloroform ND

0.80 0.20 ppb v/v 11/01/16 05:01 1Chloromethane ND

0.40 0.079 ppb v/v 11/01/16 05:01 1Dibromochloromethane ND

0.80 0.075 ppb v/v 11/01/16 05:01 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 11/01/16 05:01 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 11/01/16 05:01 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 11/01/16 05:01 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 11/01/16 05:01 11,4-Dichlorobenzene ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-10Client Sample ID: 100745-001/MWL-FB3
Matrix: AirDate Collected: 10/13/16 09:28

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Dichlorodifluoromethane ND 0.40 0.15 ppb v/v 11/01/16 05:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.30 0.072 ppb v/v 11/01/16 05:01 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 11/01/16 05:01 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 11/01/16 05:01 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 11/01/16 05:01 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 11/01/16 05:01 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 11/01/16 05:01 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 11/01/16 05:01 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 11/01/16 05:01 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 11/01/16 05:01 1Ethylbenzene ND

0.40 0.19 ppb v/v 11/01/16 05:01 14-Ethyltoluene ND

2.0 0.43 ppb v/v 11/01/16 05:01 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 11/01/16 05:01 12-Hexanone ND

0.40 0.14 ppb v/v 11/01/16 05:01 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 11/01/16 05:01 1Methylene Chloride ND

0.40 0.059 ppb v/v 11/01/16 05:01 1Styrene ND

0.40 0.069 ppb v/v 11/01/16 05:01 11,1,2,2-Tetrachloroethane ND

0.40 0.051 ppb v/v 11/01/16 05:01 1Tetrachloroethene 0.90

0.40 0.051 ppb v/v 11/01/16 05:01 1Toluene ND

0.40 0.16 ppb v/v 11/01/16 05:01 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 0.43 ppb v/v 11/01/16 05:01 11,2,4-Trichlorobenzene ND

0.30 0.065 ppb v/v 11/01/16 05:01 11,1,1-Trichloroethane ND

0.40 0.067 ppb v/v 11/01/16 05:01 11,1,2-Trichloroethane ND

0.40 0.11 ppb v/v 11/01/16 05:01 1Trichloroethene 0.60

0.40 0.20 ppb v/v 11/01/16 05:01 1Trichlorofluoromethane ND

0.80 0.16 ppb v/v 11/01/16 05:01 11,2,4-Trimethylbenzene ND

0.40 0.13 ppb v/v 11/01/16 05:01 11,3,5-Trimethylbenzene ND

0.80 0.15 ppb v/v 11/01/16 05:01 1Vinyl acetate ND

0.40 0.12 ppb v/v 11/01/16 05:01 1Vinyl chloride ND

0.80 0.10 ppb v/v 11/01/16 05:01 1m,p-Xylene ND

0.40 0.054 ppb v/v 11/01/16 05:01 1o-Xylene ND

4-Bromofluorobenzene (Surr) 96 70 - 130 11/01/16 05:01 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 11/01/16 05:01 170 - 130

Toluene-d8 (Surr) 98 11/01/16 05:01 170 - 130

Lab Sample ID: 320-22820-11Client Sample ID: 100746-001/MWL-SV04-50
Matrix: AirDate Collected: 10/13/16 08:42

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.6 J 13 0.48 ppb v/v 11/01/16 05:54 2.67

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.1 0.21 ppb v/v 11/01/16 05:54 2.67Benzene 0.54 J

2.1 0.44 ppb v/v 11/01/16 05:54 2.67Benzyl chloride ND

0.80 0.18 ppb v/v 11/01/16 05:54 2.67Bromodichloromethane ND

1.1 0.19 ppb v/v 11/01/16 05:54 2.67Bromoform ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-11Client Sample ID: 100746-001/MWL-SV04-50
Matrix: AirDate Collected: 10/13/16 08:42

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Bromomethane ND 2.1 0.89 ppb v/v 11/01/16 05:54 2.67

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.53 ppb v/v 11/01/16 05:54 2.672-Butanone (MEK) ND

2.1 0.21 ppb v/v 11/01/16 05:54 2.67Carbon disulfide ND

2.1 0.17 ppb v/v 11/01/16 05:54 2.67Carbon tetrachloride ND

0.80 0.17 ppb v/v 11/01/16 05:54 2.67Chlorobenzene ND

2.1 0.82 ppb v/v 11/01/16 05:54 2.67Chloroethane ND

0.80 0.25 ppb v/v 11/01/16 05:54 2.67Chloroform 2.0

2.1 0.53 ppb v/v 11/01/16 05:54 2.67Chloromethane 0.73 J

1.1 0.21 ppb v/v 11/01/16 05:54 2.67Dibromochloromethane ND

2.1 0.20 ppb v/v 11/01/16 05:54 2.671,2-Dibromoethane (EDB) ND

1.1 0.41 ppb v/v 11/01/16 05:54 2.671,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.1 0.35 ppb v/v 11/01/16 05:54 2.671,2-Dichlorobenzene ND

1.1 0.29 ppb v/v 11/01/16 05:54 2.671,3-Dichlorobenzene ND

1.1 0.40 ppb v/v 11/01/16 05:54 2.671,4-Dichlorobenzene ND

1.1 0.39 ppb v/v 11/01/16 05:54 2.67Dichlorodifluoromethane 21

0.80 0.19 ppb v/v 11/01/16 05:54 2.671,1-Dichloroethane 1.6

2.1 0.23 ppb v/v 11/01/16 05:54 2.671,2-Dichloroethane ND

2.1 0.34 ppb v/v 11/01/16 05:54 2.671,1-Dichloroethene 7.7

1.1 0.24 ppb v/v 11/01/16 05:54 2.67cis-1,2-Dichloroethene 0.61 J

1.1 0.27 ppb v/v 11/01/16 05:54 2.67trans-1,2-Dichloroethene ND

1.1 0.64 ppb v/v 11/01/16 05:54 2.671,2-Dichloropropane ND

1.1 0.28 ppb v/v 11/01/16 05:54 2.67cis-1,3-Dichloropropene ND

1.1 0.23 ppb v/v 11/01/16 05:54 2.67trans-1,3-Dichloropropene ND

1.1 0.17 ppb v/v 11/01/16 05:54 2.67Ethylbenzene ND

1.1 0.50 ppb v/v 11/01/16 05:54 2.674-Ethyltoluene ND

5.3 1.2 ppb v/v 11/01/16 05:54 2.67Hexachlorobutadiene ND

1.1 0.23 ppb v/v 11/01/16 05:54 2.672-Hexanone ND

1.1 0.36 ppb v/v 11/01/16 05:54 2.674-Methyl-2-pentanone (MIBK) ND

1.1 0.19 ppb v/v 11/01/16 05:54 2.67Methylene Chloride 0.20 J

1.1 0.16 ppb v/v 11/01/16 05:54 2.67Styrene ND

1.1 0.18 ppb v/v 11/01/16 05:54 2.671,1,2,2-Tetrachloroethane ND

1.1 0.14 ppb v/v 11/01/16 05:54 2.67Tetrachloroethene 77

1.1 0.14 ppb v/v 11/01/16 05:54 2.67Toluene 1.0 J

1.1 0.44 ppb v/v 11/01/16 05:54 2.671,1,2-Trichloro-1,2,2-trifluoroetha
ne

75

5.3 1.2 ppb v/v 11/01/16 05:54 2.671,2,4-Trichlorobenzene ND

0.80 0.17 ppb v/v 11/01/16 05:54 2.671,1,1-Trichloroethane 8.3

1.1 0.18 ppb v/v 11/01/16 05:54 2.671,1,2-Trichloroethane ND

1.1 0.28 ppb v/v 11/01/16 05:54 2.67Trichloroethene 67

1.1 0.52 ppb v/v 11/01/16 05:54 2.67Trichlorofluoromethane 31

2.1 0.43 ppb v/v 11/01/16 05:54 2.671,2,4-Trimethylbenzene ND

1.1 0.33 ppb v/v 11/01/16 05:54 2.671,3,5-Trimethylbenzene ND

2.1 0.39 ppb v/v 11/01/16 05:54 2.67Vinyl acetate ND

1.1 0.32 ppb v/v 11/01/16 05:54 2.67Vinyl chloride ND

2.1 0.27 ppb v/v 11/01/16 05:54 2.67m,p-Xylene ND

1.1 0.14 ppb v/v 11/01/16 05:54 2.67o-Xylene ND

4-Bromofluorobenzene (Surr) 104 70 - 130 11/01/16 05:54 2.67

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-11Client Sample ID: 100746-001/MWL-SV04-50
Matrix: AirDate Collected: 10/13/16 08:42

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

1,2-Dichloroethane-d4 (Surr) 102 70 - 130 11/01/16 05:54 2.67

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Toluene-d8 (Surr) 98 11/01/16 05:54 2.6770 - 130

Lab Sample ID: 320-22820-12Client Sample ID: 100747-001/MWL-SV04-100
Matrix: AirDate Collected: 10/13/16 08:46

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 3.4 J 23 0.80 ppb v/v 11/01/16 06:47 4.51

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.8 0.36 ppb v/v 11/01/16 06:47 4.51Benzene ND

3.6 0.74 ppb v/v 11/01/16 06:47 4.51Benzyl chloride ND

1.4 0.30 ppb v/v 11/01/16 06:47 4.51Bromodichloromethane ND

1.8 0.32 ppb v/v 11/01/16 06:47 4.51Bromoform ND

3.6 1.5 ppb v/v 11/01/16 06:47 4.51Bromomethane ND

3.6 0.90 ppb v/v 11/01/16 06:47 4.512-Butanone (MEK) ND

3.6 0.35 ppb v/v 11/01/16 06:47 4.51Carbon disulfide ND

3.6 0.29 ppb v/v 11/01/16 06:47 4.51Carbon tetrachloride 0.36 J

1.4 0.29 ppb v/v 11/01/16 06:47 4.51Chlorobenzene ND

3.6 1.4 ppb v/v 11/01/16 06:47 4.51Chloroethane ND

1.4 0.43 ppb v/v 11/01/16 06:47 4.51Chloroform 2.2

3.6 0.89 ppb v/v 11/01/16 06:47 4.51Chloromethane ND

1.8 0.36 ppb v/v 11/01/16 06:47 4.51Dibromochloromethane ND

3.6 0.34 ppb v/v 11/01/16 06:47 4.511,2-Dibromoethane (EDB) ND

1.8 0.70 ppb v/v 11/01/16 06:47 4.511,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.8 0.59 ppb v/v 11/01/16 06:47 4.511,2-Dichlorobenzene ND

1.8 0.50 ppb v/v 11/01/16 06:47 4.511,3-Dichlorobenzene ND

1.8 0.67 ppb v/v 11/01/16 06:47 4.511,4-Dichlorobenzene ND

1.8 0.65 ppb v/v 11/01/16 06:47 4.51Dichlorodifluoromethane 42

1.4 0.32 ppb v/v 11/01/16 06:47 4.511,1-Dichloroethane 4.0

3.6 0.40 ppb v/v 11/01/16 06:47 4.511,2-Dichloroethane ND

3.6 0.58 ppb v/v 11/01/16 06:47 4.511,1-Dichloroethene 21

1.8 0.40 ppb v/v 11/01/16 06:47 4.51cis-1,2-Dichloroethene 2.0

1.8 0.45 ppb v/v 11/01/16 06:47 4.51trans-1,2-Dichloroethene ND

1.8 1.1 ppb v/v 11/01/16 06:47 4.511,2-Dichloropropane ND

1.8 0.47 ppb v/v 11/01/16 06:47 4.51cis-1,3-Dichloropropene ND

1.8 0.40 ppb v/v 11/01/16 06:47 4.51trans-1,3-Dichloropropene ND

1.8 0.28 ppb v/v 11/01/16 06:47 4.51Ethylbenzene ND

1.8 0.84 ppb v/v 11/01/16 06:47 4.514-Ethyltoluene ND

9.0 1.9 ppb v/v 11/01/16 06:47 4.51Hexachlorobutadiene ND

1.8 0.39 ppb v/v 11/01/16 06:47 4.512-Hexanone ND

1.8 0.61 ppb v/v 11/01/16 06:47 4.514-Methyl-2-pentanone (MIBK) ND

1.8 0.32 ppb v/v 11/01/16 06:47 4.51Methylene Chloride ND

1.8 0.27 ppb v/v 11/01/16 06:47 4.51Styrene ND

1.8 0.31 ppb v/v 11/01/16 06:47 4.511,1,2,2-Tetrachloroethane ND

1.8 0.23 ppb v/v 11/01/16 06:47 4.51Tetrachloroethene 130

1.8 0.23 ppb v/v 11/01/16 06:47 4.51Toluene 0.29 J
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-12Client Sample ID: 100747-001/MWL-SV04-100
Matrix: AirDate Collected: 10/13/16 08:46

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,1,2-Trichloro-1,2,2-trifluoroetha
ne

130 1.8 0.74 ppb v/v 11/01/16 06:47 4.51

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.0 2.0 ppb v/v 11/01/16 06:47 4.511,2,4-Trichlorobenzene ND

1.4 0.29 ppb v/v 11/01/16 06:47 4.511,1,1-Trichloroethane 6.6

1.8 0.30 ppb v/v 11/01/16 06:47 4.511,1,2-Trichloroethane ND

1.8 0.47 ppb v/v 11/01/16 06:47 4.51Trichloroethene 150

1.8 0.88 ppb v/v 11/01/16 06:47 4.51Trichlorofluoromethane 46

3.6 0.73 ppb v/v 11/01/16 06:47 4.511,2,4-Trimethylbenzene ND

1.8 0.56 ppb v/v 11/01/16 06:47 4.511,3,5-Trimethylbenzene ND

3.6 0.65 ppb v/v 11/01/16 06:47 4.51Vinyl acetate ND

1.8 0.54 ppb v/v 11/01/16 06:47 4.51Vinyl chloride ND

3.6 0.45 ppb v/v 11/01/16 06:47 4.51m,p-Xylene ND

1.8 0.24 ppb v/v 11/01/16 06:47 4.51o-Xylene ND

4-Bromofluorobenzene (Surr) 99 70 - 130 11/01/16 06:47 4.51

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 104 11/01/16 06:47 4.5170 - 130

Toluene-d8 (Surr) 95 11/01/16 06:47 4.5170 - 130

Lab Sample ID: 320-22820-13Client Sample ID: 100748-001/MWL-SV04-200
Matrix: AirDate Collected: 10/13/16 08:50

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 11 J 24 0.85 ppb v/v 10/31/16 22:01 4.8

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.9 0.38 ppb v/v 10/31/16 22:01 4.8Benzene ND

3.8 0.78 ppb v/v 10/31/16 22:01 4.8Benzyl chloride ND

1.4 0.32 ppb v/v 10/31/16 22:01 4.8Bromodichloromethane ND

1.9 0.34 ppb v/v 10/31/16 22:01 4.8Bromoform ND

3.8 1.6 ppb v/v 10/31/16 22:01 4.8Bromomethane ND

3.8 0.96 ppb v/v 10/31/16 22:01 4.82-Butanone (MEK) ND

3.8 0.37 ppb v/v 10/31/16 22:01 4.8Carbon disulfide ND

3.8 0.31 ppb v/v 10/31/16 22:01 4.8Carbon tetrachloride 0.56 J

1.4 0.31 ppb v/v 10/31/16 22:01 4.8Chlorobenzene ND

3.8 1.5 ppb v/v 10/31/16 22:01 4.8Chloroethane ND

1.4 0.46 ppb v/v 10/31/16 22:01 4.8Chloroform 1.5

3.8 0.95 ppb v/v 10/31/16 22:01 4.8Chloromethane ND

1.9 0.38 ppb v/v 10/31/16 22:01 4.8Dibromochloromethane ND

3.8 0.36 ppb v/v 10/31/16 22:01 4.81,2-Dibromoethane (EDB) ND

1.9 0.74 ppb v/v 10/31/16 22:01 4.81,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.9 0.62 ppb v/v 10/31/16 22:01 4.81,2-Dichlorobenzene ND

1.9 0.53 ppb v/v 10/31/16 22:01 4.81,3-Dichlorobenzene ND

1.9 0.72 ppb v/v 10/31/16 22:01 4.81,4-Dichlorobenzene ND

1.9 0.70 ppb v/v 10/31/16 22:01 4.8Dichlorodifluoromethane 52

1.4 0.35 ppb v/v 10/31/16 22:01 4.81,1-Dichloroethane 5.1

3.8 0.42 ppb v/v 10/31/16 22:01 4.81,2-Dichloroethane ND

3.8 0.62 ppb v/v 10/31/16 22:01 4.81,1-Dichloroethene 33
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-13Client Sample ID: 100748-001/MWL-SV04-200
Matrix: AirDate Collected: 10/13/16 08:50

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

cis-1,2-Dichloroethene 3.2 1.9 0.43 ppb v/v 10/31/16 22:01 4.8

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.9 0.48 ppb v/v 10/31/16 22:01 4.8trans-1,2-Dichloroethene ND

1.9 1.2 ppb v/v 10/31/16 22:01 4.81,2-Dichloropropane ND

1.9 0.50 ppb v/v 10/31/16 22:01 4.8cis-1,3-Dichloropropene ND

1.9 0.42 ppb v/v 10/31/16 22:01 4.8trans-1,3-Dichloropropene ND

1.9 0.30 ppb v/v 10/31/16 22:01 4.8Ethylbenzene ND

1.9 0.90 ppb v/v 10/31/16 22:01 4.84-Ethyltoluene ND

9.6 2.1 ppb v/v 10/31/16 22:01 4.8Hexachlorobutadiene ND

1.9 0.42 ppb v/v 10/31/16 22:01 4.82-Hexanone ND

1.9 0.65 ppb v/v 10/31/16 22:01 4.84-Methyl-2-pentanone (MIBK) ND

1.9 0.35 ppb v/v 10/31/16 22:01 4.8Methylene Chloride 1.2 J

1.9 0.28 ppb v/v 10/31/16 22:01 4.8Styrene ND

1.9 0.33 ppb v/v 10/31/16 22:01 4.81,1,2,2-Tetrachloroethane ND

1.9 0.24 ppb v/v 10/31/16 22:01 4.8Tetrachloroethene 150

1.9 0.24 ppb v/v 10/31/16 22:01 4.8Toluene 0.42 J

1.9 0.78 ppb v/v 10/31/16 22:01 4.81,1,2-Trichloro-1,2,2-trifluoroetha
ne

160

9.6 2.1 ppb v/v 10/31/16 22:01 4.81,2,4-Trichlorobenzene ND

1.4 0.31 ppb v/v 10/31/16 22:01 4.81,1,1-Trichloroethane 2.7

1.9 0.32 ppb v/v 10/31/16 22:01 4.81,1,2-Trichloroethane ND

1.9 0.50 ppb v/v 10/31/16 22:01 4.8Trichloroethene 200

1.9 0.94 ppb v/v 10/31/16 22:01 4.8Trichlorofluoromethane 40

3.8 0.78 ppb v/v 10/31/16 22:01 4.81,2,4-Trimethylbenzene ND

1.9 0.60 ppb v/v 10/31/16 22:01 4.81,3,5-Trimethylbenzene ND

3.8 0.70 ppb v/v 10/31/16 22:01 4.8Vinyl acetate ND

1.9 0.58 ppb v/v 10/31/16 22:01 4.8Vinyl chloride ND

3.8 0.48 ppb v/v 10/31/16 22:01 4.8m,p-Xylene ND

1.9 0.26 ppb v/v 10/31/16 22:01 4.8o-Xylene ND

4-Bromofluorobenzene (Surr) 104 70 - 130 10/31/16 22:01 4.8

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 110 10/31/16 22:01 4.870 - 130

Toluene-d8 (Surr) 99 10/31/16 22:01 4.870 - 130

Lab Sample ID: 320-22820-14Client Sample ID: 100749-001/MWL-SV04-300
Matrix: AirDate Collected: 10/13/16 08:55

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 2.9 J 16 0.55 ppb v/v 10/31/16 22:53 3.1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.2 0.24 ppb v/v 10/31/16 22:53 3.1Benzene 0.33 J

2.5 0.51 ppb v/v 10/31/16 22:53 3.1Benzyl chloride ND

0.93 0.20 ppb v/v 10/31/16 22:53 3.1Bromodichloromethane ND

1.2 0.22 ppb v/v 10/31/16 22:53 3.1Bromoform ND

2.5 1.0 ppb v/v 10/31/16 22:53 3.1Bromomethane ND

2.5 0.62 ppb v/v 10/31/16 22:53 3.12-Butanone (MEK) ND

2.5 0.24 ppb v/v 10/31/16 22:53 3.1Carbon disulfide ND

TestAmerica Sacramento

11/03/2016Page 30 of 1315



Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-14Client Sample ID: 100749-001/MWL-SV04-300
Matrix: AirDate Collected: 10/13/16 08:55

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

Carbon tetrachloride 0.36 J 2.5 0.20 ppb v/v 10/31/16 22:53 3.1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.93 0.20 ppb v/v 10/31/16 22:53 3.1Chlorobenzene ND

2.5 0.95 ppb v/v 10/31/16 22:53 3.1Chloroethane ND

0.93 0.29 ppb v/v 10/31/16 22:53 3.1Chloroform 0.60 J

2.5 0.61 ppb v/v 10/31/16 22:53 3.1Chloromethane ND

1.2 0.24 ppb v/v 10/31/16 22:53 3.1Dibromochloromethane ND

2.5 0.23 ppb v/v 10/31/16 22:53 3.11,2-Dibromoethane (EDB) ND

1.2 0.48 ppb v/v 10/31/16 22:53 3.11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.2 0.40 ppb v/v 10/31/16 22:53 3.11,2-Dichlorobenzene ND

1.2 0.34 ppb v/v 10/31/16 22:53 3.11,3-Dichlorobenzene ND

1.2 0.46 ppb v/v 10/31/16 22:53 3.11,4-Dichlorobenzene ND

1.2 0.45 ppb v/v 10/31/16 22:53 3.1Dichlorodifluoromethane 25

0.93 0.22 ppb v/v 10/31/16 22:53 3.11,1-Dichloroethane 1.3

2.5 0.27 ppb v/v 10/31/16 22:53 3.11,2-Dichloroethane ND

2.5 0.40 ppb v/v 10/31/16 22:53 3.11,1-Dichloroethene 14

1.2 0.28 ppb v/v 10/31/16 22:53 3.1cis-1,2-Dichloroethene 0.84 J

1.2 0.31 ppb v/v 10/31/16 22:53 3.1trans-1,2-Dichloroethene ND

1.2 0.74 ppb v/v 10/31/16 22:53 3.11,2-Dichloropropane ND

1.2 0.32 ppb v/v 10/31/16 22:53 3.1cis-1,3-Dichloropropene ND

1.2 0.27 ppb v/v 10/31/16 22:53 3.1trans-1,3-Dichloropropene ND

1.2 0.20 ppb v/v 10/31/16 22:53 3.1Ethylbenzene ND

1.2 0.58 ppb v/v 10/31/16 22:53 3.14-Ethyltoluene ND

6.2 1.3 ppb v/v 10/31/16 22:53 3.1Hexachlorobutadiene ND

1.2 0.27 ppb v/v 10/31/16 22:53 3.12-Hexanone ND

1.2 0.42 ppb v/v 10/31/16 22:53 3.14-Methyl-2-pentanone (MIBK) ND

1.2 0.22 ppb v/v 10/31/16 22:53 3.1Methylene Chloride 0.25 J

1.2 0.18 ppb v/v 10/31/16 22:53 3.1Styrene ND

1.2 0.21 ppb v/v 10/31/16 22:53 3.11,1,2,2-Tetrachloroethane ND

1.2 0.16 ppb v/v 10/31/16 22:53 3.1Tetrachloroethene 130

1.2 0.16 ppb v/v 10/31/16 22:53 3.1Toluene 0.28 J

1.2 0.51 ppb v/v 10/31/16 22:53 3.11,1,2-Trichloro-1,2,2-trifluoroetha
ne

79

6.2 1.3 ppb v/v 10/31/16 22:53 3.11,2,4-Trichlorobenzene ND

0.93 0.20 ppb v/v 10/31/16 22:53 3.11,1,1-Trichloroethane 1.4

1.2 0.21 ppb v/v 10/31/16 22:53 3.11,1,2-Trichloroethane ND

1.2 0.33 ppb v/v 10/31/16 22:53 3.1Trichloroethene 97

1.2 0.61 ppb v/v 10/31/16 22:53 3.1Trichlorofluoromethane 18

2.5 0.50 ppb v/v 10/31/16 22:53 3.11,2,4-Trimethylbenzene ND

1.2 0.39 ppb v/v 10/31/16 22:53 3.11,3,5-Trimethylbenzene ND

2.5 0.45 ppb v/v 10/31/16 22:53 3.1Vinyl acetate ND

1.2 0.37 ppb v/v 10/31/16 22:53 3.1Vinyl chloride ND

2.5 0.31 ppb v/v 10/31/16 22:53 3.1m,p-Xylene ND

1.2 0.17 ppb v/v 10/31/16 22:53 3.1o-Xylene ND

4-Bromofluorobenzene (Surr) 107 70 - 130 10/31/16 22:53 3.1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 110 10/31/16 22:53 3.170 - 130

Toluene-d8 (Surr) 98 10/31/16 22:53 3.170 - 130
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-15Client Sample ID: 100750-001/MWL-SV04-400
Matrix: AirDate Collected: 10/13/16 09:04

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone 7.6 J 16 0.58 ppb v/v 10/31/16 23:44 3.26

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.3 0.26 ppb v/v 10/31/16 23:44 3.26Benzene 0.72 J

2.6 0.53 ppb v/v 10/31/16 23:44 3.26Benzyl chloride ND

0.98 0.22 ppb v/v 10/31/16 23:44 3.26Bromodichloromethane ND

1.3 0.23 ppb v/v 10/31/16 23:44 3.26Bromoform ND

2.6 1.1 ppb v/v 10/31/16 23:44 3.26Bromomethane ND

2.6 0.65 ppb v/v 10/31/16 23:44 3.262-Butanone (MEK) 1.3 J

2.6 0.25 ppb v/v 10/31/16 23:44 3.26Carbon disulfide 1.2 J

2.6 0.21 ppb v/v 10/31/16 23:44 3.26Carbon tetrachloride 0.25 J

0.98 0.21 ppb v/v 10/31/16 23:44 3.26Chlorobenzene ND

2.6 1.0 ppb v/v 10/31/16 23:44 3.26Chloroethane ND

0.98 0.31 ppb v/v 10/31/16 23:44 3.26Chloroform 0.61 J

2.6 0.64 ppb v/v 10/31/16 23:44 3.26Chloromethane ND

1.3 0.26 ppb v/v 10/31/16 23:44 3.26Dibromochloromethane ND

2.6 0.24 ppb v/v 10/31/16 23:44 3.261,2-Dibromoethane (EDB) ND

1.3 0.51 ppb v/v 10/31/16 23:44 3.261,2-Dichloro-1,1,2,2-tetrafluoroethane ND

1.3 0.42 ppb v/v 10/31/16 23:44 3.261,2-Dichlorobenzene ND

1.3 0.36 ppb v/v 10/31/16 23:44 3.261,3-Dichlorobenzene ND

1.3 0.49 ppb v/v 10/31/16 23:44 3.261,4-Dichlorobenzene ND

1.3 0.47 ppb v/v 10/31/16 23:44 3.26Dichlorodifluoromethane 22

0.98 0.23 ppb v/v 10/31/16 23:44 3.261,1-Dichloroethane 1.1

2.6 0.29 ppb v/v 10/31/16 23:44 3.261,2-Dichloroethane ND

2.6 0.42 ppb v/v 10/31/16 23:44 3.261,1-Dichloroethene 10

1.3 0.29 ppb v/v 10/31/16 23:44 3.26cis-1,2-Dichloroethene 0.76 J

1.3 0.33 ppb v/v 10/31/16 23:44 3.26trans-1,2-Dichloroethene ND

1.3 0.78 ppb v/v 10/31/16 23:44 3.261,2-Dichloropropane ND

1.3 0.34 ppb v/v 10/31/16 23:44 3.26cis-1,3-Dichloropropene ND

1.3 0.29 ppb v/v 10/31/16 23:44 3.26trans-1,3-Dichloropropene ND

1.3 0.21 ppb v/v 10/31/16 23:44 3.26Ethylbenzene ND

1.3 0.61 ppb v/v 10/31/16 23:44 3.264-Ethyltoluene ND

6.5 1.4 ppb v/v 10/31/16 23:44 3.26Hexachlorobutadiene ND

1.3 0.28 ppb v/v 10/31/16 23:44 3.262-Hexanone 12

1.3 0.44 ppb v/v 10/31/16 23:44 3.264-Methyl-2-pentanone (MIBK) 9.8

1.3 0.23 ppb v/v 10/31/16 23:44 3.26Methylene Chloride 0.29 J

1.3 0.19 ppb v/v 10/31/16 23:44 3.26Styrene ND

1.3 0.22 ppb v/v 10/31/16 23:44 3.261,1,2,2-Tetrachloroethane ND

1.3 0.17 ppb v/v 10/31/16 23:44 3.26Tetrachloroethene 130

1.3 0.17 ppb v/v 10/31/16 23:44 3.26Toluene 0.28 J

1.3 0.53 ppb v/v 10/31/16 23:44 3.261,1,2-Trichloro-1,2,2-trifluoroetha
ne

75

6.5 1.4 ppb v/v 10/31/16 23:44 3.261,2,4-Trichlorobenzene ND

0.98 0.21 ppb v/v 10/31/16 23:44 3.261,1,1-Trichloroethane 1.4

1.3 0.22 ppb v/v 10/31/16 23:44 3.261,1,2-Trichloroethane ND

1.3 0.34 ppb v/v 10/31/16 23:44 3.26Trichloroethene 91

1.3 0.64 ppb v/v 10/31/16 23:44 3.26Trichlorofluoromethane 17

2.6 0.53 ppb v/v 10/31/16 23:44 3.261,2,4-Trimethylbenzene ND

1.3 0.41 ppb v/v 10/31/16 23:44 3.261,3,5-Trimethylbenzene ND

2.6 0.47 ppb v/v 10/31/16 23:44 3.26Vinyl acetate ND

1.3 0.39 ppb v/v 10/31/16 23:44 3.26Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 320-22820-1Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM(617410,411,412,413,414)

Lab Sample ID: 320-22820-15Client Sample ID: 100750-001/MWL-SV04-400
Matrix: AirDate Collected: 10/13/16 09:04

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

m,p-Xylene ND 2.6 0.33 ppb v/v 10/31/16 23:44 3.26

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.3 0.18 ppb v/v 10/31/16 23:44 3.26o-Xylene 0.20 J

4-Bromofluorobenzene (Surr) 109 70 - 130 10/31/16 23:44 3.26

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 112 10/31/16 23:44 3.2670 - 130

Toluene-d8 (Surr) 99 10/31/16 23:44 3.2670 - 130

Lab Sample ID: 320-22820-16Client Sample ID: 100751-001/MWL-FB4
Matrix: AirDate Collected: 10/13/16 08:35

Date Received: 10/19/16 14:10
Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

Acetone ND 5.0 0.18 ppb v/v 11/01/16 00:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.40 0.079 ppb v/v 11/01/16 00:42 1Benzene ND

0.80 0.16 ppb v/v 11/01/16 00:42 1Benzyl chloride ND

0.30 0.066 ppb v/v 11/01/16 00:42 1Bromodichloromethane ND

0.40 0.070 ppb v/v 11/01/16 00:42 1Bromoform ND

0.80 0.34 ppb v/v 11/01/16 00:42 1Bromomethane ND

0.80 0.20 ppb v/v 11/01/16 00:42 12-Butanone (MEK) ND

0.80 0.078 ppb v/v 11/01/16 00:42 1Carbon disulfide 0.19 J

0.80 0.064 ppb v/v 11/01/16 00:42 1Carbon tetrachloride ND

0.30 0.064 ppb v/v 11/01/16 00:42 1Chlorobenzene ND

0.80 0.31 ppb v/v 11/01/16 00:42 1Chloroethane ND

0.30 0.095 ppb v/v 11/01/16 00:42 1Chloroform ND

0.80 0.20 ppb v/v 11/01/16 00:42 1Chloromethane ND

0.40 0.079 ppb v/v 11/01/16 00:42 1Dibromochloromethane ND

0.80 0.075 ppb v/v 11/01/16 00:42 11,2-Dibromoethane (EDB) ND

0.40 0.16 ppb v/v 11/01/16 00:42 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

0.40 0.13 ppb v/v 11/01/16 00:42 11,2-Dichlorobenzene ND

0.40 0.11 ppb v/v 11/01/16 00:42 11,3-Dichlorobenzene ND

0.40 0.15 ppb v/v 11/01/16 00:42 11,4-Dichlorobenzene ND

0.40 0.15 ppb v/v 11/01/16 00:42 1Dichlorodifluoromethane ND

0.30 0.072 ppb v/v 11/01/16 00:42 11,1-Dichloroethane ND

0.80 0.088 ppb v/v 11/01/16 00:42 11,2-Dichloroethane ND

0.80 0.13 ppb v/v 11/01/16 00:42 11,1-Dichloroethene ND

0.40 0.089 ppb v/v 11/01/16 00:42 1cis-1,2-Dichloroethene ND

0.40 0.10 ppb v/v 11/01/16 00:42 1trans-1,2-Dichloroethene ND

0.40 0.24 ppb v/v 11/01/16 00:42 11,2-Dichloropropane ND

0.40 0.10 ppb v/v 11/01/16 00:42 1cis-1,3-Dichloropropene ND

0.40 0.088 ppb v/v 11/01/16 00:42 1trans-1,3-Dichloropropene ND

0.40 0.063 ppb v/v 11/01/16 00:42 1Ethylbenzene ND

0.40 0.19 ppb v/v 11/01/16 00:42 14-Ethyltoluene ND

2.0 0.43 ppb v/v 11/01/16 00:42 1Hexachlorobutadiene ND

0.40 0.087 ppb v/v 11/01/16 00:42 12-Hexanone ND

0.40 0.14 ppb v/v 11/01/16 00:42 14-Methyl-2-pentanone (MIBK) ND

0.40 0.072 ppb v/v 11/01/16 00:42 1Methylene Chloride ND
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LTS 2015-001 (6/2015) 

HEALTH & SAFETY MEETING FORM 

Date: 1:/ 1 ~ (p Time: bq ?:;0 

he buddy system will be used when needed.) 

Weather Conditions: 
Temp: °F Wind Speed: MPH Humidity: ---"~Yo~ 

Chemicals Used: ~ne D Preservatives in sample bottles 

Wind Chill: ----~°F~ 

D Other: ____________ _ 

Hospital/Clinic: Sandia Medial Clinic Bldg. 831 Phone: 911 on LAN; 844-0911 on mobile 

Sa ety To ics Presented 

D Wear safety glasses Wear leather gloves 

ear safety boots 

se safe lifting practices 

e aware of biohaz.ards 

(snakes, spiders, etc.) 

e aware of slips, trips, and falls. ear communication device (radio, 

cell phone, EOC alert enabled pager) 

D Be aware of electrical haz.ards 

D Be aware of pressure hazards 

e aware of environmental 

conditions (heat/cold stress). 
Dress accordingly. Wear 
sunscreen if necessary. Stay 
hydrated. 

D Other (list): 

Does anyone have any weight restrictions on lifting? Circle YES o 

Attendees 

Printed Name 

PnntedName Signature 

Printed Name Signature 

Printed Name Signature 

Printed Name Signature 

Notes 

D Avoid spilling leachate 

ections) 

D Other (list): 

If answered YES exp lain. 

IMPORT ANT NOTICE: A printed copy of this form may not be the document currently in effect. The official version is located on the Sandia Restricted Network 
(SRN), 4100 Controlled Documents homepage. 



LTS MWL-2012-001 (2/2016) FOP 10-07 

Mixed Waste Landfill Neutron Logging Data Field Form 

Name:) '..,ltc:.rT h~t/1: Standard Count: 6{/JV Chi: {';.? ,, 7 ,' '?'--

Name: I: .,,,,,eJk- ,,i"J<,.,_x1 Previous Count: b '12-'l Count Time: 30 seconds 
Notes: 

Vertical 
Linear Depth Winch 

VZ-3 Counts VZ-2 Counts VZ-1 Counts 
Depth Below (E Side) (SW Corner) (NW Corner) 

Top of 
Along Counter 

Date/fime Date/fime Date/fime 
Casing (ft) 

Casing (ft) Reading (ft) 'f·}-f6/o75V 1-41t\, 1 :z 2D 't(il~~' Ii-lit 
0.0 0 0 7'L'f C/~ ~ 136 
0.9 I 9999 2/?S .;;.)?,,st) 2..})f 
1.7 2 9998 35)6 00 8 --, 

~ "6 ,.,c__ U:,7 
2.6 3 9997 ,on fl 3..U '1..JL? 
3.5 4 9996 LJ]t '""(o~ -.L_ r=: ( - l<J-7-ff 
4.3 5 9995 i131 ~--;,, 

'1'3S2i ,ro~ 
5.2 6 9994 IJffJ .2 1'-l'f '1tJ'il 
6.1 7 9993 /65> I lot/:} lb'l'--.t 
6.9 8 9992 tll.L 1118 //; 37--
7.8 9 9991 I 'ij<f r; 1163 11.J·Ytf 
8.7 10 9990 171'1 i ':11 'J /61;~ 
9.5 11 9989 1657 1 '::)-S 8 7_P'f-J 
10.4 12 9988 I b 2} i C/02> 1-101.f 
11.3 13 9987 ·,e rz... i ---+lo--:J.. Jfi37-3 
12.1 14 9986 ;e,4--,., -,,.., C" 1 

f-0 ' Ir 15 
13.0 15 9985 /'JbL_ i (,:, ::, c:- ';rf; 'I 
13.9 16 9984 1e,1 I ei-'"J 1131 
14.7 17 9983 /"iG} i8o"l u-z.:> 
15.6 18 9982 '6/J'f 1'1.~2... //pt,}{} 

16.5 19 9981 17-Jt. ..2 3/n I 'tb'l-
17.3 20 9980 i3ll.. ,,;)Q?+ -') I 't't-/ 
18.2 21 9979 /8/L IRR2 Jif@lt 
19.1 22 9978 /ti.ff- r::r1-o 1,r_f 
19.9 23 9977 15-Z. LJ- 1qs~ 2 i./r 2-
20.8 24 9976 /'fl 'i 18"'+.=<; 1-2.-'jb 
21.7 25 9975 /Y..b3 'l(,,\L, 11? ') -

Page 1 of 2 
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located on the Sandia Restricted Network {SRN), 4100 Controlled Documents home page. 



LTS MWL-2012-001 (2/2016) FOP 10--07 

Mixed Waste Landfill Neutron Lo.,.<>in!! Data Field Form 
Vertical 

Linear Depth Winch 
Depth Below VZ-3 Counts VZ-2 Counts VZ-1 Counts 

Top of 
Along Counter (E Side) (SW Comer) (NW Corner) 

Casing (ft) 
Casing (ft) Reading (ft) 

I (o4l,o ~ 
26.0 30 9970 . ~ ' '; ...... 41~ I• t1--i.11 I rTV ., 
30.3 35 9965 /71/ ~"' ~ •A 5< 167-
34.6 40 9960 1r'-fb 1ao6 /1-·~ 
39.0 45 9955 /6liS / 1 Z Cj i ?tu. 
43.3 50 9950 2.t12tJ 1SCj'~ /fJI c_ 
47.6 55 9945 I fl,i,,;. 'I' ,,;)_ I C\{ • 1n'i 
52.0 60 9940 17-6, ;?-,ii_ I i'lo 
56.3 65 9935 u_ot-. .,_ ;S 9 ·, ,-

~ 60.6 70 9930 1 ?tt:JiB sO'+C}O lk 
65.0 75 9925 z: ~-~ , , ' ri3 i ;::i ?~70 
69.3 80 9920 1.2.}f- "- 1 l~r\4--- 191..t::. 
73.6 85 9915 I fl.fl ,-., I 2 .,.-J ----~:, ,C)/7 
77.9 90 9910 /U4.i:j, .:J'6? -, 1-2.!l) 

82.3 95 9905 1-U6L . f) Q._-, ~ .-,j(,L, 

86.6 100 9900 2..2-1{) <{) ;;;, ,U_~ l 2},M 
90.9 105 9895 176< '"''.:(Cf" -.J -I 2};,ifL: 

95.3 110 9890 2... "1.J Cj /e:1 R J<i'lf{) 
99.6 115 9885 21or i Qi') '1 V'f-2._ 
103.9 120 9880 /6b5 .') .-..-3 ,i: /1,,,1,q 
108.3 125 9875 /MJl.f- -""?:is;:-; ,. ;9ie:t? 
112.6 130 9870 ·1--u '"'I "" r, -:z_, ;i_p-~ I 
116.9 135 9865 1.t..c;'t; .;;) 'l.r-, ~ .., ,ioD 
121.2 140 9860 /'/,?-£> I c, ".)-<', I 1,,1+-?... 
125.6 145 9855 1<;2.D s:?Sc:.Yl 2..206 
129.9 150 9850 Utf+- v~ . I UJ-i, 'J 

' 
134.2 155 9845 "LDTV ~~;;u4 .. g ") 085 
138.6 160 9840 ? ,;:ac; .,:;, ::, "-+s- ,c,,;-g 
142.9 165 9835 2.691:.t~ i Ll4-'+- ') 11:,'3, 
147.2 170 9830 ]... '2,r, "2, I I . ~---:.i_ I c,c; ',,/ 
151.6 175 9825 2..Wl<J' ."',""')/ ... s- 2.._"1: i_~ 

155.9 180 9820 ?. 21,c. <S:iLL(c,8 LSY9 
160.2 185 9815 '7, {I~ 0 I'\ e6,;;- 1-50'2-
164.5 190 9810 17-C:4- I i:,R,'=\ 2._0"Y-
168.9 195 9805 17-</C, iC/44- 1 ', ,1 
173.2 200 9800 2/Fff-• ·:s j '-1.,:4 2.5 ~ 

Page 2 of 2 
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Table D-1
VZ-1 Soil-Moisture Monitoring Results

April 2016

1

Collection Period

April 2016 Soil Moisture

Soil Moisture Trigger Level
 (% content by volume)

3.5 4 2.9 2.9 0.0 NA
4.3 5 3.0 2.9 0.1 NA
5.2 6 3.1 2.9 0.2 NA
6.1 7 2.5 2.6 -0.1 NA
6.9 8 2.3 2.2 0.1 NA
7.8 9 1.9 1.9 0.0 NA
8.7 10 2.3 1.7 0.6 23
9.5 11 3.4 2.0 1.4 23
10.4 12 3.5 2.7 0.8 23
11.3 13 2.9 3.1 -0.2 23
12.1 14 2.7 2.6 0.1 23
13.0 15 3.2 2.4 0.8 23
13.9 16 3.1 2.6 0.5 23
14.7 17 3.6 2.8 0.8 23
15.6 18 2.4 2.9 -0.5 23
16.5 19 1.8 2.4 -0.6 23
17.3 20 1.9 2.0 -0.1 23
18.2 21 1.9 2.0 -0.1 23
19.1 22 2.5 2.1 0.4 23
19.9 23 4.5 3.0 1.5 23
20.8 24 4.0 4.3 -0.3 23
21.7 25 3.2 4.0 -0.8 23
26.0 30 2.6 2.9 -0.3 23
30.3 35 2.9 2.7 0.2 23
34.6 40 2.4 2.3 0.1 23
39.0 45 3.2 3.0 0.2 23
43.3 50 2.8 2.9 -0.1 23
47.6 55 2.6 2.8 -0.2 23
52.0 60 3.2 3.4 -0.2 23
56.3 65 3.1 2.9 0.2 23
60.6 70 2.4 2.1 0.3 23
65.0 75 4.5 5.6 -1.1 23
69.3 80 3.2 2.8 0.4 23
73.6 85 3.3 3.1 0.2 23

Vertical 
Depth 

Below Top 
of Casing 

(ft)

Linear 
Depth 
Along 

Casing (ft)

Baseline Average 
(2004-2006)

Difference between 
Baseline Average & 

April 2016

 (% content by volume)



Table D-1
VZ-1 Soil-Moisture Monitoring Results

April 2016

2

Collection Period

April 2016 Soil Moisture

Soil Moisture Trigger Level
 (% content by volume)

Vertical 
Depth 

Below Top 
of Casing 

(ft)

Linear 
Depth 
Along 

Casing (ft)

Baseline Average 
(2004-2006)

Difference between 
Baseline Average & 

April 2016

 (% content by volume)

77.9 90 3.8 3.7 0.1 23
82.3 95 3.7 3.7 0.0 23
86.6 100 5.1 5.4 -0.3 23
90.9 105 5.0 5.0 0.0 NA
95.3 110 3.1 3.0 0.1 NA
99.6 115 3.6 3.6 0.0 NA
103.9 120 2.4 2.2 0.2 NA
108.3 125 3.2 2.7 0.5 NA
112.6 130 3.4 3.3 0.1 NA
116.9 135 3.3 3.1 0.2 NA
121.2 140 2.3 2.1 0.2 NA
125.6 145 3.8 3.8 0.0 NA
129.9 150 3.4 3.2 0.2 NA
134.2 155 3.5 2.7 0.8 NA
138.6 160 2.1 2.1 0.0 NA
142.9 165 3.7 3.8 -0.1 NA
147.2 170 2.1 2.0 0.0 NA
151.6 175 5.9 6.0 -0.1 NA
155.9 180 4.9 5.5 -0.6 NA
160.2 185 4.6 4.4 0.2 NA
164.5 190 3.3 3.0 0.3 NA
168.9 195 5.7 7.0 -1.3 NA
173.2 200 4.9 5.4 -0.5 NA

Average 3.3 3.2
Note:  Shaded area represents depths where 23-percent soil moisture trigger applies.
NA = Not applicable



Table D-2
VZ-2 Soil-Moisture Monitoring Results

April 2016

3

Collection Period

April 2016 Soil Moisture

Soil Moisture Trigger Level
 (% content by volume)

3.5 4 3.8 2.7 1.1 NA
4.3 5 4.2 3.3 0.9 NA
5.2 6 3.7 3.6 0.1 NA
6.1 7 2.4 3.6 -1.2 NA
6.9 8 2.5 3.5 0.0 NA
7.8 9 2.5 3.1 -0.6 NA
8.7 10 2.5 2.4 0.1 23
9.5 11 2.6 2.2 0.4 23
10.4 12 3.0 2.2 0.8 23
11.3 13 2.6 2.1 0.5 23
12.1 14 2.6 2.5 0.1 23
13.0 15 2.3 3.0 -0.7 23
13.9 16 2.9 2.8 0.1 23
14.7 17 2.8 2.4 0.4 23
15.6 18 2.6 2.6 0.0 23
16.5 19 4.1 2.7 1.4 23
17.3 20 3.9 2.9 1.0 23
18.2 21 3.0 3.1 -0.1 23
19.1 22 2.7 3.6 -0.9 23
19.9 23 3.2 3.7 -0.5 23
20.8 24 2.8 3.1 -0.3 23
21.7 25 2.2 2.7 -0.5 23
26.0 30 2.3 2.4 -0.1 23
30.3 35 3.2 2.9 0.3 23
34.6 40 2.7 2.7 0.0 23
39.0 45 2.3 2.3 0.0 23
43.3 50 2.2 2.1 0.1 23
47.6 55 3.8 3.1 0.7 23
52.0 60 2.8 3.0 -0.2 23
56.3 65 3.4 5.5 -2.1 23
60.6 70 4.5 4.8 -0.3 23
65.0 75 4.1 5.1 -1.0 23
69.3 80 2.2 2.6 -0.4 23
73.6 85 3.6 2.6 1.0 23

Vertical 
Depth 

Below Top 
of Casing 

(ft)

Linear 
Depth 
Along 

Casing (ft)

Baseline Average 
(2004-2006)

Difference between 
Baseline Average & 

April 2016

 (% content by volume)



Table D-2
VZ-2 Soil-Moisture Monitoring Results

April 2016

4

Collection Period

April 2016 Soil Moisture

Soil Moisture Trigger Level
 (% content by volume)

Vertical 
Depth 

Below Top 
of Casing 

(ft)

Linear 
Depth 
Along 

Casing (ft)

Baseline Average 
(2004-2006)

Difference between 
Baseline Average & 

April 2016

 (% content by volume)

77.9 90 4.7 3.1 1.6 23
82.3 95 4.1 3.6 0.5 23
86.6 100 3.9 4.7 -0.8 23
90.9 105 4.3 3.4 0.9 NA
95.3 110 2.9 3.1 -0.2 NA
99.6 115 2.7 3.6 -0.9 NA
103.9 120 3.4 2.0 1.4 NA
108.3 125 4.2 3.8 0.4 NA
112.6 130 3.8 3.6 0.2 NA
116.9 135 5.1 3.4 1.7 NA
121.2 140 3.2 2.4 0.8 NA
125.6 145 4.8 5.9 -1.1 NA
129.9 150 4.6 7.0 -2.4 NA
134.2 155 3.9 3.6 0.3 NA
138.6 160 4.7 3.8 0.9 NA
142.9 165 3.1 3.0 0.1 NA
147.2 170 2.4 2.9 -0.5 NA
151.6 175 4.0 2.4 1.6 NA
155.9 180 4.5 5.4 -0.9 NA
160.2 185 5.4 5.4 0.0 NA
164.5 190 2.4 4.1 -1.7 NA
168.9 195 3.1 3.5 -0.4 NA
173.2 200 6.3 6.3 0.0 NA

Average 3.4 3.4
Note:  Shaded area represents depths where 23-percent soil moisture trigger applies.
NA = Not applicable



Table D-3
VZ-3 Soil-Moisture Monitoring Results

April 2016

5

Collection Period

April 2016 Soil Moisture

Soil Moisture Trigger Level
 (% content by volume)

3.5 4 3.7 4.6 -0.9 NA
4.3 5 3.1 4.5 -1.4 NA
5.2 6 3.3 3.7 -0.4 NA
6.1 7 2.3 2.9 -0.6 NA
6.9 8 2.5 3.1 -0.6 NA
7.8 9 2.5 2.3 0.2 NA
8.7 10 2.7 2.4 0.3 23
9.5 11 2.9 2.6 0.3 23
10.4 12 2.3 2.7 -0.4 23
11.3 13 3.0 3.0 0.0 23
12.1 14 2.8 2.6 0.2 23
13.0 15 2.9 2.8 0.1 23
13.9 16 2.8 2.9 -0.1 23
14.7 17 2.1 3.1 -1.0 23
15.6 18 2.4 3.1 -0.7 23
16.5 19 2.5 2.3 0.2 23
17.3 20 1.5 2.7 -1.2 23
18.2 21 2.8 2.7 0.1 23
19.1 22 2.6 1.8 0.8 23
19.9 23 2.0 2.7 -0.7 23
20.8 24 1.7 2.8 -1.1 23
21.7 25 1.8 2.1 -0.3 23
26.0 30 2.7 2.5 0.2 23
30.3 35 2.5 2.8 -0.3 23
34.6 40 3.1 2.1 1.0 23
39.0 45 2.3 2.7 -0.4 23
43.3 50 3.3 2.9 0.4 23
47.6 55 2.9 3.4 -0.5 23
52.0 60 2.6 2.9 -0.3 23
56.3 65 3.8 3.5 0.3 23
60.6 70 1.4 1.9 -0.5 23
65.0 75 4.5 4.3 0.2 23
69.3 80 3.9 4.5 -0.6 23
73.6 85 3.1 3.5 -0.4 23

Vertical 
Depth 

Below Top 
of Casing 

(ft)

Linear 
Depth 
Along 

Casing (ft)

Baseline Average 
(2004-2006)

Difference between 
Baseline Average & 

April 2016

 (% content by volume)



Table D-3
VZ-3 Soil-Moisture Monitoring Results

April 2016

6

Collection Period

April 2016 Soil Moisture

Soil Moisture Trigger Level
 (% content by volume)

Vertical 
Depth 

Below Top 
of Casing 

(ft)

Linear 
Depth 
Along 

Casing (ft)

Baseline Average 
(2004-2006)

Difference between 
Baseline Average & 

April 2016

 (% content by volume)

77.9 90 1.8 1.9 -0.1 23
82.3 95 3.8 3.3 0.5 23
86.6 100 3.9 3.4 0.5 23
90.9 105 3.2 3.3 -0.1 NA
95.3 110 4.1 4.7 -0.6 NA
99.6 115 3.6 3.6 0.0 NA
103.9 120 2.4 2.1 0.3 NA
108.3 125 3.0 1.8 1.2 NA
112.6 130 4.0 4.3 -0.3 NA
116.9 135 4.5 4.0 0.5 NA
121.2 140 2.4 2.3 0.1 NA
125.6 145 2.0 2.0 0.0 NA
129.9 150 4.9 4.4 0.5 NA
134.2 155 3.5 3.6 -0.1 NA
138.6 160 4.8 4.4 0.4 NA
142.9 165 5.1 5.2 -0.1 NA
147.2 170 4.1 4.1 0.0 NA
151.6 175 4.6 4.3 0.3 NA
155.9 180 6.7 6.6 0.1 NA
160.2 185 6.2 5.6 0.6 NA
164.5 190 2.6 2.7 -0.1 NA
168.9 195 2.7 3.1 -0.4 NA
173.2 200 3.5 4.1 -0.6 NA

Average 3.2 3.2
Note:  Shaded area represents depths where 23-percent soil moisture trigger applies.
NA = Not applicable



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEX E 
 

Mixed Waste Landfill 
Groundwater Monitoring Forms and Reports 

 

April 2016-March 2017 
 
 
 

Field Forms 
 

Data Validation Reports 
 

Contract Verification Reviews 
 
 
 

  



 

 

 

FIELD SAMPLING FORMS 

MWL LONG-TERM MONITORING AND MAINTENANCE 

GROUNDWATER MONITORING 

 

Form Title Corresponding Procedure 

Tailgate Safety Briefing PLA 05-09 

Groundwater Sample Collection Field 
Equipment Check Log 

FOP 05-02 

Portable Pump and Tubing/Water Level 
Indicator 

Decontamination Log Form 
FOP 05-03 

Field Measurement Log For Groundwater 
Sample Collection 

FOP 05-01 

Analysis Request and Chain of Custody* LOP 94-03 

 

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

 



 

 

 

FIELD SAMPLING FORMS 

APRIL 2016 GROUNDWATER MONITORING 

 

 

 



LTS GW-1012-006 (2-2015) \ _ PLA-05-09 

\ ~,/ h \-;--e. :::tc\1-.c.K 
TAILGATE SAFETY MEETING FORM 

Dept:~ Well Location: M vJ L- tsw ~ Date: oY/:2 o/[{, Time:QZ03 

Activities: Groundwater monitoring and Sampling 

(.\nyone has the right to l.!ase fi eld activities for safety concerns. The buddy system will be used when ne ded.) 

Weather Conditions: 
Temp: ~'7F Wind Speed: Q- ~ MPH 

Chemicals Used: PreseNatives in sample bottles 
Other: Be aware of possible UXO's 

Humidity: g LJ % 

Safety Topics Presented 
0 Be aware of slips, trips, and falls . Keepworl IZI Be aware of environmental conditions 

area clean and use a stepping stool when (heat/ cold stress). Dress accordingly. 
necessary. sunscreen if necessary. Stay hydrated. 

[Z] Wear safety boots. 0 Be aware of electrical hazards 

muse safe lifting practices. Wear leather 0 Be aware of pressure hazards. 
gloves if necessary. 

\Vear 

0 Be aware of pinch points on pump cable reel 0No eating or drinking at sampling counter. 
and hydraulic tailgate lifi. 

0Be aware of chemical hazards. 0 Be aware of biohazards (snakes, spiders, etc.) 

0 Wear nitrile or latex gloves when 0 Wear communication device (cell phone, EOC 
sampling. pa_ger). 

0 Wear chemical safety goggles. 0 A void spilling purge/ decon water. 

Hospital/Clinic: Sandia Medical Clinic Phone: 844-091 J /91 l 

Attendees 

Printed Name Signature 

Printed Name Signature 

JMPORTAFT NOT/CE: /1 printed copy o_f this document 11:ay not b2 the document currently in effect. The o_fl1cial 
Persian is located on the Sandia Restricl2d . :elwork (SRN) , 4100 Controlled Documents 
home page. 



LTS GW-2012-006 (2-'.2015) 

TAILGATE SAFETY MEETING FOR!\-! 

Dept:~ Well Lorntion: MW L- Y'Y\ W f D"1te: o'-}/~t//C, Time: 0 '1:/)Q 

Activities: Groundwater monitoring and Sampling 
(Anyone has lhe right to c:1sc fit::ld :ictivities for safety conctrns. The buddy system will be med when needed.) 

Weather Conditions: 
Temp: 7..!lJ_ °F Wind Speed:0-5; MPH 

Chemicals Used: Preservatives in sample bottles 
Other: Be , iware of possible UXO's 

Humidity:~% 

Safetv Topics Pri:s:ntcd 
[2J Be aware of slips, trips, and falls. Keep worl 0 Be aware of environmental conditions 

area ckan and use a stepping stool when (heat/ cold stress). Dress accordingly. \A/ear 
necessary. sunscreen if necess:iry. Stay hydrated. 

0 Wear safety boots. 0 Be aware of electrical hazards 

0 Use safe lifting practices. Wear leather 0 Be aware of pressure hazards. 
gloves if necessary. 

0 Be aware of pinch points on pump cable reel 0No eating or drinking at sarnpl ing counter. 
and hydraulic tailgate lift. 

0Be aware of chemical hazards. 0 Be aware of biobaz::i.rds (snakes, spiders, etc.) 

0 Wear nitrile or latex g loves when 0 Wear communication device (cell phone, EOC 
sampling. pager). 

0 Wear chemical safet) goggles. [2J Avoid spilling purge/ decon water. 

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

Attendees 

Printed Name 

Printed N ame 

0 ~ ut~ b 1fs {fr\ 

IMPORTANT, 10TICE: A printed copy of 1/ris document may 110! he !he docun, 'n! c11rrcntly in ~fl~.cf. The cyj(cia/ 
r.!rsion is localed 011 thL· Sandia Restrict .:d , :c111'0rk (SRN), ..:// 00 Comro/lcd D0c11111c111s 
110 ne page. 



LTS GW-2012-00u (2-2015) , PLA-05-09 

. :. b \-\-e ~ ,J,d( 

TAlLGATE SAFETY MEETING FORl'vI 

D~pt: ~ Well Location: rf\ w L - Yh 'y,[ 'i D:ite: Q!j .. /~.r/J.r, 
Activities: Groundv,ater monitoring and Sampling 

Time:07S1 

(Anyone has the right to <-Case field ;ictivities for safety conct:rn . The buddy syst-In will be used when needed.) 

Weather Conditions: 
Temp: 7~,';Z. "F Wind Speed:-{'-';)0 MPH 

Chemicals Used: Preservatives in sample bottles 
Other: Ee :Nare of possible UXO's 

Humidity: ').0.1 % 

Safety Topics Pr<!s_nted 
0Be aware of slips, trips, and falls. Keep worl 0 Be aware of enYironmental conditions 

area clean and use a stepping stool \\/hen (heat/ cold stress). Dress accordingly . 
necessary. sunscreen if necessary. Stay hydrated. 

0 \,\'ear safety boots. 0 Be aware of electrical hazards 

[Z] Use safe lifting practices. Wear leather 0 Be aware of pressure hazards. 
gloves if necessary. 

Wear 

[Z] Be aware of pinch points on pump cable reel [Z] No eating or drinking at sampling coumer. 
and hydraulic tailgate lift. 

0Be aware of chemical hazards . 0 Be aware of biohaz,"lrds (snakes, spiders, etc.) 

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

[Z] Wear chemical safety goggles. [Z]Avoid spi lling purge/ decon water. 

HosP,ital/Clinic: Sandia Medical Clinic Phone: 844-0911 /9 11 

Printed Name 

Printed Name 

Printed Name Signature 

Pr intt!d Nam" Signature 

l.\1POR!A. iT .\'OT/CE: A printed copy fl,/'llris document may not be th.: doc111w;nt ClllT ·11![1, in ef.:ct. The O.J.ficia! 
1•ersion is located 011 rhe Sa, dia I'..estricted tv'e /lJ'ork (S . .. \ '), .cf.JOO Co111ro!1ed Documents 
,o,ne pag,-1. 



LTS GW-1012-006 (2-20 15) 

TAIL JATE SAFETY MEETING lFORl\'i 

Dept: 4141 \ /ell Location: fV\W'-..- M w B D-1te: 4 / 'J ~ / {/, 
( ( 

Time:O<f>O')-

Activities: Groundwater monitoring and Sampling 

(An) .me has the right to cease field activities for safety concerns. The buddy sysLm will be us:!d ,1hcn needed.) 

Weather Conditions: 
Temp: t, 1.r °F Wind Speed: o-J(J MPH 

Chemicals Used: Preservatives in sample bottles 
Other: Be aware of possible u::o·s 

Humidity:~% 

Sfi.tyT, ae O[J/.CS p t d res:;n e . 
0 Be aw-1re of slips, trips, and falls. !'eep worl 0 Be a, 'are of environmental conditions 

:irea clean and US.:! a stepping stool when (heat/ cold stress). Dress accordingly. 
necessary. sunscreen if necessary. Stay hydrated. 

0 Wear safety boots. 0 Be aware of electrical hazards 

0 Use safe lifting practices. Wea.r le ther 0 Be 3ware of pressure hazards. 
gloves if necessary. 

W;:ar 

11] Be aware of pinch points on pump cable reel 0 No eating or drinking at sampling counter. 
and hydraulic tailgate lift. 

0 Be aware of chemical hazards. 0 Be aware of biohazards (snakes, spiders, etc.) 

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

0 Wear chemical safety goggles. 0 Avoid spilling purge / decon 1,\·ater. 

Hospital/Clinic: Sandia Medic::i.l Clinic Phone: 844-0911 /9 11 

PrinLd Name 

Printed Name Signature 

Printed Nume Signature 

!MPORTA. iT /'.'OT/Cf;: A pri/11"{ copy oj't/ris docu,wnl may 1101 be 1/,e document curre11(v in e1/ec1. The o[J7cia/ 
r ,·rsion is focoted 011 rhe Sandia Restricted . .',.·/work (.S'R.V), -/.I()() Co11trollcd Documents 
home pag ~. 



LTS GW-2012-001 (2-2015) FOP 05-01 

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION 

. , ,l,u 
ProjectName:MWL ,J .,.- ·1 it\ .. ., 
Well l.D.:MWL-BW2 l Date: 04120Ji16 

Method: Portable pump X Dedicated pump Pump depth: 496' 

PURGE MEASUREMENTS 

Depth to Time 24 Vol. Temp SC ORP pH Turbidity DO DO 

Water (ft) hr CL,@ (OC) (µS/cm) (mV) (NTU) (%) (mg/L) 

Y 8b, 7 / 08;JC, Start '-...---

t...\A ~-1'7 D '!J::,7) 5 \ '1,18 ~1\,'i ;)? \,'t , . _;-lp 0 'L\ \ \5\q \.<..\~ 
'-i 84. o& f)610S- 10 'JO ,'d~ lD 5'7 .l\ ')0'6,1 l« ~..-s \ . .2. q \ s- \ \ \, 31 
t..i "y ,1D 09~1 15 ;> 0. r...\q ~y,,L\ ,q,,'l 1.ss \, -,9 ;i O· \ \·W 
i. fli 5",oq 0 q11 20 :2 O, 30 /,, (pJ.~ \ 'fo. 1 J, §L/ l-l\ct , [, ~ \. 57 
i.. f'lS/31 Ot:}53 25 ~, .1y bf,(),\ \f:,.7.'t) [, .5;:i I • I I )l.\, '?\ I, 3 l 
4 8 5, bl { 0 0 (p 29 ~\ .:>LI h ~c,.<, \ \ S-, s- '1 -~;) o. 7 5 \ ') . \ L\(o 

~tB.s.~~ lb13 31 ~, .. ,'\ ~ C,() . \ \ -io· ;i (' ~';) D-75 \?,, '' "~ IY f}~.,~? IO ?.o 33 ~I . }4 lD ~ D· L4 lt.?1,1 -,.5";) (J. 7'7 \'d.'n \. ''-' 
Lf 8 5"113 lo ~7 35 ':l/,D8 '.D~O,d t /o~.G, l ,~;;) D. ?J.f \:).c;_ \ '~ (o 

11-.fB~ol IO'Sl.f 37 .:2), lO 010-3 1 h~,i 1.5~ lj,~3 \3. 3 \~ __......-- . ::;, lb"J>& ?i'rrr/V !,·VJ (/1 

I 0 

Comments: _1 .5 gals purged from tubing O 83 ~ 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located 
on the Sandia Restricted Network (SRN), 41 00 Controlled Documents home page. 



L TS GW-2012-001 (2-2015) FOP 05-01 

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION 

Project Name: MWL 
Well I.D.: MWL-MW7 I Date: 04/21/16 

Method: Portable pump X Dedicated pump Pump depth: 496' 

PURGE MEASUREMENTS 

Depth to Time24 ~ 
Temp SC ORP pH Turbidity DO DO 

Water (ft) hr ( (OC) (µSiem) (mV) (NTU) (%) (mg/L) 

L{~6,d8 ()'3l '3 Start ---_.,, 

Hq l,h~ 08'i'd- 2 ;)\.o9 5"'7 3. It, d't>lo ~ 773 o#'l& l~·d G, .5<1 
'1~LB\ oass 4 d\. £,? 5'8;;;},() :;,,~ .. o 1.1C4 o.S-5 l 3.0 (p.\\;) 

1.-,\q ~- nB D'10lt 6 ;\'. q~ 5"Bb.l 'Jl?·b l,1 y O,'il 1~. l.\ ~_'2>;) 

~ q;J./4 CC\.lD 7 ;)::) .0 ~ S'67,5 'dG.ltl(, 1.,5" o.-.3c8 l';).';) l,. 3D 
~1 q:] ./l oq1i 8 ':;). \-ql, ~~·? ~(,~.";} '7,1~ D·4\ 1:J,O l... 'rl9 
L"'{ q~ ./7 oq~.3 9 :> :>. l1 548'9· 3 ~f, '!>., l,t s- (),3L/ 1'J,1 b.3~ 
L( C, ~ ·/.) OCj30 10 ? "J ,/)Lf 5'"Bt, q - 7.-,5 o,a.8 ,'.:) I it, L. ~5 ;l.l,l-~ 

'"l 4;>. to oq3q 11 -;).;),DB 568-0 ~~1-0 l·<S D.a:$ 7 ':J .J t,. 33 
~ q~. II o 11..te 12 d:::>,OI 5'B€.3 :; ~ 1.r-J 7. 7f" o.Jo 11,~ l, ,;JS" 

oqL[q ---- '? lrr1 ~ )/'Ila p 
I Cl 

Comments: -1.5 gals purged from tubing 083;? 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located 
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page. 



LTS GW-2012-001 (2-201 S) FOP 05-01 

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION 

Project Name: MWL 

Well l.D.: MWL-MWB I Date: 04/26/16 

Method: Portable pump X Dedicated pump Pump depth: 497' 

PURGE MEASUREMENTS 

Depth to Time24 ~ 
Temp SC ORP pH Turbidity DO DO 
(OC) (µSiem) (mV) (NTU) (%) (mg/L) 

Water (ft) hr ( 

4q I.S-3 D~ lt;' Start ~ 
L.l ~ 381 0841 2 n.t-i1 5JL\,3 ~ il,S- '7,t \ 0, '{oL 1..\1, i '\·53 
L..19 3.87 06~3 3 )~,(o:) SL\ '3,? ::>r?· ~ 1.1? D. ttL{ 

4 "'· 4 0,:3.3 
'-( '1 L( .')'( o9o I 4 \ (>,0 ,. '1..7. J dG,3.~ 7-<~ b . t.( tr ~1-°t L\-41 
l\ 9Y.S7 O'i0'1 5 18,"ll 5\\ L.\' 9. =>Sq~~ 7, 1.3 o.S3 '-\ 1, 3 '-\· '-\0 
L.[ c;4, eq ()'j{<, 6 { 'n ' l Ll 5"3, 1, 1 (., :>S:l,O [•( > ~.'{ q l\5", ?> 4.';11 
~ 15, lO oq~'> 7 lA . 0 o 531, L\ ;)5, .. " 1<13 l'l • .33 ~ 'J•°t y.f?l,, 
~ ci.f,31 ()'Is I 8 , i· 15" S'"?. t· I ;)LIB·9 7,, ':) 0. 4 \ I.\ 0, 0 ~U~",13 
<-t ~S.srt o ~31 9 I 6, 40 S"?, 1. <4 :) 1..)?, s- 7, ? -;; o..3'-/ 17,1\: ~. \..\ \ 

1~q.t.77 O '1 lf 7 10 l8, '-H 531,3 ~ L\~ •i fr/ J ()-~4 37,~ $.~ \ 

0 C, lf FJ.i ------ 5 .,.._ --
,Tr - () J lh ( I.< • ~ 

/ l~ 

Comments: -1.5 gals purged from tubing O B 3 L( 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located 
on the Sandia Restricted Network (SRN) , 4100 Controlled Documents home page. 



LTS GW-2012-001 (2-2015) FOP 05-01 

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION 

Project Name: MWL 
Well 1.D.:MWL-MW9 I Date: 04/25/16 

Method: Portable pump X Dedicated pump Pump depth: 497' 

PURGE MEASUREMENTS 

Depth to Time 24 Vol. Temp SC ORP pH Turbidity DO DO 

Water (ft) hr CL@ (OC) (µSiem) (mV) (NTU) (%) (mg/L) 

t./~l,78 DB 13 Start ---C" 

L{ C,L{,,3() 0838 2 :i~~oo ~~,l e,> qq ·Y "7.rO 0,26 o1i,i :,,5) 
y~4.7q 0~'1~ 3 J\ !13 s-io ·:J d-4c?,, { , ... C, o . .3t 32'·' d -b~ 
'-l ~s ,te OBS) 4 ;;l\·9~ ,tD,S 

d <cL\ '' 7. lt> '1 o.~1 ~q.1 -;}. s-~ 
i..(C,S,S'~ n B 5"'i 5 ? I, '91 51't,6 ::;i-, B ,o 7. bC, 0.11 ;2 £, ,O -;;i.L\5 
~( f"'(>..-

I') I 0~ o9D7 6 ?1, 0H s-85-' ?71 ·~ 1.108 o ~ "o ~s:~ ~ .;)(, 

'f· '(,,./{ ()q/5 7 ~';). ()'; 6"40 .o ;H,Y·l 7, t., 1 (). '-85 dl· g ;) , oo 
t..\'1(, ./g t) 'b r;- 9 ~:) .o'J '5ql,D -;, (p q ·O 71 ~1 /, n7 'e. C\ \, (.,) 

'i~~.3~ -- ~?,0\ 5"'\0,t :H, '3, • <is 7- ~ --, ).~5 DC/ ~!, 9 \1, ':l t.9) 
I.{ q {o .c..J? oq<1.r 10 ? l,t?$ 5~'1-9 Jl,'3,1 1, {, 1 O·G\) \fD. s \,Yf 

l) q L{ (,o ------- 5./Jtnt I? //11 r ... ~ · 
........._ --'/ u 

Comments: -1.5 gals purged from tubing f) 8 ')l, 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located 
on the Sandia Restricted Network (SRN) , 4100 Controlled Documents home page. 

. 



LTS GW-2012-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Page 1 of2 

SNUNM Project Name: MWL 

Calibrations done by: R Lyn ch I Date: ow /-;ir:, It r.. 
Make & Model: EXO 1 ' I 

Sonde (SIN) with DO, Ee, pH, ORP, and temperature probes: 14H101486 

Other (SIN): NA 

pH Calibrated to (std): 7.00 

Reference value: 

I. Time: D(o ??-
2. Time: l \ ?. \ 
3. Time: 

4. Time: 

Standard lot no.: 

Expiration date: 

Reference Value: 1413 uS 

I. Time: /') l, ~ ) 
2. Time: }\';lD 
3. Time: 

4. Time: 

Reference Value: 220 mV 

1. Time: O(,.,?L{ 
2. Time: \ \ ?3, 
3. Time: 

4. Time: 

Calibration Value: 

1. Time: bl.910 
2. Time: ( I l '1 
3. Time: 

4. Time: 

IMPORTANT NOTICE: 

pH Calibration/Check 

pH sloped to (std): 10.00 

4.00 7.00 10.00 

Value Temp Value Temp Value Temp 

L\, O?- \°''LI - 1.00 \°',,\.\ \ (J 00 \<\.'-\ 
L...\ .o~ \ '1. l( -, .... o \ \ ~' L.\ ~,qs._ \~,q 

5GE740 5AD829 5GE556 

5/17 4/17 5/17 

SC Calibration/Check 

Standard Lot No.: 5AD820 
Value Temp Expiration Date: 4/17 

) 4 \'). '6 l'-l,Y 
/ Ll 11, ~ \~ .4 

ORP Calibration/Check 

Standard Lot No. 5GH380 
Value Temp Expiration Date: 5/16 

1-?0 t J- \q.~ 
~~6.b \£\.l\ 

DO Calibration/Check 

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

~I,&\ '1 4 .. (.'t 
q; '.:LO -;;ill.,1 

A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents 
homepage. 



LTS GW-2012-002 (2-2015) FOP 05-02 

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

SNL/NM Project Name: MWL 

Calibration done by: R Lynch I Date: tJ t/ l:20 11~ 
I I 

TURBIDIMETER 

Make & Model : HACH 21 QQQ I Serial No. SIN 14Q6QCQ33238 

Reference Value 0.1 20 100 800 

Standard Lot No. A5162 A5247 A5251 A5246 
1. Time 

DC/,D't) , j? d-0 I\ l .~~ \O:> 
2. Time 

, D~ d-.b ::3> ~~. ~ ~O\ l D5?) 
3. Time 

4. Time 

Comments: 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SR.NJ, 4100 Controlled Documents 
home page. 



LTS GW-20 12-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Page 1 of2 

SNVNM Project Name: MWL 

Calibrations done by: R Lynch I Date: t)l/ /::;,) /t; 
Make & Model: EXO 1 I I 

Sonde (SIN) with DO. Ee. pH, ORP, and temperature probes: 14H101486 

Other (S/N): NA 

pH Calibrated to (std): 7.00 

Reference value: 

I. Time: b {i, t..\? 
2. Time: L l ~y 
3. Time: 

4. Time: 

Standard lot no.: 

Expiration date: 

Reference Value: 1413 US 

I . Time: 0 (('j L-f \ 
2. Time: ( l ~3 
3. Time: 

4. Time: 

Reference Value: 220 mV 

1. Time: l? l, 0.4 
2. Time: fl ,<;" ~ 
3 Time: 

4. Time: 

Calibration Value: 

1. Time: OlJ '-I 0 
2. Time: lt s:i 
3. Time: 

4. Time: 

IMPORTANT NOTICE: 

pH Calibration/Check 

pH sloped to (std): 10.00 

4.00 7.00 10.00 

Value Temp Value Temp Value Temp - :. 

L{,Od l ")t{i, l,C I \ \, ~ lO,oO \1. ,(p 
'-\, o3 lC\,( '1·0;2 l S, c l O , o, \C\,'l 

5GE740 5AD829 5GE556 

5/1 7 4/17 5/17 

SC Calibration/Check 

Standard Lot No.: 5AD820 
Value Temp Expiration Date: 4/17 

\LJ.\;,I,( \"\ ,-1 
l 1...t 11·,£. I '1, ~ 

ORP Calibration/Check 

Standard Lot No. 5GH380 
Value Temp Expiration Date: 5/16 

;).:20'? \0l1 
~ 19-1 t '1, 7 

DO Calibration/Check 

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

'l>:2J ';) L) ti L\ 
<+- ,;;.o :2\.\,1S 

A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Contro!1ed Documents 
home page. 



L TS GW-2012-002 (2-2015) FOP 05-02 

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

SNL/NM Project Name: MWL 

Calibration done by: R Lynch I Date: () (( J-:2 I /J h 
TURBIDIMETER 1 

I 

Make & Model: HACH 21 QQQ I Serial No. SIN 1406QCQ33238 

Reference Value 0.1 20 100 800 

Standard Lot No. A5162 A5247 A5251 A5246 
1. Time () ~ "3> 0 ( O ~ } C) ( 4 ) 0 ':> 1~1 
2. Time 

() . {;). ;2.o,3 too~ Lo\ 1q9 
3. Time 

4. Time 

Comments: 

- - -

/.'vi PORTA ,\T NOTICE: A printed copy of this document may nor be the docum:mt currently in effect. The official 
version is located on the Sandia Restricted Network (SRN) , 4100 Controlled Documents 
home page. 



LTS GW-2012-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Page 1 of2 

SNUNM Project Name: MWL 

Calibrations done by: R Lynch I Date: a y /,~ I tr-
Make & Model: EXO 1 

I 

Sonde (SIN) with DO, Ee, pH, ORP, and temperature probes: 14H101486 

Other (SIN): NA 

pH Calibrated to (std}: 7 .00 

Reference value: 

I . Time: bC-t, 
2. Time: ll (0 
3. Time: 

4. Time: 

Standard lot no.: 

Expiration dale: 

Reference Value: 1413 us 

I . Time: 0'4 It. 
2. Time: l l O 9 
3. Time: 

4. Time: 

Reference Value: 220 mV 

I . Time: 0 ';2.6 
2. Time: l(I? 
3. T ime: 

4. Time: 

Calibration Val ue: 

1. T ime: D t, IS 
2. Time: If (J ~ 
3. Time: 

4.T ime: 

IMPORTANT NOTICE: 

pH Calibration/Check 

pH sloped to (std): 10. 00 

4.00 7.00 1000 

Value Temp Value Temp Value Temp 

1..\,01 \ q, ~ /,. . qq \ (1. ~ I o.e,o \91:2 
"I 'o:2 '~ < c; ~.01 t'1 ,S- l O ,0 l ,cq. ~ 

5GE740 5AD829 5GE556 

5/17 4/17 5/17 

SC Calibration/Check 

Standard Lot No.: 5AD820 
Value Temp Expiration Date: 4/17 

, 4I/11 I~, ':2 
tLJ(2,J.? \_C,. I 4 

ORP Calibration/Check 

Standard Lot No. 5GH380 
Value Temp Expiration Date: 5/16 

"")".10, ~ 1q.?--
?-?.l,o ,q.~ 

DO Calibration/Check 

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

~::) .o --:2 Ll . " " 
i?. ,:? ';}<../,7J 

A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Res1ric1ed Network (SRN), 4100 Controlled Documents 
homepage. 



LTS GW-2012-002 (2-20 15) FOP 05-02 

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

SNL/NM Project Name: MWL 

Calibration done by: R Lynch I Date: tJLJ/:;.s//r,, 
I I 

TURBID I METER 

Make & Model: HACH 21 QQQ I Serial No. SIN 1406QCQ33238 

Reference Value 0.1 20 100 800 

Standard Lot No. A5162 A5247 A5251 A5246 
1. Time 

l '1 · i ()~03 ' ({ \ 01 ,~1 
2. Time 

,b~ i q~ 1 Lb Ds \ 0 l...\ 19 S-
3. Time 

4. Time 

Comments: 

IMPORTANT A"OTICE: A printed copy o_f this document may not he the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4/00 Controlled Documents 
homepage. 



LTS GW-20 12-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Page 1 of2 

SNUNM Project Name: MWL 

Calibrations done by: R Lynch I Date: 0L//2i1 Ill~ 
Make&Model: EXO 1 

( I 

Sande (SIN) with DO, Ee. pH, ORP, and temperature probes: 14H101486 

Other (SIN): NA 

pH Calibrated to (std): ? . OO 

Reference value: 

1. Time: 0 ~ '2':2.. 
2. Time: 11 / 1 
3. Time: 

4. Time: 

Standard lot no.: 

Expiration date: 

Reference Value: 1413 us 

1. Time: 0 fo 2 ( 
2. Time: Ill ~ 
3. Time: 

4. Time: 

Reference Value: 220 mV 

I. Time: n~ 2y 
2. Time: ill 9 
3. Time: 

4. Time: 

Calibration Value: 

1. Time: Ofo?O 
2. Time: i \ ts· 
3. Time: 

4. Time: 

JA.fPORTANT NOTICE: 

pH Calibration/Chec k 

pH sloped to (std): 10.00 

4.00 7.00 10.00 

Value Temp Value Temp Value Temp 

L\ IO 3 1~. (. 1,0I \C. , l,, f o .01 \<;,(, 
'-Lo) ·c R l - i ' '7JY> /_q._ rf3 ( (}' /J'd- I q '-~ 

5GE740 5AD829 5GE556 

5/17 4/17 5/17 

SC Calibration/Check 

Standard Lot No. : 5AD820 
Value Temp Expiration Date: 4/17 

Jlll2,-, \ °' . i 
I ~I'>,> 1G , i 

ORP Cali bration/Check 

Standard Lot No. 5GH380 
Value Temp Expiration Date: 5/16 

.2=20 '1 It; & 
'J.Jq . G / '1t- ~ 

DO Calibration/Check 

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

'vh 1 '2L\ . ,;:;,. 
~J . I :l l-\ 'b~ 

A printed copy of this document may nor be the document currently in effect. The official 
v2rsion is located on the Sandia Restricted Netivork (SRN), 4100 Controlled Documents 
home page. 



LTS GW-2012-002 (2-2015) FOP 05-02 

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

SNL/NM Project Name: MWL 

Calibration done by: R Lynch I Date: 0 L/ /?i / (6 
I 

TURBIDIMETER 

Make & Model: HACH 21 QQQ I Serial No. SIN 14060CQ33238 

Reference Value 0.1 20 100 800 

Standard Lot No. A5162 A5247 A5251 A5246 

I. Time oA b < lo8 lC\, ~ \ 0 Y. ~t);l. 

2. Time 

\°'· {, l h I? .. \ 0 \O\ 1q15 
3. Time 

4. Time 

Comments: 

IMPORTANT .'OT!CE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents 
home page. 



LTS GW-2012-003 (2-2015) 

Project Name: MWL-GWM 

Portable Pump and Tubing/ Water Level Indicator 
Decontamination Log Form 

Monitoring Well ID# : N/ A Date: 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID#: 1806-814 Water Level Indicator ID#: N/ A 

Personnel Performing Decontamination: 

lfc-Alfred Santillanes 
Print Name: 

Robert Lynch fit, 
Print Name: Initial: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: N/ A 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: Culligan UN#: 2031 

Lot Number: 04-11-16 Manufacturer: ACROS 

Lot Number: A0316863 

FOP 05-03 

04-19-16 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



LTS GW-2012-003 (2-2015) 

Project Name: MWL 

Portable Pump and Tubing /Water Level Indicator 
Decontamination Log Form 

Monitoring Well ID# : MWL-BW2 Date: 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID #: 1806-814 Water Leve.I Indicator ID#: 62187 

Personnel Performing: Decontamination: 

~ Alfred Santillanes 
Print Name: 

William Gibson 1.r:.J,1 Print Name: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: Culligan UN#: 2031 

Lot Number: 04-01-16 Manufacturer: ACROS 

Lot Number: A0316863 

FOP 05-03 

04-20-16 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



LTS GW-2012-003 (2-2015) 

ProjectName: MWL-GWM 

Portable Pump and Tubing/ Water Level Indicator 
Decontamination Log Form 

M "t . w 11 ID# MWL-MW7 om onng e : Date: 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID#: 1806-814 Water Level Indicator ID#: 62187 

Personnel Performing Decontamination: 

Alfred Santillanes ~ 
Print Name: Initial: 

Robert Lynch ~ 
Print Name: Initial : 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: Culligan UN#: 2031 

Lot Number: 04-11-16 Manufacturer: ACROS 

Lot Number: A0316863 

FOP 05-03 

04-21-16 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



LTS GW-2012-003 (2-2015) 

Portable Pump and Tubing/ Water Level Indicator 
Decontamination Log Form 

FOP 05-03 

p . N MWL ro1cct ame: Monitoring Well ID# : MWL-MW9 Date: 04/25/16 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID #: 1806-814 Water Level Indicator ID #: 6218 7 

Personnel Performing Decontamination: 

WIiiiam Gibson 
/ ~ 

Print Name: Initi . 

Robert Lynch ~ Print Name: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 

Deonized Water Reagent Grade: 

Source: Culligan UN#: 2031 

Lot Number: 04/14/16 Manufacturer: ACROS 

Lot Number: A0316863 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



LTS GW-2012-003 (2-2015) 

Portable Pump and Tubing/ Water Level Indicator 
Decontamination Log Form 

FOP 05-03 

Project Name: MWL Monitoring Well ID# : MWL-MW8 Date: 04/26/16 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID#: 1806-814 Water Level Indicator ID#: 62187 

Personnel Performing Decontamination: 

William Gibson :;::;~ 
Print Name: 

Alfred Santillanes fl# Print Name: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: Culligan UN#: 2031 

Lot Number: 04-14-16 Manufacturer: ACROS 

Lot Number: A0316863 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



 

 

 

SUMMARY SHEET FOR 

APRIL 2016 GROUNDWATER SAMPLES 

 

 

 



Sample Summary for April 2016 MWL Groundwater Monitoring

Well ID
Sample 

Date ARCOC
Sample 
Number Sample Type

Associated Equipment 
Blank                                 

(ARCOC #/Sample #)

Associated Trip 
Blank (ARCOC # / 

Sample #)

Associated Field 
Blank (ARCOC # / 

Sample #) Comments

MWL-BW2 20-Apr-16 616956 099408 Environmental 616955 / 099405 616956 / 099410 616956 / 099407
MWL-BW2 20-Apr-16 616956 099409 Duplicate 616955 / 099405 616956 / 099410 616956 / 099407
MWL-MW7 21-Apr-16 616957 099412 Environmental n/a 616957 / 099413 616957 / 099411
MWL-MW8 26-Apr-16 616959 099418 Environmental n/a 616959 / 099419 616959 / 099417
MWL-MW9 25-Apr-16 616958 099415 Environmental n/a 616958 / 099416 616958 / 099414
MWL-EB1 19-Apr-16 616955 099405 Equipment Blank n/a 616955 / 099406 n/a Equipment blank sample prior to MWL-BW2.
MWL DIW/QC 19-Apr-16 616955 099404 DIW QC n/a 616955 / 099406 n/a DIW - source water for EB1
MWL-FB2 20-Apr-16 616956 099407 Field Blank n/a 616956 / 099410 n/a at MWL-BW2
MWL-FB3 21-Apr-16 616957 099411 Field Blank n/a 616957 / 099413 n/a at MWL-MW7
MWL-FB4 25-Apr-16 616958 099414 Field Blank n/a 616958 / 099416 n/a at MWL-MW9
MWL-FB5 26-Apr-16 616959 099417 Field Blank n/a 616959 / 099419 n/a at MWL-MW8

GEL Analytical Data: Project Task # 195122.10.11.08, Service Order # CF01-16



 

 

 

 

DATA VALIDATION REPORTS FOR ENVIRONMENTAL SAMPLES 

GROUNDWATER MONITORING 

APRIL 2016 



 

 

 

 

AR/COC NUMBERS 616955, 616956, 616957 



 

 
 
 
 
 
 

Memorandum 
 
Date:      May 25, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  GC/MS Organic Data Review and Validation – SNL  

Site: MWL GWM  
AR/COC: 616955, 616956 and 616957 
SDG: 395664 
Laboratory: GEL 
Project/Task: 195122.10.11.08 
Analysis:  VOCs 

 
See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation.  Data are evaluated using SNL/NM SMO AOP 00-03 Rev 4.  
  
Summary 
 
Ten 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 resulted 
in the qualification of data. 
 
Data are acceptable and reported QC measures appear to be adequate.  The following sections discuss the 
data review and validation.   
 
Holding Times 
 
The samples were analyzed within the prescribed holding time and were properly preserved.   
 
Instrument Tune 
 
All instrument tune requirements were met. 
 
Calibration 
 
The initial calibration and continuing calibration data met QC acceptance criteria except as follows. The 
ICV %D was >20% with positive bias for chloroethane and the ICV %D and the %D for 
dichlorodifluoromethane in the CCV associated with samples 395664001, -002, -008, -009, -010, -016, -022 
and -023 was >20% with positive bias. The associated sample results were non-detect and will not be 
qualified. 
 



 

For the CCVs associated with samples -001, -002, -008, -009, -010, -016, -022 and -023, the %Ds were 
>20% but ≤40% with negative bias for 4-methyl-2-pentanone and methylene chloride. For the CCVs 
associated with samples -024 and -030, the %Ds were >20% but ≤40% with negative bias for 1,1,2,2-
tetrachloroethane, 2-butanone, 2-hexanone, 4-methyl-2-pentanone and acetone. The associated sample 
results were non-detect and since no other calibration infraction occurred will not be qualified. 
 
Blanks 
 
No target analytes were detected in the blanks except as follows. Bromodichloromethane, chloroform and 
dibromochloromethane were detected at concentrations > the PQL in EB1, sample -002, and FB2, 
sample -009, both associated with samples -010 and -016; and FB3, sample -023, associated with sample -
024. The associated sample results were non-detect and will not be qualified.  
 
Bromodichloromethane, chloroform and dibromochloromethane were detected at concentrations > the PQL 
in DIW QC, sample -001, which was not associated with any field samples. No sample results will be 
qualified. 
 
Surrogates 
 
All surrogate recoveries met QC acceptance criteria.   
 
Internal Standards 
 
All internal standards met QC acceptance criteria. 
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
All MS/MSD acceptance criteria were met.  
 
Laboratory Control Sample (LCS) 
 
All LCS acceptance criteria were met. 
  
Detection Limits/Dilutions 
 
All detection limits were properly reported. The samples were not diluted. 
 
Tentatively Identified Compounds (TICs) 
 
TIC reports were not required. 
 
Other QC 
 
Mass spectra were verified during data validation and met QC acceptance criteria.  
 
Three TBs were submitted, one for each ARCOC. FBs were submitted with ARCOCs 616956 and 
616957 and were associated with the respective field samples in the ARCOCs. The DIW QC submitted 
with ARCOC 616955 had no associated field samples. An EB was submitted with ARCOC 616955 and 
was applied to the samples in ARCOC 616956. A field duplicate pair was submitted with 
ARCOC616956. There are no “required” review criteria for field duplicate analyses comparability; no 
data will be qualified as a result. 



 

 
No other specific issues that affect data quality were identified. 
 
Reviewed by:  Linda Thal  Level I    Date: 06/01/2016 
 



 

Memorandum 
 
Date:      May 25, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  Inorganic Data Review and Validation – SNL  

Site: MWL GWM  
AR/COC: 616955, 616956 and 616957 
SDG: 395664 

   Laboratory: GEL 
Project/Task: 195122.10.11.08 
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 4.   
 
Summary  
 
Four unfiltered samples were prepared and analyzed for Cd, Cr, Ni and U with approved procedures using method 
EPA 6020 (ICP-MS). Data were reported for all required analytes.  No problems were identified with the data 
package that resulted in the qualification of data. 

 
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 prepared and analyzed within the prescribed holding times and properly preserved.  
 
ICP-MS Instrument Tune 
 
The ICP-MS tunes met QC acceptance criteria. 
 
Calibration 
 
All initial and continuing calibration criteria met QC acceptance criteria.  
 
Reporting Limit Verification 
 
All CRI recoveries associated with the samples met QC acceptance criteria.  
 
It should be noted that the CRI was analyzed at the PQL and not at 2X the PQL for all target analytes. 
 



Blanks 
 
No target analytes were detected in the blanks except as follows. Cr was detected at a concentration < the 
PQL in EB1, sample 395644003 which was associated with samples -011 and -017. The associated 
sample results were non-detect and will not be qualified.  
 
U was detected at concentrations < the PQL in the ICB and bracketing CCBs. The associated result for 
sample -003 was non-detect and the remaining associated sample results were detects > 5X the highest 
blank concentration and will not be qualified. 
 
ICP -MS Internal Standards 
 
The ICP-MS internal standards met QC acceptance criteria.  
 
Matrix Spike (MS) 
 
The MS met all QC acceptance criteria. 
 
Laboratory Replicate 
 
The replicate met all QC acceptance criteria.  
 
Laboratory Control Sample (LCS) 
 
The LCS met all QC acceptance criteria. 
 
Detection Limits/Dilutions 
 
All detection limits were properly reported. The samples were not diluted. 
  
ICP Interference Check Sample (ICS A and AB) 
 
Results of the ICS A and AB analyses were not evaluated because the sample concentrations of Ca, Mg, 
Al and Fe were < that in the ICS solution.   
 
ICP Serial Dilution 
 
The serial dilutions met all QC acceptance criteria. 
 
Other QC 
 
An EB was submitted with ARCOC 616955 and was applied to the samples in ARCOC 616956. A field 
duplicate pair was submitted with ARCOC 616956. There are no “required” review criteria for field 
duplicate analyses comparability; no data will be qualified as a result. 
 
No other specific issues that affect data quality were identified. 
 
Reviewed by:  Linda Thal  Level I    Date: 06/01/2016 
 
 



 
 
 
 
 
 
 

Memorandum  
 
Date:      May 27, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  Radiochemical Data Review and Validation – SNL 

Site: MWL GWM 
AR/COC: 616955, 616956 and 616957 
SDG: 395664 
Laboratory: GEL 
Project/Task: 195122.10.11.08 
Analysis: RAD 

 
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 4.  
 
Summary 
 
Four samples were prepared and analyzed with approved procedures using methods EPA 901.1 (gamma 
spec – short list), EPA 900.0 (gross alpha/beta), SM 7500 Rn B (Radon-222), and EPA 906.0 (Tritium).  
Problems were identified with the data package that resulted in the qualification of data.   
 
Gamma spec, gross alpha/beta, Radon-222 and Tritium: 

1. All sample results which were either < the associated 2-sigma TPU or < the associated MDA will 
be qualified BD,FR3.  
 

Radon-222: 
1. The result for sample 395664029 was > the MDA but ≤3X the MDA will be qualified J,FR7. 

 
Holding Times and Preservation 
 
The samples were prepared and analyzed within the prescribed holding times.  
 
Quantification 
 
All quantification criteria were met except as noted above in the Summary section. 
 
Calibration 
 
The case narratives stated that the instruments used were properly calibrated. 
 



Blanks 
 
No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.  
 
Tracer/Carrier Recovery 
 
Tracer/carriers were not required.  
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
The MS/MSD met all QC acceptance criteria.  
 
It should be noted that an LCS/LCSD was analyzed and assessed for accuracy in lieu of an MS for the Rn-
222 batch associated with the EB, sample 395666007. Because the EB was the only sample prepared in the 
batch, the result will not be qualified based on professional judgment. 
 
Laboratory Replicate 
 
All replicate error ratio acceptance criteria were met.  
 
It should be noted that an LCS/LCSD was analyzed and assessed for precision in lieu of a replicate for the 
Rn-222 batch associated with the EB, sample -007. Because the EB was the only sample prepared in the 
batch, the result will not be qualified based on professional judgment. 
 
Laboratory Control Sample (LCS) 
 
All LCS recoveries met QC acceptance criteria.   
 
Detection Limits/Dilutions 
 
The samples were not diluted. All required detection limits were met. 
 
Other QC 
 
An EB was submitted with ARCOC 616955 and was applied to the samples in ARCOC 616956. A field 
duplicate pair was also submitted with ARCOC 616956. There are no “required” review criteria for field 
duplicate analyses comparability; no data will be qualified as a result. 
 
No other specific issues that affect data quality were identified. 
 
Reviewed by:  Linda Thal  Level I    Date: 06/01/2016 
 



Sample Findings Summary

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

AR/COC: 616955, 616956, 616957 Page 1 of 2

EPA 900.0/SW846 9310

099405-004/MWL-EB1 ALPHA (12587-46-1) BD, FR3

099405-004/MWL-EB1 BETA (12587-47-2) BD, FR3

EPA 901.1

099405-003/MWL-EB1 Americium-241 (14596-10-2) BD, FR3

099405-003/MWL-EB1 Cesium-137 (10045-97-3) BD, FR3

099405-003/MWL-EB1 Cobalt-60 (10198-40-0) BD, FR3

099405-003/MWL-EB1 Potassium-40 (13966-00-2) BD, FR3

099408-003/MWL-BW2 Americium-241 (14596-10-2) BD, FR3

099408-003/MWL-BW2 Cesium-137 (10045-97-3) BD, FR3

099408-003/MWL-BW2 Cobalt-60 (10198-40-0) BD, FR3

099408-003/MWL-BW2 Potassium-40 (13966-00-2) BD, FR3

099409-003/MWL-BW2 Americium-241 (14596-10-2) BD, FR3

099409-003/MWL-BW2 Cesium-137 (10045-97-3) BD, FR3

099409-003/MWL-BW2 Cobalt-60 (10198-40-0) BD, FR3

099409-003/MWL-BW2 Potassium-40 (13966-00-2) BD, FR3

099412-003/MWL-MW7 Americium-241 (14596-10-2) BD, FR3

099412-003/MWL-MW7 Cesium-137 (10045-97-3) BD, FR3

099412-003/MWL-MW7 Cobalt-60 (10198-40-0) BD, FR3

099412-003/MWL-MW7 Potassium-40 (13966-00-2) BD, FR3

EPA 906.0 Modified

099405-005/MWL-EB1 Tritium (10028-17-8) BD, FR3

099408-005/MWL-BW2 Tritium (10028-17-8) BD, FR3

099409-005/MWL-BW2 Tritium (10028-17-8) BD, FR3

099412-005/MWL-MW7 Tritium (10028-17-8) BD, FR3

SM 7500 Rn B



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

AR/COC: 616955, 616956, 616957 Page 2 of 2

099405-006/MWL-EB1 Radon-222 (14859-67-7) BD, FR3

099412-006/MWL-MW7 Radon-222 (14859-67-7) J, FR7

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



Page 1 of 1 
 

  Revised 7/2015 

Sandia Data Validation Summary Worksheet 
 

ARCOC#: 616955, 616956 and 616957 Site/Project: MWL GWM Validation Date: 05/25/16 

SDG #: 395664 Laboratory: GEL Laboratories, Inc. Validator: Mary Donivan 

Matrix: Aqueous # of Samples: 30 CVR present: Yes 

ARCOC(s) present:  Yes Sample Container Integrity:  OK 

Analysis Type: 
  Organic                 Metals          Genchem   Rad 

 

Requested Analyses Not Reported 
Client Sample ID Lab Sample ID Analysis Comments 

None    

    

    

 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID  Analysis Pres. Collection 
Date 

Preparation 
Date Analysis Date Analysis 

<2X HT 
Analysis 
≥2X HT 

None         

         

         

         

         

         
 

Comments:  Collected: 04/19 through 21/2016 

Validated by:  

                           
 



Page 1 of 1 
 

  Revised 7/2015 

  Sandia Organic Worksheet (GC/MS VOC) 
 
ARCOC #:616955, 616956 and 616957 SDG: 395664 Matrix: Aqueous 

Laboratory Sample IDs: 395664001, -002, -008, -009, -010, -016, -022, -023, -024 and -030 

Method/Batch #s: 8260B/1563230 Tuning (pass/fail):pass TICs Required? (yes/no):no 
  

Analyte 
(outliers) 

Calibration 

MB 
5X 

(10X) 
MB 

LCS 
%R 

MS 
%R 

MSD 
%R 

MS/ 
MSD
RPD 

 
TB1 
-008 
TB2 

-022 
TB3 

-030 

 

EB1 
-002 

 

FB2 
-009A 

FB3 
-023B 

 

DIW/
QC 
-001 

 
Int. 

RF/ 
Slope 

 

RSD/
r2 

 

 
(ICV)/
CCV 
%D 

 

bromodichloromethane NA     NA      3.50 
3.30A

3.27B 3.67 

chloroform NA     NA      2.84 2.60A

2.53B 2.84 

dibromochloromethane NA     NA      2.20 2.19A

2.13B 2.21 

1,1,2,2-tetrachloroethane NA   -22.42  NA         
2-butanone NA   -26.32  NA         
2-hexanone NA   -30.62  NA         

4-methyl-2-pentanone NA   -22.91

-29.92  NA         

acetone NA   -28.22  NA         
chloroethane NA   (23.0)  NA         

dichlorodifluoromethane NA   (22.3) 
30.61  NA         

methylene chloride NA   -23.61  NA         
  Surrogate Recovery Outliers   

Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R  Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R   
None          

IS Outliers   
 FBZ Chl-d5 1,4-DCB-d4        

Sample ID Area RT Area RT Area RT       

None             
 

Comments:  HTs OK. ICAL VOA1.I 04/06/16.  Mass spectra validated. MS/MSD performed on sample -010 
1associated with samples -001, -002, -008, -009, -010, -016, -022, -023; 2associated with samples -024 and -030 

 



Page 1 of 1 
 

   Revised 7/2015 

Sandia Inorganic Metals Worksheet 
 

ARCOC #(s): 616955, 616956 and 616957 SDG #(s): 395664 Matrix: Aqueous 

Laboratory Sample IDs: 395664003, -011, -017 and -025 

Method/Batch #s: 3005A/6020 1561955/1561956       

ICPMS Mass Cal:    Pass   Fail   NA ICPMS Resolution:    Pass   Fail               NA   

Analyte 
(outliers) 

Calibration 
 MB 

mg/L 
 

5X   
Blank 
 (5X 

MDL) 
mg/L 

LCS 
%R 

MS 
%R 

Lab 
Rep 
RPD 

Serial Dil. 
%D 

ICS AB 
%R 

ICS A  
±MDL 
ug/L 
(x50) 

 

CRI 
%R 

EB1 
-003 

   
Int. 

mg/L 
R2 ICV CCV 

ICB 

ug/L 

CCB 

ug/L 

Cr NA       NA      NA  0.00236J    
U NA    0.192 0.182  0.00096      NA      
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    

 

 

IS Outliers 60-125% IS Outliers 80-120% 

Sample ID %Recovery %Recovery %Recovery CCV/CCB ID %Recovery %Recovery %Recovery 

None    None    
 

 

Comments:  HTs OK; Matrix QC performed on sample -011.  
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  Revised 7/2015 

Sandia Radiochemistry Worksheet 
 

ARCOC #(s): 616955, 616956 and 616957 SDG #: 395664 Matrix: Aqueous 

Laboratory Sample IDs:395664 – see below 

Method/Batch#s: EPA 901.1 (gamma spec)/1561959 Samples -004, -012, -018 and -026 

Method/Batch#s: EPA 900.0/SW846 9310 (gross A/B)/1565842 Samples -005, -013, -019 and -027 

Method/Batch#s: SM 7500 Rn B (radon-222)/1561247 Sample -007, 1561840 Samples -015, -021 and -029 

Method/Batch#s: EPA 906.0 Modified (tritium)/1565646 Samples -006, -014, -020 and -028 
    

Analyte 
(outliers) 

Control 
Freq. 

Control 
Eval. 

Method 
Blank 

5X Blank
or 

5X MDC 

LCS 
%R 

MS 
%R 

MSD 
%R 

MS/ 
MSD 
RER 

Lab 
Rep. 
RER 

EB 
LCS/ 
LCSD
RER 

  

None              
              
              
              
              
              
              
              
              

  Tracer/Carrier Recovery Outliers 
Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R 

NA         
         

 

Comments:  HTs OK. All matrix QC on samples from this SDG 

Gamma spec – sample -004 and DUP recounted due to negative results > 2X MDA, recounts reported 

Gross A/B - LCS and MS recounted due to high recovery, recounts reported. 

Gross A/B parent  and dup sample 150ml; MS/MSD 50ml; 3X dilution – data not qualified 

Rn-222 – LCS/LCSD analyzed instead of DUP/MS with batch containing EB (-007)  
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SM0.2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. ;'
1 /!r- SMOUse { 51s,,1 / /") d' AR/COC 616955 

Project Name: MWLGWM/SVM Date SamplesShippecl: 41fPflr(). SMO Authorization: ~/[/ Y -7-----. D Waste Characterization 
Project/Task Manager: Timmie Jackson Carrier/Waybill No. -:l w ":f ~ 0{,( SMO Contact Phone: 

< 

5'1'\0 D RMA 

Project/Task Number: 195122.10.11.08 Lab Contact: Edie Kent/843:.769~7385 Wendy Palencia/505-844-3132 D Released by COC No. 
Service Order: CF01-16 Lab Destination: GEL Send Report to SMO: 0 4° Celsius 

Contract No.: 1303873 Stephanie Montaiio/505.284.2553 13ill to: Sandia National Laboratories (Accounts Payable), 
Tech Area: P.O. Box 5800, MS-0154 
Building: Room: Operational Site: Albuquerque, NM 87185-0154 .3-95(.G~v 

Depth Date/Time Sample Container Preserv- Collection Sample Parameter & Method Lab 
SamoleNo. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Reauested Sample ID 

099404 001 MWL DIW/QC NA 4/19/16 09:45" DIW G 3x40 ml HCI G FB VOC-L TMMP (SW846-82608) DOI 

099405 001 MWL-EB1 NA 4/19/16 09:45 , DIW G 3x40ml HCI G EB VOC-L TMMP (SW846-82608) 1'10 2-

099405 002 MWL-EB1 NA 4/19/16 09:46 ' DIW p 500ml HN03 G EB 
11v1c:: 1 AL;:. t<:>vvo<to-ouLu;: 1..,0, er, N1, 

60 =?. II 

099405 003 MWL-EB1 NA 4/19/16 09:47 ' DIW p G EB 
GAMMA ;:it't:1..,, t;HUK I Lit; I (l::t-'A 

0()(/ 1L HN03 :QM) 

099405 004 MWL-EB1 NA 4/19/16 09:48 DIW p 1L HN03 G EB GROSS-ALPHA/BETA (EPA 900) •l"l6..5 
099405 005 MWL-EB1 NA 4/19/16 09:49 , DIW AG 250ml NONE G EB TRITIUM (EPA 906) {J()h 

099405 006 MWL-EB1 NA 4/19/16 09:50 DIW G 2x40 ml NONE G EB RADON (SM7500 Rn 8) (XJ7 

099406 001 MWL-TB1 NA 4/19/16 09:45 ~ DIW G 3x40 ml HCI G TB VOC-L TMMP (SW846-82608) 60G' 

Last Chain: D Yes Sample.Tracking SMOUse Special Instructions/QC Requirements: Conditions on 

Validation Req'd: 0 Yes Date Entered: EDD 0 Yes Receipt 

Background: D Yes Entered by: Turnaround Time 0 7-Day* D 15-Day* 0 30-Day 

Confirmatory: D Yes QCinits,: 
.. ... 

Negotiated TAT D 
Sample Name . SignaturE;, _!nit.,., Company/Organization/Phone/Cell Sample Disposal 0 Return to Client 0 Disposal by Lab 

Team William Gibson r,,'//. / /;"; (y)' i.il,,./J.,. W!-rZl SNU04141/505-239-7367 /505-239-7367 Return Samples By: 

Members Robert Lynch ~~Ji_~ 
JJ,1-- 1 SNU04141/505-844-4013/505-250-7090 Comments: Report specific voes (MWL L TMMP List). Report short list 

Alfred Santillanes IL, 'T"o/L:/ 
.,,,, .,,. 

'.:NU04141/505-284-6870/505-228-0710 isotopes for gamma spectroscopy analysis. 
I' 

~ - ~ . A 1 Lab Use 
Relinauished by//,! V,1//_, ,_ 11 :7/.-l,L-/ r Org. '11 £ I Date 11 I f..re. I ( k1 Time / O .S"-0 Relinquished by Ora. Date Time 

~~ ~ 7/k l Received by ~ a/Ll/1 Org. ' '11 3 / Date lf/ t't fl /? Time / 0.7-::0 Received by Ora. Date Time 
Relinquished b~ ~ &,, ·,e; - "?A~ ·ADra . ..i {17'/ Date 'i I /9 I I I-Time I/ '1!r Relinquished by Org. Date Time 
Received by r1. '1. ~ 0 ){\3= ~GL. Ora. I Date L4 _.,j;'.,'1 C.. Time n ct.Db Received by Org. Date Time 
*Prior confirmation with SMO required for 7 and 15 day TAT 



Page 7 of 578

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

n erna a 

39500t/ 
age 0 

Batch No. ti !tA-- SMO U;,e I / /J/f? AR/COC 616956 

I t IL b P 1 f 2 

Project Name:' 
. 

MWLGWM/SVM Date.Sampies Shipped: Lf .7,, () J / t,, 
---

SMO Authorizatio~,7 /'-' tr:_/ A _ D Waste Characterization 
Project/Task Manager: Timmie Jackson Carrler/V\liiyblil _ N6. JI u-:J,.•Ji ;J 1 SMO Contact Phone: / - D RMA :.-

Project/Task Number: 195122.10.11.08 Lab Conta6t: Edie Kenti843~769~7385 Wendy Palencia/505-844-3132 D Released by COC No. 

Service Order: CF01-16 Lab Oestlnation: GEL -- -- Send Report to SMO: 0 4°Celsius - - > -- :> 
Contract No.: - 1303873 Stephanie Montaiio/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 

Tech Area: P.O. Box 5800, MS-0154 

ti Building: Room: Operational Site: Albuquerque, NM 87185-0154 $95(.,t:.., 
Depth Date/Time Sample Container Preserv- Collectior Sample Parameter & Method Lab 

Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

" 099407 001 MWL-FB2 NA 4/20/16 10:35 DIW G 3x40 ml HCI G FB VOC-L TMMP (SW846-8260B) 069 

- 099408 001 MWL-BW2 496 4/20/16 10:35 GW G 3x40 ml HCI G SA VOC-L TMMP (SW846-8260B) 6/{) 

r 099408 002 MWL-BW2 496 4/20/16 10:36 GW p 500ml HN03 G SA 
IVlt:. IAL;;; (C>VVO'+O·bULU): 1_;0, <.A, NI, 

u o t I 
099408 003 MWL-BW2 496 4/20/16 10:37 GW p G SA 

_ ".. ... ... ;;;J-'t:.L;, ;;;HUK I u;;; I \Cl""/"\ 
()t b 1 L HN03 901) 

099408 004 MWL-BW2 496 4/20/16 10:39 GW p 1 L HN03 G SA GROSS-ALPHA/BETA (EPA 900) Ol~ 
099408 005 MWL-BW2 496 4/20/16 10:40 GW AG 250ml NONE G SA TRITIUM (EPA 906) Olt./ 
099408 006 MWL-BW2 496 4/20/16 10:41 GW G 2x40 ml NONE G SA RADON (SM7500 Rn B) {J 1t.:;--
099409 001 MWL-BW2 496 4/20/16 10:35 GW G 3x40 ml HCI G DU VOC-L TMMP (SW846-8260B) 6/t:. 
099409 002 MWL-BW2 496 4/20/16 10:36 GW p G DU 

1v1clAL;;; (;;;VVtl4b·bULU): 1_;0, t;r, Ni, 
(,?/7 500ml HN03 u 

MWL-BW2 4/20/16 10:37 GW 1 L 
-· -~··~.ll ;;;J-'t:.L;, ;:,nvK I u;;; I (t:.1-'A 

017 099409 003 496 p HN03 G DU 901) 

Last Chain: D Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: 0 Yes Date Entered: 
-

EDD 0Yes Receipt 

Background: l J Yes Entered by: ,_ -- --- Turnaround Time 07-Day* D 15-Day* G'. 30-Day 

Confirmatory: 0 Yes QCiriit~;:· Negotiated TAT D -
--

Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Disposal 0Return to Client 0 Disposal by Lab 
-

Team Return Samples By: 

Members ., - Comments: Report specific voes (MWL L TMMP List). Report short 
-

William Gibson L/,1'////. ~ ~ /LYuL-/J- 1')/j'){ SNU04141 /505-239-7367 /505-239-7367 list isotopes for gamma spectroscopy analysis. 

Robert Lynch ,.-,,,~, Ll1- SNU04141 /505-844-4013/505-250-7090 

Alfred-$<!ntillansis ~- :,-/_,,,,., ~ SNU04141/505-284-6870/505-228-0710 Lab Use 

Relinquished by /Y~ '-~ 8-g. lfl"I! Date '1 / 2.0 I 11, Time Ir O <f Relinquished by Org. Date Time 

Received by ,...-;J,6" /l ifr ~ Cm,tJ Org. 4 J 3} Date ~ / Z.t!l I h Time // t:?1 Received by Org. Date Time 

Relinquished by~ L r:./'_ 4"Au~ Org. if r "? I Date 1 '1/z,o) It, Time , ;?,/0 .(? Relinquished by Org. Date Time 

Received by ~ In) .o Jtt.J." Org. ·m;;;L 'lu/11-, Date 1., Tim!:! (:)x'Oc-) Received by Org. Date Time . Prior confirmation with SMO required for 7 and 15 day TAT 
( I 
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SMO 2012-ARCOC (4-2012} CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 

Page 2 of 2 

AR/COCI 616956 

Project Name: MWLGWM/SVM Project/Task Manager: Timmie Jackson Project/Task No.: 195122.10.11.08 

Tech Area: '. 

Building: Room: 
>.. ' 

Lab use. 

Depth Date/Time Sample Container Preserv- Collectior Sample Parameter & Method Lab 

Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

099409 004 MWL-BW2 496 4/20/16 10:39 GW p 1 L HN03 G DU GROSS-ALPHA/BETA (EPA 900} ()/CJ 
r 099409 005 MWL-BW2 496 4/20/16 10:40 GW AG 250ml NONE G DU TRITIUM (EPA 906} OZO 

' 099409 006 MWL-BW2 496 4/20/16 10:41 GW G 2x40 ml NONE G DU RADON (SM7500 Rn B} 02/ 
099410 001 MWL-TB2 NA 4/20/16 10:35 DIW G 3x40 ml HCI G TB VOC-L TMMP (SW846-82608) 02-2.;., 

'. · . 

. 

.. 

·. 

. 

•,. .• .. ' 
. 

Recipient Initial~ ?J> .· ·.· .. .: ' . . .. 
" . ··' '. • . 

' 
. 
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SMO 2012-ARCOC {4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. ;VI vi- SMO U~e I /_.t:7# AR/COC 616957 
Project Name: MWLGWM/SVM bate Sample? Shipped: ff I z J I I •I?· SMO Authorization:~ /l, lr '/' ~ D Waste Characterization 

Project/Task Manager: Timmie Jackson Carrier/Waybill No .. J 4 ?- b :J. /_;.., SMO Contact Phone: - . . V D RMA 
Project/Task Number: 195122.10.11.08 Lab Contact: Edie Kent/843-769~7385 Wendy Palencia/505-844-3132 D Released by COC No. 

Service Order: CF01-16 Lab Desti~ation: GEL .. Send Report to SMO: 0 4°Celsius 

Contract Np:: 1303873 ' Stephanie Montalio/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 

Tech Area: P.O. Box 5800, MS-0154 

3Cf5CdoL-J Building: Room: Operational Site: Albuquerque, NM 87185-0154 

Depth Date/Time Sample Container Preserv- Collectior Sample Parameter & Method Lab 
Sample No. Fraction Sample Location Detail (ft} Collected Matrix Type Volume ative Method Type Requested Sample ID 

099411 001 MWL-FB3 NA 4/21/16 09:49 DIW G 3x40 ml HCI G FB VOC-L TMMP {SW846-8260B) Q;,?=3 
, 099412 001 MWL-MW7 496 4/21/16 09:49 GW G 3x40 ml HCI G SA VOC-L TMMP (SW846-8260B) 05tt 

099412 002 MWL-MW7 496 4/21/16 10:02 GW p 500ml HN03 G SA 
Mt: I AL:S (:SVVO'+O•OULUJ: vO, vr, NI, ox u 
l:iAMMA ;:,1-'t:L,;, :SHVI"\ l Ll:S I (t:1-'A O~h 099412 003 MWL-MW7 496 4/21/16 10:03 GW p 1 L HN03 G SA 901) 

099412 004 MWL-MW7 496 4/21/16 10:04 GW p 1 L HN03 G SA GROSS-ALPHNBETA {EPA 900) na1-
I 099412 005 MWL-MW7 496 4/21/16 10:05 GW AG 250ml NONE G SA TRITIUM {EPA 906) Da<K 

099412 006 MWL-MW7 496 4/21/16 10:06 GW G 2x40 ml NONE G SA RADON {SM7500 Rn B) ~q 
099413 001 MWL-TB3 NA 4/21/16 09:49 DIW G 3x40 ml HCI G TB VOC-L TMMP {SW846-8260B) D?i) 

' 

Last Chain: D Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on 

Validation Req'd: 0 Yes Date Entered: EDD []Yes Receipt 

Background: I I Yes Entered by: · Turnaround Time I 17-Day* D 15-Day* [.:'.' 30-Day 

Confirmatory: D Yes QCinits.: 
' 

Negotiated TAT D 
Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Disposal 0Return to Client 0 Disposal by Lab 

Team Return Samples By: 

Members - A 7 - Comments: Report specific voes {MWL L TMMP List). Report short 

William Gibson "#lh / ,,// h,{}--./.. IJ,;l/y i'W'n. SNU04141 /505-239-7367 /505-239-7367 list isotopes for gamma spectroscopy analysis. 

Robert Lynch ~/',,11, /J 'I _,# 
:NU04141 /505-844-4013/505-250-7090 - ,c:,p-

Alfrj:;CJ Santillanes :&".'.:. ,.(/ j7L,$?<;,,- f"'/, ~.-,z;..t' v,,.UP4141/505-284-6870/505-228-071 o Lab U,se. 

Relinquished by,"$" #L. o- ~ ..... 'Ld,t'P_ - Org. 't I 'f I Date '-/ /:J.J //1, Time / OZO Relinquished by Org. Date Time 

Received by ~,,,ff:;. £i_ aMt"dOrg. I./ I 7 J Date '1 / Z.r 'J I I, Time / o :l ,0 Received by Org. Date Time 

Relinquished by __.::n ,,{ If'. ,?;( - --~A.6Drg. 41 "3 I Date 'f
1
/i.1 I I(;, Time II a 0 Relinquished by Org. Date Time 

Received by '--""" -' \ n A Uo.,......_ Org. (:,c( .. Date i.// ;).;>J/ I I.., Time O '3St> Received by Org. Date Time 

*Prior confirmatioh with SMO required'lor 7 and 15 day TAT 



 

 

 

 

AR/COC NUMBERS 616958, 616959 



 

 
 
 
 
 
 

Memorandum 
 
Date:      June 1, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  GC/MS Organic Data Review and Validation – SNL  

Site: MWL GWM  
AR/COC: 616958 and 616959 
SDG: 396016 
Laboratory: GEL 
Project/Task: 195122.10.11.08 
Analysis:  VOCs 

 
See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation.  Data are evaluated using SNL/NM SMO AOP 00-03 Rev 4.  
  
Summary 
 
Six samples were prepared and analyzed with accepted procedures using method EPA 8260B (VOCs).  All 
compounds were successfully analyzed.  Problems were identified with the data package that resulted in 
the qualification of data. 
 

1. The ICAL %RSD was >15% but ≤40% for bromoform. The associated result for sample 
396016009 was a detect and will be qualified J,I3. 

Data are acceptable and reported QC measures appear to be adequate.  The following sections discuss the 
data review and validation.   
 
Holding Times 
 
The samples were analyzed within the prescribed holding time and were properly preserved.   
 
Instrument Tune 
 
All instrument tune requirements were met. 
 
Calibration 
 
The initial calibration and continuing calibration data met QC acceptance criteria except as noted above in 
the Summary section and as follows. The ICAL %RSD was >15% but ≤40% for bromoform. The results for 
all associated samples except sample -009 were non-detect and since no other calibration infraction 
occurred will not be qualified. 



 

 
 
The ICV %D was >20% but ≤40% with negative bias for dichlorodifluoromethane. The associated sample 
results were non-detect and since no other calibration infraction occurred will not be qualified. 
 
The CCV %D was >20% with positive bias for 2-butanone. The associated sample results were non-detect 
and will not be qualified. 
 
Blanks 
 
No target analytes were detected in the blanks except as follows. Bromodichloromethane, chloroform and 
dibromochloromethane were detected at concentrations > the PQL in FB4, sample -001, associated with 
sample -002; and FB5, sample -009, associated with sample -010.  Bromoform was detected at a 
concentration < the PQL in FB5, sample -009, associated with sample -010. The associated sample results 
were non-detect and will not be qualified.  
 
Surrogates 
 
All surrogate recoveries met QC acceptance criteria.   
 
Internal Standards 
 
All internal standards met QC acceptance criteria. 
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
All MS/MSD acceptance criteria were met.  
 
Laboratory Control Sample (LCS) 
 
All LCS acceptance criteria were met. 
  
Detection Limits/Dilutions 
 
All detection limits were properly reported. The samples were not diluted. 
 
Tentatively Identified Compounds (TICs) 
 
TIC reports were not required. 
 
Other QC 
 
Mass spectra were verified during data validation and met QC acceptance criteria.  
 
Two TBs and two FBs were submitted, one for each ARCOC.  
 
No other specific issues that affect data quality were identified. 
 
Reviewed by:  Linda Thal  Level I    Date: 06/02/2016 
 



 

Memorandum 
 
Date:      June 1, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  Inorganic Data Review and Validation – SNL  

Site: MWL GWM  
AR/COC: 616958 and 616959 
SDG: 396016 

   Laboratory: GEL 
Project/Task: 195122.10.11.08 
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 4.   
 
Summary  
 
Two unfiltered samples were prepared and analyzed for Cd, Cr, Ni and U with approved procedures using method 
EPA 6020 (ICP-MS). Data were reported for all required analytes.  No problems were identified with the data 
package that resulted in the qualification of data. 

 
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 prepared and analyzed within the prescribed holding times and were properly 
preserved.  
 
ICP-MS Instrument Tune 
 
The ICP-MS tunes met QC acceptance criteria. 
 
Calibration 
 
All initial and continuing calibration criteria met QC acceptance criteria.  
 
Reporting Limit Verification 
 
All CRI recoveries associated with the samples met QC acceptance criteria.  
 
It should be noted that the CRI was analyzed at the PQL and not at 2X the PQL for all target analytes. 



 
Blanks 
 
No target analytes were detected in the blanks except as follows. U was detected at concentrations < the 
PQL in the ICB and bracketing CCBs. The associated sample results were detects > 5X the highest blank 
concentration and will not be qualified. 
 
ICP -MS Internal Standards 
 
The ICP-MS internal standards met QC acceptance criteria.  
 
Matrix Spike (MS) 
 
The MS met all QC acceptance criteria. 
 
Laboratory Replicate 
 
The replicate met all QC acceptance criteria.  
 
Laboratory Control Sample (LCS) 
 
The LCS met all QC acceptance criteria. 
 
Detection Limits/Dilutions 
 
All detection limits were properly reported. The samples were not diluted. 
  
ICP Interference Check Sample (ICS A and AB) 
 
Results of the ICS A and AB analyses were not evaluated because the sample concentrations of Ca, Mg, 
Al and Fe were < that in the ICS solution.   
 
ICP Serial Dilution 
 
The serial dilutions met all QC acceptance criteria. 
 
Other QC 
 
No other specific issues that affect data quality were identified. 
 
Reviewed by:  Linda Thal  Level I    Date: 06/02/2016 
 
 
 



 
 
 
 
 
 
 

Memorandum  
 
Date:      June 2, 2016 
 
To:     File 
 
From:     Mary Donivan 
   
Subject:  Radiochemical Data Review and Validation – SNL 

Site: MWL GWM 
AR/COC: 616958 and 616959 
SDG: 396016 
Laboratory: GEL 
Project/Task: 195122.10.11.08 
Analysis: RAD 

 
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 4.  
 
Summary 
 
Two samples were prepared and analyzed with approved procedures using methods EPA 901.1 (gamma 
spec – short list), EPA 900.0 (gross alpha/beta), SM 7500 Rn B (Radon-222), and EPA 906.0 (Tritium).  
Problems were identified with the data package that resulted in the qualification of data.   
 
Gamma spec and Tritium: 

1. All sample results which were either < the associated 2-sigma TPU or < the associated MDA will 
be qualified BD,FR3.  
 

Radon-222: 
1. Sample 396016007 was analyzed beyond the method specified holding time but <2X the holding 

time. The associated result was a detect and will be qualified J,H1. 
 

2. The result for sample 396016015 was > the MDA but ≤3X the MDA and will be qualified 
J,FR7. 
 

Holding Times and Preservation 
 
The samples were prepared and analyzed within the prescribed holding times.  
 
Quantification 
 
All quantification criteria were met except as noted above in the Summary section. 
 



Calibration 
 
The case narratives stated that the instruments used were properly calibrated. 
 
Blanks 
 
No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.  
 
Tracer/Carrier Recovery 
 
Tracer/carriers were not required.  
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
The MS/MSD met all QC acceptance criteria.  
 
It should be noted that the MS and/or MSD for gross alpha/beta and tritium were performed on SNL 
samples of similar matrix from another SDG. Data will not be qualified. 
 
Laboratory Replicate 
 
All replicate error ratio acceptance criteria were met.  
 
It should be noted that the replicate analyses for gross alpha/beta and tritium were performed on SNL 
samples of similar matrix from another SDG. Data will not be qualified. 
 
Laboratory Control Sample (LCS) 
 
All LCS recoveries met QC acceptance criteria.   
 
Detection Limits/Dilutions 
 
The samples were not diluted. All required detection limits were met. 
 
Other QC 
 
No other specific issues that affect data quality were identified. 
 
Reviewed by:  Linda Thal  Level I    Date: 06/02/2016 
 
 



Sample Findings Summary

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

AR/COC: 616958, 616959 Page 1 of 1

EPA 901.1

099415-003/MWL-MW9 Americium-241 (14596-10-2) BD, FR3

099415-003/MWL-MW9 Cesium-137 (10045-97-3) BD, FR3

099415-003/MWL-MW9 Cobalt-60 (10198-40-0) BD, FR3

099415-003/MWL-MW9 Potassium-40 (13966-00-2) BD, FR3

099418-003/MWL-MW8 Americium-241 (14596-10-2) BD, FR3

099418-003/MWL-MW8 Cesium-137 (10045-97-3) BD, FR3

099418-003/MWL-MW8 Cobalt-60 (10198-40-0) BD, FR3

099418-003/MWL-MW8 Potassium-40 (13966-00-2) BD, FR3

EPA 906.0 Modified

099415-005/MWL-MW9 Tritium (10028-17-8) BD, FR3

099418-005/MWL-MW8 Tritium (10028-17-8) BD, FR3

SM 7500 Rn B

099415-006/MWL-MW9 Radon-222 (14859-67-7) J, H1

099418-006/MWL-MW8 Radon-222 (14859-67-7) J, FR7

SW846 8260B DOE-AL

099417-001/MWL-FB5 Bromoform (75-25-2) J, I3

All other analyses met QC acceptance criteria; no further data should be qualified.
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  Revised 7/2015 

Sandia Data Validation Summary Worksheet 
 

ARCOC#: 616958 and 616959 Site/Project: MWL GWM Validation Date: 06/01/16 

SDG #: 396016 Laboratory: GEL Laboratories, Inc. Validator: Mary Donivan 

Matrix: Aqueous # of Samples: 16 CVR present: Yes 

ARCOC(s) present:  Yes Sample Container Integrity:  OK 

Analysis Type: 
  Organic                 Metals          Genchem   Rad 

 

Requested Analyses Not Reported 
Client Sample ID Lab Sample ID Analysis Comments 

None    

    

    

 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID  Analysis Pres. Collection 
Date 

Preparation 
Date Analysis Date Analysis 

<2X HT 
Analysis 
≥2X HT 

099415-006 396016007 SM 7500Rn B 
Radon-222  04/25/16 09:54 04/29/16 04/30/16 07:57 yes no 

         

         

         

         

         
 

Comments:  Collected: 04/25 and 26/2016 

Validated by:  
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  Revised 7/2015 

  Sandia Organic Worksheet (GC/MS VOC) 
 
ARCOC #:616958 and 616959 SDG: 396016 Matrix: Aqueous 

Laboratory Sample IDs: 396016001, -002, -008, -009, -010 and -016 

Method/Batch #s: 8260B/1564376 Tuning (pass/fail):pass TICs Required? (yes/no):no 
  

Analyte 
(outliers) 

Calibration 

MB 
5X 

(10X) 
MB 

LCS 
%R 

MS 
%R 

MSD 
%R 

MS/ 
MSD
RPD 

 
TB4 
-008 
TB5 

-016 
 

FB4 
-001 

 

FB5 
-009 

 
 Int. 

RF/ 
Slope 

 

RSD/
r2 

 

 
(ICV)/
CCV 
%D 

 

bromodichloromethane NA     NA      2.94 4.69  
chloroform NA NA  2.73 4.45  
dibromochloromethane NA     NA      2.01 3.27  
bromoform NA 17.3 NA  0.320J  
2-butanone NA   21.4  NA         
dichlorodifluoromethane NA   (-21.8)  NA         
              
               
               
               
               
               
              
  Surrogate Recovery Outliers   

Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R  Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R   
None          

          
IS Outliers   

 FBZ Chl-d5 1,4-DCB-d4        
Sample ID Area RT Area RT Area RT       

None             
             

 

Comments:  HTs OK. ICAL VOA9.I 04/22/16.  Mass spectra validated. MS/MSD performed on sample -010. 
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   Revised 7/2015 

Sandia Inorganic Metals Worksheet 
 

ARCOC #(s): 616958 and 616959 SDG #(s): 396016 Matrix: Aqueous 

Laboratory Sample IDs: 396016003 and -011 

Method/Batch #s: 3005A/6020 1563001/1563002       

ICPMS Mass Cal:    Pass   Fail   NA ICPMS Resolution:    Pass   Fail               NA   

Analyte 
(outliers) 

Calibration 
 MB 

mg/L 
 

5X   Blank 
 (5X MDL) 

mg/L 
LCS %R MS %R 

Lab Rep 
RPD 

Serial Dil. %D ICS AB %R 

ICS A  ±MDL 
ug/L 
(x50) 

 

CRI %R     
Int. 

mg/L 
R2 ICV CCV 

ICB 

ug/L 

CCB 

ug/L 

U NA    0.184 0.185  0.00093      NA      
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    

 

 

IS Outliers 60-125% IS Outliers 80-120% 

Sample ID %Recovery %Recovery %Recovery CCV/CCB ID %Recovery %Recovery %Recovery 

None    None    
 

 

Comments:  HTs OK; Matrix QC performed on sample -003.  
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  Revised 7/2015 

Sandia Radiochemistry Worksheet 
 

ARCOC #(s): 616958 and 616959 SDG #: 396016 Matrix: Aqueous 

Laboratory Sample IDs:396016 – see below 

Method/Batch#s: EPA 901.1 (gamma spec)/1563260 Samples -004 and -012 

Method/Batch#s: EPA 900.0/SW846 9310 (gross A/B)/1565842 Samples -005 and -013 

Method/Batch#s: SM 7500 Rn B (radon-222)/1563623 Samples -007 and -015 

Method/Batch#s: EPA 906.0 Modified (tritium)/1565646 Samples -006 and -014 
    

Analyte 
(outliers) 

Control 
Freq. 

Control 
Eval. 

Method 
Blank 

5X Blank
or 

5X MDC 

LCS 
%R 

MS 
%R 

MSD 
%R 

MS/ 
MSD 
RER 

Lab 
Rep. 
RER 

    

None              
              
              
              
              
              
              
              
              

  Tracer/Carrier Recovery Outliers 
Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier %R 

NA         
         

 

Comments:  HTs OK. Matrix QC for Gross A/B and tritium on samples from another SNL SDG 

Gross A/B - LCS and MS recounted due to high recovery, recounts reported. 

Gross A/B parent  and dup sample 150ml; MS/MSD 50ml; 3X dilution – data not qualified 

Rn-222 – sample -007 (also DUP and MS) analyzed >1X HT but <2X 
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. ,1/I jJ. SMOUsq I /~/ AR/COC 616958 
Project Name: ' 

.. ~~ SMO Authorizatiorv"_. ... () rll r( /.,.,L---- D Waste Characterization MWLGWM/SVM Date Samples §hipped: · · · .· · .. • .·•· 

ProjecUTask Manager: Timmie Jackson CarrierlVVaybiUNo, . ·· ·• · .. ·.~ .• · SMO Contact Phone: ?- - - 5,,'utt7 D RMA 
ProjecUTask Number: 195122.10.11.08 tab Contact Edie Kent/843- - 5 · ··. Wendy Palencia/505-844-3132 D Released by COC No. 

Service Order: CF01-16 tab Destination: GE( 
. ·. Send Report to SMO: 0 4°Celsius .. ·· 

Contract No._ 1303873 
.. 

Stephanie Montafio/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque, NM 87185-0154 $<?06)b 
Depth Date/Time Sample Container Preserv- Collection Sample Parameter & Method tab 

Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sample ID 

t 099414 001 MWL-FB4 NA 4/25/16 09:46 DIW G 3x40 ml HCI G FB VOC-L TMMP (SW846-8260B) CJ~)/ 
/ 099415 001 MWL-MW9 497 4/25/16 09:46 GW G 3x40 ml HCI G SA VOC-L TMMP (SW846-8260B) bd:J-
I 099415 002 MWL-MW9 497 4/25/16 09:47 GW p 500ml HN03 G SA 

:1v1c: I AL::i \vVVO'+O·OULU): 1.,0, 1,.;r, NI, cos u 
l 099415 003 MWL-MW9 497 4/25/16 09:48 GW p 1 L HN03 G SA 

-" .on vt'C:v, :SHUKI Ll::il (t::r'A 

901\ CXJ'/ 
099415 004 MWL-MW9 497 4/25/16 09:49 GW p 1 L HN03 G SA GROSS-ALPHNBETA (EPA 900) oD5 

,, 099415 005 MWL-MW9 497 4/25/16 09:50 GW AG 250ml NONE G SA TRITIUM (EPA 906) CJO~ 
099415 006 MWL-MW9 497 4/25/16 09:51 GW G 2x40 ml NONE G SA RADON (SM7500 Rn B) bo7·· 
099416 001 MWL-TB4 NA 4/25/16 09:46 DIW G 3x40 ml HCI G TB VOC-L TMMP (SW846-8260B) QC;.$? 

. 

Last Chain: D Yes Sample Tracking SMOUse Special Instructions/QC Requirements: Conditions on 

Validation Req'd: 0 Yes Date· Entered.: EDD G:]Yes Receipt 

Background: l J Yes Entered by: Turnaround Time I 17-Day* D 15-Day* L:-'. 30-Day 

Confirmatory: [] Yes QG i11its,: ·.·· Negotiated TAT D 
Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Disposal D Return to Client 0 Disposal by Lab 

Team Return Samples By: < 
Members ' - Comments: Report specific voes (MWL L TMMP List). Report short 

Wililam Gibsoo l'U/ .d h ~,. lif,,,1.1/ ~NU04141/505-239-7367/505-239-7367 Ust ;,otopes foe gamma spectcoscopy aoalysIB. 

,;ta6<dji"t •..•• Robert Lyoch ~ SNU04141/505-844-4013/S05-250-7090 
Alfre,w,Santillanes ;u,,,..;, NU04141 /505-284-6870/505-228-071 O 

Relinquished by, ~- :;"' = - Org. 1f I If Date 11 ltJF/1 t~ Time ; t')/ #/ Relinquished by Org. Date Time 

Received by ;~A. t;J, , A"! 1 -.:;/_,,u,Org. q J 3) Date 'f'f 7c- 11- Time / e?J Cf Received by Org. Date Time 

Relinquished by ~• 1:J.~ ,1i e? ~/ dfv'ur,Org. 11 I J / Date 1,.// zs- r; l, Time j / ,:;l. 0 Relinquished by Org. Date Time 

Received by /-{_ J'{ f/ Af/if"" ' Org. Date f!/--J..6' -/6 Time CJ1:!.'5 Received by Org. Date Time 

*Prior confirmation with SMO required for 7 and 15 day TAT 
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. AR/COC 616959 
Project Name: { MWLGWM/SVM Date Samples Shipped: SMO Authorization: D Waste Characterization 

Project/Task Manager: Timmie Jackson (;am~IW.i;,bn1'No .. SMO Contact Phone: D RMA 

Project/Task Number: 195122.10.11.08 
,, '''" ,, 

Wendy Palencia/505-844-3132 0 Released by COC No. Lali C<>11tact: . 
Service Order: CF01-16 Lab Destination:· Send Report to SMO: 0 4° Celsius 

Contract N~.: Stephanie Montaiio/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 

Tech Area: P.O. ox 5800, MS-0154 

Building: Room: Operational Site: Albuq erque, NM 87185-0154 
Depth Date/Time Sample Container Preserv- Collectio Sample Parameter & Method 

Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested 

099417 001 MWL-FB5 NA 4/26/16 09:48 DIW G 3x40 ml HCI G FB voe L TMMP (SW846-8260B) 

099418 001 MWL-MW8 497 4/26/16 09:48 GW G 3x40 ml HCI G SA 

099418 002 MWL-MW8 497 4/26/16 09:50 GW p 500ml HN03 G SA 

099418 003 MWL-MW8 497 4/26/16 09:51 GW p 1 L HN03 G SA 

099418 004 MWL-MW8 497 4/26/16 09:52 GW p 1 L HN03 G SA S-ALPHNBETA (EPA 900) 

099418 005 MWL-MW8 497 4/26/16 09:53 GW AG 250ml NONE G SA 

099418 006 MWL-MW8 497 4/26/16 09:54 GW G 2x40 ml NONE G SA RAD N (SM7500 Rn B) 

099419 001 MWL-TB5 NA 4/26/16 09:48 DIW G 3x40 ml HCI G TB voe L TMMP (SW846-8260B) 

1-L...:.a_s_t _C_h_a_in...:.: ___ -?";e,-Y_e_s'-----------1Sample Tracking SMO Use Special Instructions/QC Requirements: 
Validation Req'd: [2] Yes Date.Entered: EDD [2] Yes 

Sample Name Signature lnit. Company/Organization/Phone/Cell Sample Di:;posal D Return to Client 

Team Return Samples By: 

Members 1--------+:.,,....,--:r-,---,t-,,e,,-,,--.t-:,-+-,,....,,r-H+--------------1Comments: Report specific voes (MWL L TMMP List). 
list isotopes for gamma spectroscopy analysis. 

Report short 

Received by 
Relinquished by 

Received by 

SNU04141 /505-239-7367 /505-239-7367 
SNU04141 /505-844-4013/505-250-7090 

Received by 
Relinquished by 

Received by 

Org. Date Time 
Org. Date Time 
Org. Date Time 
Org. Date Time 



 

 

 

 

CONTRACT VERIFICATION REVIEW FORMS 

GROUNDWATER MONITORING 

APRIL 2016 

 

AR/COC Number  Sample Type 

616955  Environmental* 

616956  Environmental* 

616957  Environmental* 

616958  Environmental* 

616959  Environmental* 

 

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



Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL GWM Project/Task No. 195122_10.11.08

ARCOC No. 616955, 616956 & 616957 Analytical Lab GEL SDG No. 395664

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 616955, 616956 & 6169571 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided X

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc 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 (if applicable) reported

X

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 616955, 616956 & 616957



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

X

c) Matrix spike recovery data reported and met X

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

X

b) Matrix spike duplicate RPD data reported and met for all
organic samples

X

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X

SMO-2012-CVR (11-2013) SMO-05-03

3 of 7 ARCOC No. 616955, 616956 & 616957



b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

X Bromodichloromethane, chloroform and dibromochloromethane
detected in MWL DIW/QC, MWL-EB, MWL-FB2 and MWL-FB3.
Chromium detected in MWL-EB1.

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

3.7 Narrative addresses planchet flaming for gross alpha/beta X

3.8 Narrative included, correct, and complete X

3.9 Second column confirmation data provided for methods 8330
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

X

b) Initial calibration provided X

SMO-2012-CVR (11-2013) SMO-05-03
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c) Continuing calibration provided X

d) Internal standard performance data provided X

e) Instrument run logs provided X

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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b) Continuing calibration provided N/A

c) CRI provided N/A

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

X

b) Continuing calibration provided X

c) ICP interference check sample data provided X The ICSA contained nickel concentrations greater than two times the
MDL

d) ICP serial dilution provided X

e) Instrument run logs provided X

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

X

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

SMO-2012-CVR (11-2013) SMO-05-03
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5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

Line
No.

Item Yes No If no, explain

6.0 Problem Resolution

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Wendy Palencia Date: 05-23-2016 13:29:00

Closed by: Wendy Palencia Date: 05-23-2016 13:29:00

SMO-2012-CVR (11-2013) SMO-05-03
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Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL GWM Project/Task No. 195122_10.11.08

ARCOC No. 616858 & 616959 Analytical Lab GEL SDG No. 396016

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 616858 & 6169591 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided X

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc 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 (if applicable) reported

X

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X Sample 099415-006 analyzed past holding time for Radon-222

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03
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Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

X

c) Matrix spike recovery data reported and met X

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

X

b) Matrix spike duplicate RPD data reported and met for all
organic samples

X

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X

SMO-2012-CVR (11-2013) SMO-05-03
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b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

X Bromodichloromethane, chloroform and dibromochloromethane
detected in MWL-FB4. Bromodichloromethane, bromoform, chloroform
and dibromochloromethane detected in MWL-FB5.

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

3.7 Narrative addresses planchet flaming for gross alpha/beta X

3.8 Narrative included, correct, and complete X

3.9 Second column confirmation data provided for methods 8330
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

X

b) Initial calibration provided X

SMO-2012-CVR (11-2013) SMO-05-03
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c) Continuing calibration provided X

d) Internal standard performance data provided X

e) Instrument run logs provided X

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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b) Continuing calibration provided N/A

c) CRI provided N/A

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

X

b) Continuing calibration provided X

c) ICP interference check sample data provided X ICSA contained nickel concentrations greater than two times the MDL

d) ICP serial dilution provided X

e) Instrument run logs provided X

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

X

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

SMO-2012-CVR (11-2013) SMO-05-03
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5.3 Verification or reanalysis requested from lab N/A

Line
No.

Item Yes No If no, explain

6.0 Problem Resolution

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

Reviewed by: Wendy Palencia Date: 06-01-2016 11:21:00

Closed by: Wendy Palencia Date: 06-01-2016 11:21:00

SMO-2012-CVR (11-2013) SMO-05-03
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LTS GW-2012-006 (2-2015) PLA-05-09 

TAILGATE SAFETY MEETING FORM 

Dept: 4141 Well Location: f'Y\ VIL- mvl J 
Activities: Groundwater monitoring and Samplfng 

Date: IO I?,.~ f J ~ 
I · I 

/ 

Time: 6'6?!> 

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

Weathe~ 0onctitions: 
Temp: °F Wind Speed:~ MPH 

Chemicals Used: Preservatives in sample bottles 
Other: Be aware of possible UXO's 

Humidity: 51J % 

Safe1y Topics Presented 
0 Be aware of slips, trips, and falls. Keep worl 0 Be aware of environmental conditions 

area clean and use a stepping stool when (heat/ cold stress). Dress accordingly. Wear 
necessary. sunscreen if necessary. Stay hydrated. 

0 Wear safety boots. CZJBe aware of electrical hazards 

0 Use safe lifting practices. Wear leather !II Be aware of pressure hazards. 
gloves if necessary. 

0 Be aware of pinch points on pump cable reel !ZINo eating or drinking at sampling counter. 
and hydraulic tailgate lift. 

IZJBe aware of chemical hazards. 0 Be aware of biohazards (snakes, spiders, etc.) 

0 Wear nitrile or latex gloves when !II Wear communication device (cell phone, EOC 
sampling. pager). 

@Wear chemical safety goggles. [Z] A void spilling purge/ decon water. 

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

Printed Name 

Printed Name Signature 

IMPORTANT NOTICE: A printed copy of this document may not be the document cun-ently in effect. The official 
version is located on the Sandia Restric1ed Nen-vork (SRN), 4100 Controlled Documents 
home page. 



LTS GW-2012-006 (2-2015) PLA-05-09 

TAILGATE SAFETY MEETING FORM 

Dept: 4141 Well Location: M'A/L.- MH/et Date: l O - 1.1-f (, Time: O 8 J 3> 

Activities: Groundwater monitoring and 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: s-1 MPH 

Chemicals Used: Preservatives in sample bottles 
Other: Be aware of possible UXO's 

a e,y 
[ZJ Be aware of slips, trips, and falls. Keep worl 

area clean and use a stepping stool when 
necessary. 

0 Wear safety boots. 

IZIUse safe lifting practices. Wear leather 
gloves if necessary. 

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

0Be aware of chemical hazards. 

IZl Wear nitrile or latex gloves when 
sampling. 

[Z]Wear chemical safety goggles. 

Humidity: -1..L_ % 

opics p resente d 
0 Be aware of environmental conditions 

(heat/ cold stress). Dress accordingly. Wear 
sunscreen if necessary. Stay hydrated. 

m Be aware of electrical hazards 

12] Be aware of pressure hazards. 

[Z] No eating or drinking at sampling counter. 

!Zl Be aware of biohazards (snakes, spiders, etc.) 

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

[Z) Avoid spilling purge/ decon water. 

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

Attendees 

Printed Name s;g,ru~:W~4J.a 
Printed Name ~~ 

Jv-,€£.D ~~JJWE[S 
Printed Name 

Printed Name Signature 

Printed Name Signature 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SR ~. 4100 Controlled Documents 
home page. 



LTS GW-2012-006 (2-2015) PLA-05-09 

TAILGATE SAFETY MEETING FORM 

Dept: 4141 Well Location: __ M_W_L_-_M_w_e, ___ Date: io-i?.J-J6 Time: o 8 z.o 
Activities: Groundwater monitoring and Sampling 

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

Weather Conditions: 
Temp: --5.2.._ °F Wind Speed: _l_ MPH 

Chemicals Used: Preservatives in sample bottles 
Other; Be aware of possible UXO's 

Humidity : :f...5__ % 

Safe y Topics Presented 
0 Be aware of slips, trips, and falls . Keep worl 0 Be aware of environmental conditions 

area clean and use a stepping stool when (heat/ cold stress). Dress accordingly. Wear 
necessary. sunscreen if necessary . Stay hydrated. 

IZl Wear safety boots. IZJBe aware of electrical hazards 

lZl Use safe lifting practices. Wear leather [ZJ Be aware of pressure hazards. 
gloves if necessary. 

0 Be aware of pinch points on pump cable reel IZl No eating or drinking at sampling counter. 
and hydraulic tailgate lift. 

IZIBe aware of chemical hazards. [ZJ Be aware of biohazards (snakes, spiders, etc.) 

IZl Wear nitrile or latex gloves when IZ1 Wear communication device (cell phone, EOC 
sampling. pager). 

III Wear chemical safety goggles. 0 Avoid spilling purge/ decon water. 

Hospital/Clinic: Sandia Medical Clinic Phone: 844-0911/9 I I 

dt.:~ o~~bkt'es 

tu ,I lea.MA. 0 I h >-v,, 
Printed Name 

'""''i!~ u-T La, rich 
Printed Name 

Printed Name 

Attendees 

s~U~ 
fu . ' 

Signature 

Signat1JJe 

IMPORTANT NOTICE: A printed copy of this document may not be the document currenrly in effect. The official 
version is localed on the Sandia Restricted Network (SRN), 4100 Controlled Documents 
home page. 



LTS GW-201 2-001 (2-2015) FOP 05-01 

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION 

Project Name: MWL 

Well I.D.: MWL-MW 7 !Date: 10/26/16 

Method: Portable pump X Dedicated pump Pump depth: 496' 

PURGE MEASUREMENTS 

Deptb to Time 24 v€J} Temp SC ORP pH Turbidity DO DO 

Water (ft) hr 
(L al (OC) (µSiem) (mV) (NTU) (%) (mg/L) 

IC-\qo.~23 DR41 Start ~ 
1i..tq1,~ oqo~ 2 )l·~~ S?>3 . { d~~.(p 1,58 /. 38 13,? to.98 
Y'1\,~Y 0 4 IL{ 4 11, ~G, 5°dt.J .3 '9'5 ·'-i '1,51 'j3.3 -1. 0 \ (c, ,\ ~ 

I..\C!1·1? e;q~5"' 6 \'i ·'11 5"'3 ~ .'-\ \9J,q '1·51a o.ai. '?3.5" lo . G, 8 
Li~? .{l,l 0 'fj l 7 ~o.l~ ~35 .3 \ °'~. '-l 'l5?o C) .&8 ~-;.3 le. Ca~ 
~q~.Jl 6~.38 8 :)~ •OC\ 5'~'-k1 \qQ,\ 

,- o.cr l l-~e '1"1 .o lo. lo 'd 

'-\ '1 ~.1; D"l4s 9 \°t.qC, 533. '{ \ 43, ( -,.51, o.ct/ ,~ ,S" L,.s-ct 
t...\_q~ .~5 f) 9 ; 1 10 :l o.c(o 53~.s \ 9~. '3> 1.51, 6 ,~c.Z 1~.~ {p ,loO 
L\ q;i.2~ O°IS'? 11 ).o,t, -s S3t.t,3 \<\ ,, °' '1,5lo 6 ·'- ~ 1;),(p \, • t;l.. 

'-lC,~. ?1~ (Dot{ 12 "J.o. o Lt 5'3t{, ,:, \'\J ·O l· ~'1, l>- 6 3 l Q. cg, fo.Sl{ 
/006 ------ 5~ 70//t1.1 * ~ 

I d 

Comments: -1 .5 gals purged from tubing o 8 51 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The ojJ/cial version is located 
on the Sandia Restricted Network (SRN). 4100 Controlled Documents home page. 



LTS GW-2012-001 (2-201 S) FOP 05-01 

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION 

Project Name: M'Nl. 
Wel l l.D.: MWr...-Mwtf !Date: 10-21-l.'-

Method: Portable pump ')(. Dedicated pump Pump depth: «.I ~ 1 

PURGE MEASUREMENTS 

Depth to TiJne 24 Vol. Temp SC ORP pH Turbidity DO DO 

CL@) (OC) (µS iem) (mV) (NTU) (%) (mg/L) 
Water (ft) hr 

,., 'f'Z.. 2 g o83~ 
_____,,.. 

:li. 't J.t,.'7 
4 't '-/. t;t./ oOf oo ,... I ,3. $1"3 ~0'-1,q L'7/.o '7. t::. 0.11 Jr '~ 
41:/S',.S"J b'tl"3 "' 

~!) .t:;(~ s- ?tu.~ • f ~l.. I 'i,l/9 \. L.1\ IQ,c; /.l..'7 
;-l,Cf e; 'Cf~ j 1',I. 1ft, ' ~-53 -

6q.3l " 11. o? ~,z:>.~ t"], lj. "x I I ... I l. "+ c; 
t.)95 ,73 l)'f 1..f, l..f 1 <J'J.?t 570. ~ i:JB,5 f'J ,4 8 c,1. 3 l :14.1 :;J.. Qt"/ 

' 
yqS -~~ 100~ 8 >-a . .:)'? 511,.9 l~o.8 7. ,.,.~ o. er t ~s.~ , qq 

4q5'.'ft \ t) lq 'f :l~.31 ~?t'J,[) ,o.,,L.£ 7. '117 o. ~7- :a. Cf ,. 9.t:; 
l'q,5, ,qs Io.~ 1..1 JO .?3 ·74 .t:::.a , • '8 I L/.1. • '3 ?,'/? t>. fl8 ~t3- 0 \.~',! 

ti <g.~5 \ oS~ t { Xa'7 t::QI>. ' 1Yct.l '7, "'lJ /). 6 7 ;}_$, 9 \, 9 "-l 
) D C'Lf oi ~ i/)L 

. 
AJ~ ----' . 

Comments: 4 'l"''· p 1A.Y¥ 
I. 5 0 iu....C\. 

u, .... .tJ. • (,u ~~ MWl.- f8 Rik. LO'lO PIW • u., 

u 

IMPORTANT NOTJCE: A printed copy of this document may not be the document currently in effect. The official version is located 
on the Sandia Restricted Network (SRN) , 4100 Controlled Documents home page. 



LTS GW-2012-001 (2-2015) FOP 05-01 

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION 

Project Name: MWL 

Well LD. : MWL-MW a !Date: 1012a11B 

Method: Portable pump X Dedicated pump Pump depth: 497' 

PURGE MEASUREMENTS 

Depth to Time 24 Vol. Temp SC ORP pH Turbidity DO DO 

Water (ft) hr (L{@J (OC) (µSiem) (rnV) (NTU) (%) (mg/L) 

<-lq I. 8 z 085~ Start 
..... 
/ 

'11\3.15 O'JO} 2 l,.o'-1 '-' 81,!J '2..I S."1 1. S-'I o.s2. >2, \ S'. oz 
y 'f~. '-18 oi,z.3 4 ,g,>G, s oq t, ,i 'i }, ') 7 . .,~ 0 ,L/7 '{~. 0 4.ro 
'(4[$, 0 9 015~ 6 

'" .2} 
$'2-'1, s I St 8 ,, s-~ 0,bl tlJ ~ 4,0 C.../ 

'-( 't~. ~ i oi<.fs. 7 M ... 2<l.i s1..1. o 1 gg, C> 'l, ~J D. 'IJ> t.\ l. \ ~-13 
'( ~ s-. ')~ 0 1 ~'-{ 8 1-Q,~o '>f $"". '- I ~s-. e> 1.r-2 () ~ 5.:l '31, 7 ~. c.t'i 
'i15.1<,. '0 0 3 9 2 o . 86 ;-s-o , o I .it..~ "1, }/ () . 13 ~ ). '2. ~-1~ 

c.t15. 't I 1 o 11. 10 1,0,8$" 5>1. 1.. 1 ~o.o ,.~( 0. )'f ~'2. '1 z.. 8-' 
41,.0?, /o'L( 11 '10 . ., 1 ,; ~S"., f 11. D 1,5'\ c7,'if' ~o. ~ 2..,1 

101..1.. ~ 5 °"" ~p~ ... , 

Comments: -1.5 gals purged from tubing 0250 

Mwi.. ... k<1.w8 FR ~ EIJ,... l O 10 DlW to -U, -1', 
I/ 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located 
on the Sandia Restricled Network (SRN), 4100 Controlled Documents home page. 



L TS GW-201 2-002 (2-20 IS) FOP 05-02 

GROUNDWATER SAMP LE COLLECTION FIELD EQUIPMENT CHECK LOG Page 1 of2 

SNUNM Project Name: MWL 

Calibrations done by: R Lynch I Date: lo ":ls-!; r, 
Make & Model: EXO 1 

. I 

Sondc (SIN) with DO, Ee, pl-1 , ORP, and temperature probes: 14H101486 

Other (SIN): NA 

pH Calibrated lo (std): 7. 00 

Reference value: 

I. Time: 'D(d ;)? 
2. Time: lJ/3 
3. Time: 

4 . T ime: 

Standard lot no.: 

Expiration date: 

Reference Value: 1413 uS 

l . Time: /) (11 JJ 
2. Time: /~I? 
3. Time: 

4. Time: 

Reference Value: 220 mV 

l . Time: t)fo:) ~ 
2. Time: l ~ IS 
3. Time: 

4. Time: 

Calibration Value: 

I . Time: 0 & :J.- V 
2. Time: t 1 fl 
J. Time: 

4 . Time: 

IMPORTANT NOTICE: 

pH Cali bration/Check 

pH sloped to (std): 1 0. 00 

4.00 7.00 10.00 

Value Temp Value Temp Value Temp 

L-l1bl ?O·~ 7.CXJ -:i.o, L{ 16,() 1 ?0,4 
4,f> 'd ~o,( '""1 .oo -;tO . (o to.o~ :l(S. ~ 

6GH909 6GG018 6GF797 

AUG/18 JUL/18 JUN/18 

SC Calibration/Check 

Standard Lot No. : 6GH952 
Value Temp Expiration Date: AUG/17 

,t..1,?, 'b ~6,t./ 
1Y/'?J.~ ?-0 ,5 

ORP Calibration/Check 

Standard Lot No. 6GH792 
Value Temp Expiration Date: MAY/17 

'2\C, . 1 ?-o,y 
~:;;o,t ?,O ,0 

DO Calibration/Check 

8 1 % air saturation @ 5200 ft . Atmospheric Pressure in Hg 

81. ~ 1,.~ . g, 
<t3 ':L? '). LI I ~tj 

A printed copy of this document may not be the document currently in effect. The offic ial 
version is located on the Sandia Restricted Network (SRN), 4/ 00 Controlled Documents 
home page. 



LTS GW-2012-002 (2-2015) FOP 05-02 

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

SNL/NM ProjectName: MWL 

Calibration done by: R Lynch I Date: I f> f 'J. ~ /JC, 
TURBIDIMETER / 

/ 

Make & Model: 21 QQQ I Serial No. S 16040C049087 

Reference Value 10 20 100 800 

Standard Lot No. A6055 A6056 A6064 A6104 
l. Time 

01~~ \ 6, \ \<\,i \0 y 1-ioi, 
2. Time 

l t /_) IO, Y. ;lo, 3 ID~ ({, 0 L) 
3. Time 

4. Time 

Comments: 

IMPORTANT OT/CE: A printed copy of this documem may not be the document currently in effect. The official 
version is located on 1he Sandia Restricted Network (SRN), 4100 Controlled Documents 
homepage. 



LTS GW-2012-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Page 1 of2 

SNUNM Project Name: MWL 

Calibrations done by: R Lynch I Date; 16/'2 ~//(, 
Make & Model: EXO 1 

I • 

Sonde (SIN} with DO, Ee, pH, ORP, and temperature probes: 14H101486 

Olhcr (SIN): NA 

pH Calibration/Check 

pH Calibrated to (std): 7.00 pH sloped to (std}: 10.00 

Reference v lue: 4.00 7.00 10.00 

Value Temp Value Temp Value Temp 

1. Time: 0 ~ :;> { ~\0'"1 :2o, ~ 'l ,Ci\ '.)a . ~ \.0, oo ~c,. 'B 
2. Time: /l ~s- L..\,O( :lo.~ ,,o? ~o-~ \0.e>\ ~~-~ 
3. Time: 

4. Time: 

Standard lot no.: 6GH909 6GG018 6GF797 
Expiration date: AUG/18 JUU18 JUN/18 

SC Calibration/Check 

Reference Value: 1413 uS Standard Lot No.: 6GH952 
Value Temp Expiration Date: AUG/17 

I. Time: ()(;?-~ l L.l1 1·k~ ";)o, q, 
2. Time: \l';LI 14 \'s,.3 ~o-~ 
3. Time: 

4. Time: 

ORP Calibration/Check 

Reference Value: 220 mV Standard Lot No. 6GH792 
Value Temp Expiration Date: MAY/17 

I. Time: 0 Co ?-q ~?-o. l :;to. "6 
2. Time: I t '31 ?\~-1 ?,o, ~ 
3. Time: 

4. Time: 

DO Calibration/Check 

Calibration Value: 81 % air saturation @ 5200 fl . Atmospheric Pressure in Hg 

I.Time: OCorf ~L9 ?4,"11 
2. Time: l/ 33 45:;2. .. ? ',l~.'i$l 
3. Time: 

4 Time: 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is locared on the Sandia Restricted Network (SRN), 4100 Controlled Documents 
home page. 



LTS GW-2012-002 {2-2015) FOP 05-02 

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

SNL/NM Project Name: MWL 

Calibration done by: R Lynch I Date: { tJ / :J_ & /J /, 
TURBIDIMETER / 

Make & Model: 21 QQQ I Serial No. SIN 1604QC049087 

Reference Value 10 20 100 800 

Standard Lot No. A6055 A6056 A6064 A6104 
I. Time 

0~)1 lt> ,3 lC\ ·1 ) oY ~Ol 
2. Time -lo~S-- to. \ ~o,L} \6d ~O.'.;> 

3. Time 

4. Time 

Comments: 

IMPORTANT NOTICE: A printed copy of this document may not be rhe document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents 
home page. 



LTS GW-2012-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Page l of2 

SNUNM Project Name: MWL ... .,.,,fb. it" i,'1"' \'P 
'VYV -' I Date: Cal ibrations done by: R l:::yRSR /!,: b I b f qi,_ lo - -Z7-I ~ 

Make & Model : EXO 1 

Sonde (SIN) with DO, Ee, pH, ORP, and temperature probes: 14H101486 

Other (SIN): NA 

pH Calibrated to (std): ? . OO 

Reference value: 

I. Time: 11'1 ~'i 
2. Time: J'l, 0 OJ 
3. T ime: 

4. Time: 

Standard lot no.: 

Expiration date: 

Reference Val ue: 1413 uS 

I. Time: 01<.1(1 
2. Time: j'Z,II 
3. Time: 

4 . Time: 

Reference Value: 220 mV 

o7"1/ 
1. Time: ~ 
2 Time: t '2,01 

3, Time: 

4. Time: 

Cal ibration Value: 

I. Time: 0617 
1. Time: 11.&'I 
3. Time: 

4 . Time: 

IMPOR TA NT NOTICE: 

pH Calibration/Check 

pH sloped to (std) 10.00 

4.00 7.00 10.00 

Value Temp Value Temp Value Temp 

'i. o I io . 'i 1.0 0 z_c,. "( f/. '1 " °LCI. 'I 
y t C1l z,o.s- ,~o l 2().5'" "J. i 1 "2,.0,)° 

6GH909 6GG018 6GF797 

AUG/18 JUU18 JUN/18 

SC Calibration/Check 

Standard Lot No.: 6GH952 
Value Temp Expiration Date: AUG/17 

1 413 ia.~ 
l'-f I~ 21).) 

ORP Calibration/Check 

Standard Lot No. 6GH792 
Value Temp Expiration Date: MAY/17 

Z. t1.1 20.'f 
~,q.; io. 'S" 

DO Calibration/Check 

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

5-i.5 2C-f. 'l'f 
82,; '2.~ . 1'( 

A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents 
homepage. 



LTS GW-2012-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE C~kLECTION FIELD EQUIPMENT CHECK LOG ( continued) Page 2 of2 
//,,.J ,. ~1-, ,l \. 

SNL/NM Project Nam~ MWL-

Calibration done by: w Gibson J Date: lo - i 7- It, 

TURBID I METER 

Make & Model : HACH 21 OQQ I Serial No. SIN 16040C049268 

Reference Value 10 20 100 800 

· Standard Lot No. A6056 A6056 A6064 A6056 
I. Time 083i . / / ,q.1 17- 7 ,°Ito 
2. Time 

JI: 3 ( • J 0 ttf.fi, 'J §,1 7'f8 

3. Time 

4. Time 

Comments: 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN) , 4100 Controlled Documents 
homepage. 



LTS GW-2012-002 (2-2015) FOP 05-02 

GROUNDWATER SAMPLE COLLECTION FIELD EQUIPMENT CHECK LOG Pagel of2 

SNUNM Project Name: MWL 

Calibrations done by: R Lynch I Date: /0 -1.g ... lJ. 
Make & Model: EXO 1 

Sonde (SIN) with DO, Ee, pH, ORP, and temperature probes: 14H1 01486 

Other (SIN): NA 

pH Calibration/Check 

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 

1. Time: Ol 31 ~-11 z..o .t...j <.. . ~ 1 '2.- () . 4 '1 . '1 (., l O .<-j 
2. Time: l'l ) '-I ~ ·O) 1-0.s 1-D I 20 -~ q. 'i 7 2.0, ~ 
3. Time: 

4. Time: 

Standard Jot no.: 6GH909 6GG018 6GF797 

Expiration date: AUG/18 JUU18 JUN/18 

SC Calibration/Check 

Reference Value: 1413 uS Standard Lot No.: 6GH952 
Value Temp Expiration Date: AUG/17 

I. Time: 01 i I /'112-1 '2.-0. y 
2. Time: ,is1 l'i13 2,o.tcJ 
3. Time: 

4. Time: 

ORP Calibration/Check 

Reference Value: 220 mV Standard Lot No. 6GH792 
Value Temp Expiration Date: MAY/17 

l . Time: ol~S Z.t'f. 8 1,.0 . y 
2. Time: , 2 SI z..iez . cr 1,0. f, 

3. Time: 

4. Time: 

DO Calibration/Check 

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

1. Time: 0 ii~ S2-1 2<-i. g,; 
2. Time: £'2..'-1.l 81.- t, 1. <-\. 1:, 7~ 
3. Time: 

4. Time: 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official 
version is located on the Sandia Restricted Network (SRN), 4100 Controlled Documents 
home page. 



LTS GW-2012-002 (2-2015) FOP 05-02 

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

S L/NM Project Name: M WL 

Calibration done by: R Lynch I Date: I 0- 2.8- If; 

TURBfDIMETER ,,_ ,e 
Make & Model: 21 QOQ I Serial No. SIN 16040C049~ .<J l',14, ~,n. 1(:1--J. 

v· 

Reference Value 10 20 JOO 800 

Standard Lot No. A6055 A6056 A6064 A6104 
1. Time OB~O to 20 . l IO ( goz 

2. Time f 1.. 5 { . fl io.2. 1q., Yf'1 
3. Time 

4. Time 

Comments: 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in e.ffect. The official 
version is located on the Sandia Restricted Network (SRN) , 4100 Controlled Documents 
homepage. 



LTS GW-2012-003 (2-2015) 

Project Name: MWL-GWM 

Portable Pump and Tubing / Water Level Indicator 
Decontamination Log Form 

Monitoring Well ID# : N/A 

FOP 05-03 

,;, 

Date: .08/24/16 
1'1/101:J!/h 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID #: 1806-814 Water Level Indicator ID#: N/A 

Personnel Performing Decontamination: 

Alfred Santillanes /A~ 
Print Name: Initial: 

Robert Lynch iv 
Print Name: Initial: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: NIA 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: BLDG. 1090 UN#: 2031 

Lot Number: 10-14-16 Manufacturer: ACROS 

Lot Number: A0316863 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



LTS GW-2012-003 (2-2015) FOP 05-03 

Portable Pump and Tubing/ Water Level Indicator 
Decontamination Log Form 

ltJ 

Project Name: MWL-GWM ~"'L·sw-2 
Monitoring Well ID# : Date: -08/25/16 

1'"110/11/1"1 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID#: 1806-814 Water Level Indicator ID#: 210272 

Personnel Performing Decontamination: 

William Gibson !tJ Print Name: 

Robert Lynch ~ 
Print Name: Initial : 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 

Deonized Water Reagent Grade: 

Source: BLDG. 1090 UN#: 2031 

Lot Number: 10-14-16 Manufacturer: ACROS 

Lot Number: A0316863 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



LTS GW-2012-003 (2-2015) 

Project Name: MWL-GWM 

Portable Pump and Tubing / Water Level Indicator 
Decontamination Log Form 

Monitoring Well ID# : MWL-MW7 

FOP 05-03 

,A 
' 

Date: ..Q8126/16 
;1,01,,lf(,, 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID#: 1806-814 Water Level Indicator ID#: 280208 

Personnel Performing Decontamination: 

William Gibson ~µ Print Name: 

Robert Lynch ~al;-Print Name: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: BLDG. 1090 UN#: 2031 

Lot Number: 10-14-16 Manufacturer: ACROS 

Lot Number: A0316863 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



L TS GW-2012-003 (2-2015) FOP 05-03 

Portable Pump and Tubing/ Water Level Indicator 
Decontamination Log Form 

/[J 

Project Name: MWL-GWM Monitoring Well ID#: MWL-MW9 Date:}dS/27 /16 
'1f 10/11/1, 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID #: 1806-814 Water Level Indicator ID#: 280208 

Personnel Performing Decontamination: 

Gilbert Quintana 
.f.J~ 

Print Name: Initial: 

Alfred Santillanes ~~ 
Print Name: Initial: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: BLDG. 1090 UN#: 2031 

Lot Number: 10-14-16 Manufacturer: ACROS 

Lot Number: A0316863 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 



L TS GW-2012-003 (2-2015) FOP 05-03 

Portable Pump and Tubing/ Water Level Indicator 
Decontamination Log Form 

/0 

Project Name: MWL-GWM Monitoring Well ID# : MWL-MW8 Date: -00128/16 
-r7l 1oh;7/fl 

The following equipment was decontaminated at completion of sampling activities in accordance with FOP-05-03 

Pump and Tubing Bundle ID#: 1806-814 Water Level Indicator ID#: 280208 

Personnel Performing Decontamination: 

~ Robert Lynch 
Print Name : Initial: 

William Gibson ~J4 Print Name: 

Condition of Equipment 

Pump: Excellent Tubing Bundle: Excellent Water Level Indicator: Good 

List of Decontamination Materials 

HN03 
Deonized Water Reagent Grade: 

Source: BLDG. 1090 UN#: 2031 

LotNumber: 10-14-16 Manufacturer: ACROS 

Lot Number: A0316863 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located on the Sandia Restricted 
Network (SRN), 4100 Controlled Documents home page. 
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Sample Summary for October 2016 MWL Groundwater Monitoring

Well ID Sample ID
Sample 

Date ARCOC
Sample 
Number Sample Type

Associated Equipment 
Blank                                 

(ARCOC #/Sample #)

Associated Trip 
Blank (ARCOC # / 

Sample #)

Associated Field 
Blank (ARCOC # / 

Sample #) Comments

MWL-BW2 MWL-SA1 25-Oct-16 617416 100762 Environmental n/a 617416 / 100763 617416 / 100761
MWL-MW7 MWL-SA2 26-Oct-16 617418 100768 Environmental 617417 / 100765 617418 / 100770 617418 / 100767
MWL-MW7 MWL-SA3 26-Oct-16 617418 100769 Duplicate 617417 / 100765 617418 / 100770 617418 / 100767
MWL-MW8 MWL-SA4 28-Oct-16 617420 100775 Environmental n/a 617420 / 100776 617420 / 100774
MWL-MW9 MWL-SA5 27-Oct-16 617419 100772 Environmental n/a 617419 / 100773 617419 / 100771
MWL-EB1 MWL-SA6 25-Oct-16 617417 100765 Equipment Blank n/a 617417 / 100766 n/a Equipment blank sample prior to MWL-MW7.
MWL DIW/QC MWL-SA11 25-Oct-16 617417 100764 DIW QC n/a 617417 / 100764 n/a DIW - source water for EB1 (VOCs only)
MWL-FB1 MWL-SA7 25-Oct-16 617416 100761 Field Blank n/a 617416 / 100763 n/a at MWL-BW2
MWL-FB2 MWL-SA8 26-Oct-16 617418 100767 Field Blank n/a 617418 / 100770 n/a at MWL-MW7
MWL-FB3 MWL-SA10 27-Oct-16 617419 100771 Field Blank n/a 617419 / 100773 n/a at MWL-MW9
MWL-FB4 MWL-SA9 28-Oct-16 617420 100774 Field Blank n/a 617420 / 100776 n/a at MWL-MW8

GEL Analytical Data: Project Task # 195122.10.11.08, Service Order # CF01-17



 

 

 

 

DATA VALIDATION REPORTS FOR ENVIRONMENTAL SAMPLES 

GROUNDWATER MONITORING 

OCTOBER 2016 



 

 

 

 

AR/COC NUMBERS 617416, 617417, 617418 



Date: 

To: 

From: 

Subject: 

December 7, 20 16 

file 

Linda Thal 

Memorandum 

GC/MS Organic Data Review and Validation - SNL 
Site: MWL GWM 
ARCOC: 617416, 617417 and 6174 18 
SDG: 409076 
Laboratory: GEL 
Project/Task: 195122.10.11.08 
Analysis: VOCs 

A 
PO Box 21987 

Albuquerque, NM 87154 
l -888-678-544 7 

www.aqainc.nu1 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
val idation. Data are evaluated using SNL/N M SMO AOP 00-03 Rev 4. 

Summary 

Ten samples were prepared and analyzed with accepted procedures using method EPA 82608 (VOCs). All 
compounds were successfu lly analyzed. No problems were identified with the data package that resulted 
in the qualification of data. 

Data are acceptable and reported QC measures appear to be adequate. The following sections di scuss the 
data review and va lidation. 

Holding Times 

The samples were analyzed within the prescribed hold ing time and were properly preserved. 

Instrument Tune 

All instrument tune requirements were met. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. The 
CCV %Os were >20% but :S40% with negative bias for carbon disulfide. The associated sample results were 
non-detect and since no other calibration infractions occurred, will not be qualified. 

Blanks 



No 1arget analytcs were detected in any of the blank except as follows. Acetone was detected at < the PQL 
in FB 1, sample 409076001 , associated with ample -002 and F83, ample -0 l S, associated with samples 
-016 and -021. The associated sample results were non-detect and will not be qualified. 

Surrogates 

All surrogate recoveries met QC acceptance criteria. 

Internal Standards 

All internal standards me1 QC accertance criteria . 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All MS/MSD acceptance criteria were met. 

Laboratory Control Sample (LCS) 

All LCS acceptance criteria were met. 

Detection Limits/Dilutions 

All detection limits were prorerly repo11cd . The samples were not diluted. 

Tentativelv Identified Compounds (TICs) 

TIC reports were not required. 

Othe1·QC 

Mass spectra acccptabilit was verified during data validation and met QC acceptance criteria . 

Three TBs were submitted, one for each A RCOC. Three FBs were ubmitted, one for each AR OC. The 
FB on ARCOC 617417 was QC DI water and was not as ociatcd with any field samples. An EB was 
submitted on A RCOC 617417 and was as ocia!cd with the field samples on A RCOC 61 7418. A field 
duplicate pair was subm itted on ARCOC 617418. There are no "required" review criteria for field 
dup licate analyses comparabi lity; 110 data will be qualified as a result. 

No other specific issues that affect data qualrty were identified. 

Reviewed by: Mary Donivan Level: I Date: l 2/08/ 16 



Date: 

To: 

From: 

Subject: 

December 7, 20 16 

File 

Linda Thal 

Memorandum 

Inorgan ic Data Review and Validation - SNL 
Site: MWL GWM 
ARCOC: 617416, 617417 and 617418 
SDG: 409084 
Laboratory: GEL 
Project/fask: 195122. 1 O. I l.08 
Analys is: Metals 

A 
PO Box 21987 

Albuquerque, NM 87154 
1-888-678-544 7 

www.aqa 1nc..nol 

See the attached Data Validation Worksheets for supporting documentation on the data rev iew and validation. This 
validation was performed accordi ng to SNL/NM ER Project AOP 00-03 Rev 4. 

Summary 

Four samples were prepared and analyzed with approved procedures using method EP/\ 6020 (ICP-MS). Data were 
reported for all required analyles. No problems were identi fied with the data package that resulted in the 
qualification of data. 

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

Holding Times and Preservation 

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

ICP-MS Instrument Tune 

The ICP-MS tune met QC acceptance criteria. 

Calibration 

All in itial and continuing calibration criteria met QC acceptance criteria. 

Repo1·ting Limit Verification 

/\ II CRI recoveries associated with the samples met QC acceptance criteria. 

It should be noted that the CRI was analyzed at the PQL and not at 2X the PQL for all target analytes. 



Blanks 

No target analytes were detected in an of the blanks. 

lCP -MS Internal Standards 

The JCP-MS internal standards met QC acceptance criteria. 

Matrix Spike (MS) 

The MS met all QC acceptance criteria. 

Laboratory Replicate 

The replicate met all QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met all QC acceptance criteria. 

Detection Limit /Dilutions 

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

ICP Interference Check Sample (JCS A and AB) 

Results of the ICS A and AB analyses were not evaluated because the sample concentrat ions of Ca, Mg, 
Al a11d Fe were < those in the ICS so lution. 

JCP Serial Dilution 

The serial dilu tion met all QC acceptance criteria. 

OrherOC 

An ~13 wa submitted on ARCOC 617417 and was associatecl wi1h the field samples on ARCOC 6174 18. 
A fie ld duplicate pair was submitted on ARCOC 617418. There are no· required" review criteria for field 
duplicate analyses comparability: no· data will be qualified as a result. 

No ther speci fic is ues that affect data qualily were identified. 

Reviewed by: Mary Donivan Level: I Date: 12/08/ 16 



PO Box 21987 
Albuquerque, NM 87154 

1-888-678-544 7 

Date: 

To: 

From: 

Subject: 

Memorandum 

December 7, 2016 

File 

Linda Thal 

Radiochemica l Data Review and Validation - SNL 
Site: MWL GWM 
ARCOC: 617416, 617417 and 617418 
SDG: 409076 
Laboratory: GEL 
Projectffask: 195122.10. 1 1.08 
Analysis: RAO 

www.aqainc.ne1 

See the attached Data Validation Worksheets for supporting documentation on the data review and va lidation. This 
validation was performed according to SNL/NM ER Project AOP 00-03 Rev 4. 

Summary 

Four samples were prepared and analyzed with approved procedures usi ng methods EPA 901 .1 (gamma 
spec - short list), EPA 900.0 (gross alpha/beta). SM 7500 Rn B (Radon-222) and EPA 906.0 modified 
(tritium). Problems were identified with the data package that resulted in the qualification of data. 

All analyses: 
I. The sample results which were either < the associated 2-s igma TPU or < the associated M DA 

will be qualified BD,FR3. 

Gross Alpha/Beta: 
I. The sample results which were > the MDA but ~3X the MDA wi ll be qualified J,FR7. 

Gamma Spec: 
I. The K-40 resu lt for samples 409076003 and -0 IO were rejected by the laboratory due to the peak 

not meeting identification criteria and wi ll be qualified R,Z2. 

Holding Times and Preservation 

The sam ples were prepared and ana lyzed within the prescribed holding times. 

Quantification 

All quantification criteria were met except as noted above in the Summary section. 



Calibration 

The ca e narral i es stated that the instruments used were properly cal ibratcd. 

Blanks 

No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU. 

Tracer/Carrier Recoven1 

Tracer/carriers were not required. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS and/or MSD met all Q accep1a11ce criter,ia. 

LaboraiOQ' Replicate 

All replicate ertor ratio acceptance criteria were met. 

Laboratory Control Sample {LCS) 

All LCS recoverie. met QC acceptance criteria. 

Detection Limits/Dilutions 

The samples were not diluted . All required detection limits were met. 

Other QC 

An EB wa submitted on /\RCOC 617417 and was a sociated with the field samples on ARCOC 617418. 
A field duplicate pair was submitted on ARCOC 6174 I 8. There are no "required'' review criteria for field 
dup.licate analyses comparability; no data will be qualified as a result. 

No other specific issues that affect data qual ·ity were identified. 

Reviewed by: Mary Donivan Levd: I Date: 12/08/ l 6 



Sample Findings Summary 

AR/COC: 617416, 617417, 617418 Page 1 of 2 

Analytical Method Sample 10 Analyte Name (CAS#) Qualifier, RC 

EPA 900.0/SW846 9310 

100762-004/MWL-SAl ALPHA (12587-46-1) J, FR7 

100765-004/MWL-SA6 ALPHA (12587-46-1) BO, FR3 

100765-004/M WL-SA6 BETA (12587-47-2) BO, FR3 

100769-004/MWL-SA3 ALPHA (12587-46-1) J, FR7 

EPA 901.1 

100762-003/MWL-SJ);l Americium-241 (14596-10-2) BO, FR3 

100762-003/MWL-SAl Cesium-137 (10045-97-3) BO,FR3 

100762-003/MW L-SAl Cobalt-60 (10198-40-0) BO,FR3 

100762-003/MW L-SAl Potassium-40 (13966-00-2) R,22 

100765-003/MWL-SA6 Americium-241 (14596-10-2) BO, FR3 

100765-003/MWL-SA6 Cesium-137 (10045-97-3) BO, FR3 

1007 65-003/MWL-SA6 Cobalt-GO (10198-40-0) BO, FR3 

100765-003/MW L-SA6 Potassium-40 (13966-00-2) R,22 

100768-003/MWL-SA2 Americium-241 (14596-10-2) BO, FR3 

100768-003/MWL-SA2 Cesium-137 (10045-97-3) BO, FR3 

100768-003/MW L-SA2 Cobalt-GO (10198-40-0) BD,FR3 

100768-003/MWL-SA2 Potassium-40 (13966-00-2) BO, FR3 

100769-003/MWL-SA3 Americium-241 (14596-10-2) BO, FR3 

100769-003/MWL-SA3 Cesium-137 (10045-97-3) BO, FR3 

100769-003/MWL-SA3 Cobalt-60 (10198-40-0) BO,FR3 

100769-003/MWL-SA3 Potassium-40 (13966-00-2) BO, FR3 

EPA 906.0 Modified 

100762-005/MWL-SAl Tritium (10028-17-8) BO, FR3 

100765-005/MWL-SAG Tritium (10028-17-8) BO,FR3 

100768-005/MWL-SA2 Tritium (10028-17-8) BO, FR3 



AR/COC: 617416, 617417, 617418 

Analytical Method 

SM 7500 Rn B 

Sample ID 

100769-005/MWL-SA3 

1007 6 5-006/M WL-SA6 

Analyte Name (CAS#) 

Tritium (10028-17-8) 

Radon-222 (14859-67-7) 

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

Page 2 of 2 

Qualifier, RC 

BD,FR3 

BD, FR3 



Pagi.- I of I 

Sandia Data Validation Summary Worksheet 

ARCOC#(s): 617416, 617417 and 617418 Site/Project: MWL GWM Validation Date: 12/07/20 16 

SDG: 409076 and 409084 Laboratory: GEL Laboratories, LLC Validator: Linda Thal 

Matrix: Aqueous # of Samples: 30 J CVR present: Yes 

ARCOC(s) present Yes Sample Container Integrity: OK 

Analysis Type: 

[8:1 Organic [8:1 Metals D Genchem [gl Rad 

Requested Analyses Not Reported 

Client Sample TD Lab Sample ID Analysis Comments 

None 

. 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID Analysis Pres. 
ColJection Preparation Analysis Analysis Analysis 

Date Date Date <2X HT ~XHT 
None 

Comments: Collected: I 0/25 and I 0/26/20 16 

ARCOC 6 17417 has an EB associated with samples on ARCOC 6 174 I 8 

Validated by: 

Revised 7/20 15 



Sandia Organic Worksheet (GC/MS VOC) 

ARCOC #(s):617416, 617417 and 617418 I SDG: 409076 

Laboratory Sample IDs: 40907600 I, -002, -007, -008. -009, -014, -015 , -016, -021, -026 

Method/Batch #s:8260B/1613347 J Tuning (pass/fail :pass 

Calibration 

(ICV)/CCV 5X Analyte RF/ RSD/ %D 
r2 MB (lOX) 

(outliers) Int. Slope MB 

Acetone NA ./ ./ ./ ./ NA 

Carbon disulfide NA ,/ ./ -25 1/-232 ./ NA 

Surrogate Recovery Outliers 

Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB%R Sample ID 

None 

IS Outliers 

FBZ Chl-dS l,4-DCB-d4 

Sample ID Area RT Area RT Area RT 

None 

Comments: HTs OK. MS/MSD-016. !CAL VOA4.I 10/31 /2016. All average RF 

Mass spectra OK 
140907600 1. -002. -007. -008. -009. -014 ~-015. -016. -021.-026 

LCS MS MSD 
%R %R %R 

./ ./ ./ 

,/ ./ ,/ 

l,2-DCA-d4 %R 

Page I of I 

I Matrix: Aqueous 

I TICs Required? (yes/no):no 

TBI 

MS/ 
FB1• --007 FB2 

EBI -001 TB2 -008 
MSD FB3b 
RPO 

-009 --014 DIW 
-015 TB3 QC 

-026 

./ ./ I .85J" ./ ./ 
l.79t 

./ ,/ ,/ ,/ ,/ 

Toluene-d8 %R BFB%R 

Re ised 712015 



Sandia Inorganic Metals Worksheet 

ARCOC #(s): 617416, 617417 and 617418 I SDG #(s): 409084 

Laboratory Sample IDs; 4090840001 though -004 (Cd, Cr, Ni U) 

Method/Batch #s: 3005A/6020/ 1612098/1612099 

ICPMS Mass Cal : [8J Pass O Fail DNA ICPMS Resolution: [8J Pass D Fail 

Calibration 

MB 
Analyte 

mg/L 
(outliers) Int. ICB CCB 

R2 ICV CCV 
mg/L ug/L ug/L 

None 

IS Outliers 60- 125% 

Sample ID %Recovery %Recovery 

None 

Commc-nts: I !Ts OK. M . D P. SD performed n ~ample -00 I 
Ca_ Mg. Fe. Al < IC A 

sx 
Blank Seria l 

(5X 
LCS MS D p 

Di t. 
% R %R 

MDL) RPD %D 

mg/L 

%Recovery CCV/CCB ID 

None 

I Matrix: Aqueous 

DNA 

ICSA 

ICS ±MDL £Bl 

AB ug/L 
CRI -002 
%R 

%R (x50) 

IS Outliers 80-120% 

%Recovery %Recovery 

Page 1 of I 

'%Recovery 

Revised 7/20 15 



Sandia Radiochemistry Worksheet 

ARCOC #(s): 617416. 617417 and 617418 l soG :409076 

Laboratory Sample lDs:409076 - see below 

Method/ Batch s: EPA 901 .1 (gammaspec)/ 1611056 Samples -003. -010, -017 -022 

Method/ Batch#s: EPA 900.0/SW846 9310 (gross A/B)/ 1616109 Samples -004, -011, -0 18 , -023 

Method/Batch#s: SM 7500 Rn B (Rn-222)/1610991 Samples -006, -013 , -020, -025 

Method/Batch#s: EPA 906.0 Modified (trit ium)/ 1615891 Samples -005, -012. -019, -024 

Analyte Control Control Method 
SX Blank 

LCS MS MSD 
Freq. Eval, Blank or 

%R %R %R (outliers) SXMDC 

one 

Tracer/Carrier Recovery Outliers 

Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier 0/oR 
NA 

Comments: HTs OK for samples: 1203657250 (MS-Rn-222) was analyzed out of the method specified hold time. 

Matrix QC on this SDG. 

GS: K-40 rejected in samples -003 and -0 IO due to peak not meeting identification criteria. 

Gross A/B: Parent and dup sample I 00ml ; MS/MSD 25rn !· 4X dilution - no data qualified. 

Page 1 of 1 

I Matrix; Aqueous 

MS/ Lab 
MSD Rep. EBI 
RER RER 

Sample ID Tracer/Carrier %R 

Revised 712015 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. .rdt SMO l,Jse I 1£? # AR/COC 617416 
Project Name:' MWLGWM/SVM Date Saniples Shippe<!: JO t'd-c<; ITI SMO Authorizatjerl: ~ {(' 7A_,---- D Waste Charaetemallon 

ProjecVTask Manager. Timmie Jackson Carrieiiwayt,lll No. _:}.. 11!.~~t.1, ~-- . _, SMO Contact Phone: -;·r.w D RMA 

ProjecVTask Number: 195122.10.11 .08 rt.a~ ~ritact;; - Edie 't<el'.1~769-73~5.. . Wendy Palencia/505-844-3132 - ·-- D Released by COC No. --· 
Service Order: CF01-17 Lab Oestinalfon: ' GEL ~ " . . 

Send Report to SMO: 0 4° Celsius 
ContradNc5.'. 

.. 
1303873 -,-;; •l Stephanie Montaiio/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), -~ 

Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque, NM 8718S.0154 

Depth Date/Time Sample Container Preserv- Collectlor Sample Parameter & Method Lab··· 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume alive Method Type Requested Sample:ID 

100761 001 MWL-SA7 NA 10/25/16 10:57 DIW G 3x40 ml HCI G FB VOC-L TMMP (SW846-8260B) i'-IOCIG'l<t> 
~1 . .. 

100762 001 MWL-SA1 496 10/25/16 10:57 GW G 3x40 ml HCI G SA VOC-L TMMP (SWB46-8260B) -~ -
IMC I ALS, I AL\'-· ·~ " t'+IV} : Lf(jq~ 

100762 002 MWL-SA1 496 10/25/16 10:59 GW p 500ml HN03 G SA Cd Cr Ni U - 00\ -ll"- , , 
100762 003 MWL-SA1 496 10/25/16 11:00 GW- p 1 L G SA -· .:>l"C.\.,, .:.nu~ I LI~ I (tt-'A Yd'f.<!/Jo-

HN03 901\ 0~ .· 

100762 004 MWL-SA1 496 10/25/16 11:03 GW p 1 L HN03 G SA GROSS-ALPHA/BETA (EPA 900) ·~.{ 

TRITIUM (EPA 906) 
>.; 

100762 005 MWL-SA1 496 10/25/16 11:05 GW AG 250ml NONE G SA .i'\i,,;;i:::; ' 
t 

. .. 

100762 006 MWL-SA1 496 10/25/16 11:06 GW G 2x40 ml NONE G SA RADON (SM7500 Rn B) 00co 'J' 
VOC-L TMMP (SW846-8260B) 

, .,,, 
"" 100763 001 MWL-TB1 NA 10/25/16 10:57 DIW G 3x40 ml HCI G TB :·00'.:l "' 

. 

Last Chain: D Yes Sa_mple _Tracking SMOUse Special Instructions/QC Requirements: Conditfons on: 

Validation Req'd: @ Yes Date. En~red: ' ' .. - EDD 0 Yes R~ipt-· 
Background: D Yes l;ntered l:!y: ' 

.. ' Turnaround Time D 7-Day• 0 15-Day• 0 30-Day ., . 
Confirmatory: Yes QGinits'.: 

.. ~- .... 
D . Negotiated TAT D 

Sample Name ~ 
. Signatu~. . 

lnit._ Company/Organization/Phone/Cell Sample Disposal D Retum to Client lil Disposal by Lab ; ··J:~f; 
Team William Gibson /-!~-dA_;, /M t,,(,,,r/j 'A}l)-")S SNU04141 /505-284-3307 /505-239-7367 Return Samples By: 

-,;;). ·- . ,: . ; 
,.J . -_ - • 

Robert Lynch ~,.,t/l;f., ~ tu,..: SNU04141 /505-844-4013/505-250-7090 Comments: Report specfic list of VOCs (L TMMP list provided by ·7 .-)~i.'f !i irl-.i.::--Members ,. . - - -~ 
Alfred Santillanes /.r,,/ A,,-__ ~ 6' A?. - - · U04141/505-284-6870/505-228-0710 SNUNM SMO). If MeCI, acetone, toluene, or MEK detected> MDL, . _· \~:;1~'f~'S{~~~l 
Gilbert Quintana IA -.-r.. - -- -· ~ . ,~ SNU04141 /505-844-2507 /505-228-2606 then request reanalysis. (•· J:s ~ :-

/ ~ 

I 11 I 'C .Lab:Use: '; ;·. 
Relinquished by /-L ~ _P',· - '- "Z":7"' b' - Org. /./l (.{ Date / 0 Z} I /(,,Time 1 d,f 0 Relinquished by Org. Date Time 

Received by ~ .A :/t?, /; ,-. _..,,, ,_ Org. /,( J? Date :o -t51 /1,:;, Time I I lf 0 Received by Org. Date Time 

Relinquished by \J --...... Org. 4 t > \ Date (0 l"'i /lu Time l :l ', lO Relinquished by Org. Date Time 

Received by -:2..n.r. u ( /_ ~ Org. Date /,; ,..,,_ /Ji., Time -::{-:~..;- Received by Org. Date Time 

·Prior confirm l(on with SMO re uired for 7 and 15 day TAT q 
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

~NAL YSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab;J?r' Page 1 of 1 

Batch No. SMC Use AR/COC 617417 
Project Name: MWLGWM/SVM Oate'Samples,Slilpped: If\ .J. t·--4. t · . -~, SMO Authorization: ,~:-"': / ~J~./1. <;,..l<o D Waste CharacterlzaUon 

ProjectfTask Manager: nmmie Jackson CamerlW~JLNo. -. d-$~:U-"9 - - SMO Contact Phone: RMA . 
. D -

Project/Task Number: 195122.10.11 .08 Lab eontact: . - Edie:-Kei'1t/843£759-'7a8~i->° - Wendy Palencia/505-844-3132 O ·· Released by COC No. - -- . ·-
Service Order: CF01-17 lab Destination.: G_EL . ~ 

Send Report to SMO: 0 4° Celsius 
, 

Contract No.: · 1303873 
~ 

Stephanie Montaiio/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), 0 -·-
Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque, NM 87185-0154 

Depth Date/Time Sample Container Preserv- Collectlo!i Sample Parameter & Method Lab. 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume ative Method Type Requested Sampttitb 

100764 001 MWL-SA11 NA 10/25/16 13:50 DIW G 3x40 ml HCI G FB VOC-L TMMP (SW846-82608) -~OJ~, 
100765 001 MWL-SA6 NA 10/25/16 13:50 DIW G 3x40 ml HCI G EB VOC-L TMMP (SW846-82608) ~,c-·.' . *'' l'rii ... • • C 

IVIC: I AL~. I AL \;;,V. . IOU("lf v1: 
~ ' 

I ' 

100765 002 MWL-SA6 NA 10/25/16 13:52 DIW p 500ml HN03 G EB Cd Cr Ni U 
. 

. 

100765 003 MWL-SA6 NA 10/25/16 13:53 DIW p 1L HN03 G EB 9011 
;;,rc:v, ;:iMUK I Ll;:i I (tt-'A 

~ i:.:~ 
t.. ~f ~ 

100765 004 MWL-SA6 NA 10/25/16 13:55 DIW p 1L HN03 G EB GROSS-ALPHNBETA (EPA 900) ~- ~ 
100765 005 MWL-SA6 NA 10/25/16 . 13:57 DIW AG 250ml NONE G EB TRITIUM (EPA 906) ~~- i 

.. 

100765 006 MWL-SA6 NA 10/25/16 13:58 DIW G 2x40 ml NONE G EB RADON (SM7500 Rn B) -rH,=,· . - , 

100766 001 MWL-TB2 NA 10/25/16 13:59 DIW G 3x40ml HCI G TB VOC-L TMMP (SW846-8260B) ;~a 
-~ . ' 

.. -
. _:.~~ 

·.- -· 
Last Chain: D Yes Sample Tracking SMOU~e Special Instructions/QC Requirements: e ·onditions on 

. 

Validation Req'd: @ Yes Date Entered: EDD 13 Yes ,._,. Receipt 
.. 

'•" ' Background: 0 Yes Entered by: Turnaround Time D 7-Day• D 15-Day• 0 30-Day . 
' ·-

Confirmatory: 0 Yes QCinlts.: 
. 

Negotiated TAT D 
, " 

Sample Name Signilure lnit. _ Company/Organization/Phone/Cell Sample Disposal D Return to Client @ Disposal by Lab ILJ!r··i Team William Gibson //,(/Jh.1 th ~'-//- ~)-.J' SNU04141/505-284-3307 /505-239-7367 Return Samples By: 

Members Robert Lynch ~ LT--.J.j_~f - 1!:£.-v SNU04141 /505-844--4013/505-250-7090 Comments: Report specific list of voes (L TMMP list provided by - -.-- ~ 

H~~--- a,..,. ~,.U04141/505-284-6870/505-228-0710 SNUNM SMO). If MeCI, acetone. toluene, or MEK detected > MOL, l~~i-g;~· - -~ Alfred Santillanes :r- • .;~ ...... I 

,,,,_ ~~ --:,--,_d T - .,/;'.a{ SNU04141 /505-844-2507 /505-228-2606 then request reanalysis. .... . -! ~- --~ ;._;, __ 
Gilbert Quintana ..;.- f~, ···1::, 

/1 _ ' 
•y 

" . Wiitf Use(JC: -
Relinquished by n,uL .r.7 -r~.-r.~ Org.#J~/ Date /(')M~//L Time }J/t25 rRelinquished by Org. Date Time 
Received by T,:., - Org. l.JJ 2, } Date (J ,/ ,,tt-, 7 /t. Time t 4..J., Received by Org. Date nme 
Relinquished by 1?::::- Org. '-{/~) Date r,/ )ti 1 I.. Time 6 ~ -1.l f' Relinquished by Org. Date nme 
Receivedby -:::2!'..~ Org. 

. 
Date ,i..1-z~//IP Time ·:-r~3cJ Received by Org. Date nme 

·Prior confi~n with SMO required for 7 and 15 day TAT 
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab , / Page 1 of2 

Batch Nor,,,r /V /.4 SMO UJe / AR/COC 
Project Name: I MWLGWM / SVM Date-5amp~shiRJ)ed: '} Q "--/- r:l. b'·· I' .I&, :; SMOAuthorization: If~- ... ,·, !: '- ~-, D Waste Characterization 

RMA Project/Task Manager: Timmie Jackson carrieftW~II No, .• :·· ,._. 3 : -~ ,. ~ -- · q _ ,f 5? ~ SMO Contact Phone: 1 pfl(.l/ o 

Project!T ask Number: 195122. 10.1 1 :oa + - tab Contact .. Eare· K8Ml843.:7~738S- . ·· Wendy Palencia/505 .. 844 .. 3132 ·- --·- a Released by COC No. --·­
@ Service Order: _C_F_o_1-_1_s _____ --1~b.Destinauon: . GEL': . .. ., Send Report to SMO: 

Stephanie Montallo/505.284.2553 1--------- ---------+C_o_ntra__;_ct.;...N'-o.;...;: ___ 1_3_0_3S __ 7.;...3 _______ ....._ __ __;_.;.:;_...:...._.:.._.:...:..:.;,...:...._;;__:;_~;;_;_~.:.._---18ill to: Sandia National Labora 

Tech Area: 

Building: Room: Operational Site: 

Depth 
Sample No. Fraction Sample Location Detail (ft) 

100767 001 MWL-SA8 NIA 

100768 001 MWL-SA2 496 

Date/Time 
Collected 

10/26/16 10:05 

10/26/16 10:05 

Sample 
Matrix 

DIW 

GW 

Container Preserv-
Type Volume ative 

G 3x40 ml HCI 

G 3x40 ml HCI 

Collectior 
Method 

G 

G 

P.O. Box 5800, MS-0154 

Albuquerque, NM 87185-0154 

Sample Parameter & Method 
Type Requested 

FB VOC-L TMMP (SW846-8260B) 

SA VOC-L TMMP (SW846-8260B) 

617418 

4°Celsius 

Lab ·,: 
Sample_lD 

.· ,~ -

100768 002 MWL-SA2 496 10/26/16 10:07 GW p 500ml HN03 G "?'I lC~ _ SA 
IIVIC: I AL:::i , IAL ""l'+IVf 

Cd Cr Ni U 

100768 003 MWL-SA2 496 10/26/16 10:09 GW p 1 L HN03 G SA 
;:,r-cv, ~HUK I Ll:::i I {ct-'A 

901) 
-

100768 004 MWL-SA2 496 10/26/16 10:12 GW p 1 L HN03 G SA GROSS-ALPHA/BETA (EPA 900) 

100768 005 MWL-SA2 496 10/26/16 10:15 GW AG 250ml NONE G SA TRITIUM (EPA 906) 

100768 006 MWL-SA2 496 10/26/16 10:16 GW G 2x40 ml NONE G SA RADON (SM7500 Rn B) 

,I ~ ~: .. 
100769 001 MWL-SA3 496 10/26/16 10:05 GW G 3x40 ml HCI G DU VOC-L TMMP (SW846-8260B) 

' :: 

100769 002 MWL-SA3 496 10/26/16 10:07 

100769 003 MWL-SA3 496 10/26/16 10:09 

Last Chain: 0 Yes Sample Tracking 

Validation Req'd: 0 Yes Date Enterea: . .,_. 
Entered by: 

,... 
.,. D Yes Background: 

QC Jnits.: · ,· 
, .. 0 Yes Confirmatory: 

GW p 

GW p 
. 

SPt1QUse 

..-

500ml HN03 G 

1 L HN03 G 
Special Instructions/QC .Requirements: 

• EDD 0 Yes 

Turnaround Time o 7-Day* a 
Negotiated TAT a 

@ 30-Day 

·cond!tlons -~!l 
~ipt -

. . 
Sample Name ~ Signat1re lnit,,.. Company/Organization/Phone/Cell Sample Disposal a Return to Client Disposal by Lab : · ••. •• ~ ~,l. \ ·.:. .. 

'YA/,/ /1 • • /tJ V. /J.. M.it.'I SNU04141/505-284-3307/505-239-7367 Return Samples By: Team .. William Gibson 

Members Robert Lynch 
Alfred Santillanes 

Gilbert Quintana 

~~.JI-' V ~· SNU04141/505-844-4013/505-250-7090 Comments: Report specific list of voes (L TMMP list provided by 
/11,/ ,rrc __ ~#£,! 

IA:t'~--., u "* 
-~ ' - " '04141 /505-284-6870/505-228-071 O SNL/NM SMO). If MeCI, acetone, toluene, or MEK detected > MDL, 

..,_;;" SNL/04141/505-844-2507/505-228-2606 then request reanalysis. · 
, 

Relinquished by A..1 1,11-~ 77 . _ Org.H/C,f... ( Date / t> .-;1', /I:. Time / ll C:J_ Relinquished by Org. Date 

Received by ) , , • " ' / .,) Org.L., I? l · Date ·j 6 -JL. I ( Time l11 S' J Received by Org. Date 
Relinquished by Org. Date 

Received by -2 ~ }.. "' -- v Org. Date I 0 /,z,-:::1 /J c.c Time '=I : ~c...' Received by Org. Date 

"Prior confi l'matron with SMO required for 7 and 15 day TAT 

)i' -· .. . .. .. 
y- ... ~ ;<~·.;·;~~ ~ 
a,-, · .. '< • • - ,. 

1;_, • .,._- ·"" ·it:<a{J:'.·-~ r ' 
.... ~ , ".'\ :,.-,;~ ,!,. :f;,,.;-,-, ~ ...,. _.,,;.,_ 

,~~ i.a'\ iJsef ;,j ·\ 
Time 
Time 

Time 

Time 

-



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 

Project Name: MWLGWM/SVM Project/Task Manager: Timmie Jackson 

Tech Area: 
Building: Room: 

Depth Date/Time Sample 

Sample No. Fraction Sample Location Detail (ft) Collected Matrix 

·f:. 100769 004 MWL-SA3 496 10/26/16 10:12 GW 

~~ 
100769 005 MWL-SA3 496 " 10/26/16 10:15 GW 

100769 006 MWL-SA3 496 10/26/16 10:16 GW 

;x 100770 001 MWL-TB3 N/A 10/26/16 10:05 DIW 

Project/Task No.: 

Container Preserv-
Type Volume ative 

p 1 L HN03 

AG 250ml NONE 

G 2x40ml NONE 

G 3x40 ml HCI 

195122.10.11 .08 

Collectior, Sample 

Method Type 

G .ou 
G DU 

G DU 

G TB 

AR/COCI 

Parameter & Method 

Requested 

GROSS-ALPHA/BETA (EPA 900) 

TRITIUM (EPA 906) 

RADON (SM7500 Rn B) 

VOC-L TMMP (SW846-8260B) 

Page 2 of 2 

617418 

,:i~]Mt;'11.i ~-
~~ ~·, -y,.4*'~ ~ 
h" "' ( . , ·,,,:r;~-

;}:~;f !' --~ 



 

 

 

 

AR/COC NUMBERS 617419, 617420 



Date: 

To: 

From: 

Subject: 

Memorandum 

December 8, 2016 

File 

Linda Thal 

GC/MS Organic Data Review and Validation -SNL 
Site: MWL GWM 
ARCOC: 617419 and 617420 
SDG: 409364 
Laboratory: GEL 
Project/Task: I 95 I 22.10. I 1.08 
Analysis: VOCs 

PO Box 21987 
Albuquerque, NM 87154 

1-888-6 7 8-544 7 
www.aqainc.ne1 

See the attached Data Val idation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 4. 

Summary 

Six samples were prepared and analyzed with accepted procedures using method EPA 8260B (VOCs). All 
compounds were successfu lly ana lyzed. Problems were identified with the data package that resulted in 
the qual ification of data. 

I. For instrument VOA9.J, the lCAL %RSD was > 15% but ~0% and the CCV %D was >20% but 
::;40% with negative bias for carbon disulfide. The associated results for samples 409364008, -009 
and -014 were non-detect and wi ll be qualified UJ, I3,C3. 

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

Holding Times 

The samples were analyzed wi thin the prescribed holding time and were properly preserved. 

Instrument Tune 

All instrument tune requirements were met. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as noted above in 
the Summary section and as follows. For instrument VOA9.L the ICAL %RSD was > l5% but :S40% for 



bromoform. he associated sample reslllls were non-detect and since no other calibration infractions 
occurred. will not be qualified. 

For instrument VOA U , the !CAL intercepts ,.vere > the MDL and positive for trans- 1,3-dichloropropylcne 
and hromoform. The associated sample results were non-detect and will not be qualified. 

For inslrnment VOA I .I, the CCV o/oD was >20% but ~40% with negative bias for carbon disulfide. The 
a sociated sa mple results were non-detect and since no other calibration infractions occurred, wil l not be 
qualified . 

For instrument VOA I .I, the CV %0 was >20% with positive bias for dichlorodifluoromethane. The 
associated sample results were non-detect and will not be qualified. 

Blanks 

No target analytes were detected in any ofthe blanks. 

Surrogates 

All surrogate recoveries met Q acceptance triteria . 

Internal Standards 

All internal standards met QC acceptance criteria. 

Matrix. Spike/Matrix Spike Duplicate (MS/MSD) 

All MS/MSD acceptance criteria were met. 

Laboratory Control Sample (LCS) 

A II LCS acceptance criteria were met. 

Detection Limits/Dilutions 

All detection limits were properly reported , The samples were not dilt1ted. 

Tentatively Identified Compound (TICs) 

Tl reports were not required. 

Other OC 

A 11 associated sample results were non-detect and. therefure. mass spectra accepiabi lity was not verified 
during data validation. 

Two TBs and two FBs were submitted and were associated with the samples on the same ARCO 

No other specific issues that affect data quality were identified. 

Reviewed by: Mary Donivan Level: I Date: I 2/08/16 



Date: 

To: 

From: 

Subject: 

December 8, 2016 

Fi le 

Linda Thal 

Memorandum 

Inorganic Data Review and Validation - SNL 
Site: MWL GWM 
ARCOC: 6174 19 and 61 7420 
SDG: 409366 
Laboratory: GEL 
Proj ect/Task: 195122. 10.1 1.08 
Analysis: Metals 

A A 
PO Box 21987 

Albuquerque, NM 87 154 
1-888-678-5447 

www.aqaine.ne1 

See the attached Data Validation Worksheets fo r supporting documentation on the data review and va lidation. This 
validation was performed according to SN L/N M ER Project AOP 00-03 Rev 4. 

Summary 

Two samples were prepared and analyzed with approved procedures using method EPA 6020 (ICP-MS). Data were 
reported for all required analytes. No problems were identi lied with the data package that resulted in the 
quali fication of data. 

Data are acceptable and reported QC measures appear to be adequate. The fo llowing sections discuss the data 
rev iew and validation. 

Holding Times and Preservation 

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

ICP-MS Instrument Tune 

The ICP-MS tune met QC acceptance criteria. 

Calibration 

Al I initial and continuing ca libration criteria met QC acceptance criteria. 

Reporting Limit Verification 

All CRI recoveries associated with the samples met QC acceptance criteria. 

It should be noted that the CRI was analyzed at the PQL and not at 2X the POL for all target a.na lytes. 



Blanks 

No target analytes were detected in an of the blanks. 

ICP -MS Internal Standards 

The rcP-MS internal· srandards met QC acceptance criteria . 

Matrix Spike (MS) 

The MS met all QC acceptance criteria. 

Laboratory Replicate 

The replicate met all QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met all Q acceptance criteria . 

Detection Limits/Dilutions 

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

ICP Interference Check SampJe {ICS A and AB) 

Results of the JCS A and AB analy es \ ere not eva luatcd because the ample concentrations of Ca. Mg. 
Al and Fe were < those in the ICS olution. 

ICP erial Dilution 

The serial dilution met all QC acceptance criteria. 

Other QC 

No other specific issues that affect data qua lity were identified. 

Reviewed by: Mary Donivan Level: I Date: 12/08/16 



A 
PO Box 21987 

Albuquerque, NM 87154 
1-888-678-544 7 

Date: 

To: 

From: 

Subject: 

December 8, 2016 

File 

Linda Thal 

Memorandum 

Radiochemical Data Review and Va lidation - SNL 
Site: MWL GWM 
ARCOC: 617419 and 617420 
SDG: 409364 
Laboratory: GEL 
Project/Task: 195122. l 0. I 1.08 
Analysis: RAD 

www.aqainc.net 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. This 
va lidation was performed according to SNL/NM ER Project AOP 00-03 Rev 4. 

Summary 

Two samples were prepared and analyzed with approved procedures using methods EPA 90 I .1 (gamma 
spec - short list), EPA 900.0 (gross alpha/beta). SM 7500 Rn B (Radon-222) and EPA 906.0 modified 
(tritium). Problems were identified with the data package that resulted in the qualification of data. 

Gamma Spec and Tritium: 
I. The sample results which were either < the associated 2-sigma TPU or < the associated MDA 

wi ll be qualified BD,FR3. 

Gamma Spec: 
I. The K-40 result for sample 409364003 was rejected by the laboratory due to the peak not meeting 

identification criteria and will be qualified R,Z2. 

Holding Times and Preservation 

The samples were prepared and analyzed within the prescribed holding times. 

Quantification 

All quantification criteria were met except as noted above in the Summary section. 

Calibration 

The case narratives stated that the instruments used were properly ca librated. 



Blanks 

No. target analytes were detected in the blanks at concentrations > the M DA and 2-sigma TPU. 

Tracer/Canier Recovery 

Tracer/carriers were not required. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS and/or MSD met all QC acceptance criteria. It should be noted that the MS and/or MSO were 
performed on SNL samples or similar matrix from another SIJG. No data will be qualified. 

Laboratory Replicate 

All replicate error ratio acceptance cr,iteria were met It should be noted that the replicate analyses for all 
target analytes excepl Radon-222 were perfonned on SNL samples of similar matrix from another SOC . No 
data will be qualified. 

Laboratory Control Sample (LCS) 

All LCS recoveries met QC acceptance criteria. 

Detection Limits/DiJutions 

The samples were not diluted. All requ ired detection limits were met. 

Other QC 

No other specific issue that affect data quality were identified . 

Reviewe.d by: Mary Donivan Level: I Date: 12/08/16 



Sample Findings Summary 

AR/CCC: 617419, 617420 

Analytical Method Sample ID Analyte Name (CAS#) 

EPA901.1 

100772-003/MWL-SA5 Americiurn-241 (14596-10-2) 

100772-003/MWL-SA5 Cesium-137 (10045-97-3) 

100772-003/MWL-SA5 Cobalt-GO (10198-40-0) 

100772-003/MWL-SA5 Potassium-40 {13966-00-2) 

10077 5-003/MWL-SA4 Americium-241 (14596-10-2) 

100775-003/MWL-SA4 Cesium-137 (10045-97-3) 

100775-003/MWL-SA4 Cobalt-GO (10198-40-0) 

100775-003/MWL-SA4 Potassium-40 {13966-00-2) 

EPA 906.0 Modified 

100772-005/MWL-SA5 Tritium (10028-17-8) 

100775-005/MWL-SA4 Tritium (10028-17-8) 

SW846 82608 DOE-AL 

10077 4-001/MWL-SA9 Carbon disulfide (75-15-0) 

100775-001/MWL-SA4 Carbon disulfide (75-15-0) 

10077 6-001/MWL-TB5 Carbon disulfide (75-15-0) 

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

Page 1 of 1 

Qualifier, RC 

BD, FR3 

SD, FR3 

BD, FR3 

R,Z2 

SD, FR3 

BD, FR3 

BD, FR3 

BD, FR3 

BD, FR3 

BD,FR3 

UJ, 13,C3 

UJ, 13,C3 

UJ, 13,C3 



Page I of I 

Sandia Data Validation Summary Worksheet 

ARCOC#(s): 617419 and 617420 Site/Project: MWL GWM Validation Date: 12/08/2016 

SDG: 409364 and 409366 Laboratory: GEL Laboratories, LLC Validator: Linda Thal 

Matrix: Aqueous # of Samples: I 6 I CVR present: Yes 

ARCOC(s) present: Yes Sample Container Integrity: OK 

Analysis Type: 

(81 Organic (81 Metals D Genchem r8I Rad 

Requested Analyses Not Reported 

Client Sample ID Lab Sample ID Analysis Comments 

None 

Hold Time/Preservation Outliers 

Client Sample ID Lab Sample ID Analysis Pres. Collection Preparation Analysis Analysis Analysis 
Date Date Date <2XHT ~XHT 

None 

Comments: Collected: I 0/27 and I 0/28/20 I 6 
-

n 
Validated by: 1 

Revised 7/2015 



Sandia Organic Worksheet (GC/MS VOC) 

ARCOC #(s): 6174 19 and 617420 I SOG : 409364 

Laboratory Sample IDs: 409364001 , -002. -007, -008, -009, -014 

Method/Batch #s:8260B/ 16 14433 I Tuning (pass/fail ):pass 

Cal ibration 

Analyte RF/ RSD/ (ICV)/CCV sx LCS MS MSD 
rz %0 MB (IOX) 

(ou tliers) Int. Slope 
MB 

%R %R %R 

V0A9. I Samples -008. -009. -01 4 

Carbon disulfide NA ,/ 17 -24 ../ N A ./ ./ ../ 

BromofoITn NA ,/ 17 ,/ ../ NA ./ ,/ ../ 

VOA I, I 'Samples -00 I. -002. -007 

trans-1 .3-Dich loropropylene -+- .48 ./ ,/ .,/ ,/ NA ./ NA NA 
Bromofonn +.50 ,/ ,/ ,/ ,/ NA ./ NA NA 
Dich lorod itl uoromethan e A ,/ ,/ +29 ,/ NA ,/ NA NA 
Carbon disulfide NA ,/ ,/ -25 ,/ NA ./ NA NA 

Surrogate Recovery Outliers 

Sample JD l ,2-DCA-d4 %R Toluene-dB %R BFB%R Sample ID l ,2-DCA-d4 %R 

None 

IS Outliers 

FBZ Chl-d5 l,4-DCB-d4 

Sample ID Area RT Area RT Area RT 

None 

Comments: HTs OK. MS/MSD -009 . 

!CAL VOA t .I 11 /0I /1016. Linear: Methylene chloride, trans- I 3-dichloropropylene. bromoform. Samp les -00 l , -002. -007 

!CAL VOA9.l 1 1/ 10/2016. All avg RF Samples -008, -009. -0 14 

Mass spectra N A-all sample results ND 

One v ial for sample -007 received with headspace 

Png.c I of l 

I Matrix: Aqueous 

j TICs Required? (yes/no):no 

MS/ 
FB3 TB4 FB4 TB5 

MSD 
RPO -001 -007 -008 -014 

,/ ,/ ,/ 

./ ,/ ,/ 

NA ,/ ./ 

NA ,/ ,/ 

NA ,/ ,/ 

NA ,/ ,/ 

Toluene-dB %R BFB%R 

Rev ised 7/201:5 



Sandia Inorganic Metals Worksheet 

ARCOC #(s): 617419 and 617420 I SDG #(s): 409366 

Laboratory Sample IDs: 409366001, -002 (Cd, Cr, Ni, U) 

Method/Batch #s: 3005A/6020/1611775/1611776 

ICPMS Mass Cal: ['8J Pass O Fail O NA ICPMS Resolution: ['8J Pass 0 Fail 

Calibration 

MB Analyte 
mg/L 

(outliers) Int. ICB CCB 
R2 ICV CCV 

mg/L ug/L ug/L 

None 

IS Outliers 60-125% 

Sample ID %Recovery %Recovery 

None 

Comments: HTs OK. MS, DUP, SD performed on sample -00 I 

Ca, Mg, Fe. Al < !CS A. 

5X 
Blank Serial 

(5X 
LCS MS DUP 

Dil. %R %R RPD MDL) %0 
mg/L 

%Recovery CCV/CCB ID 

None 

I Matrix: Aqueous 

ONA 

ICSA 

ICS ±MDL EBI 

AB ug/L CRI -002 
%R 

%R (x50) 

IS Outliers 80-120% 

%Recovery %Recovery 

Page I ofl 

.1 

%Recovery 

Revised 712015 



Sandia Radiochemistry Worksheet 

ARCOC #(s); 617419 and 617420 I SDG # :409364 

Laboratory Sample IDs:409364 - see below 

Method/Batch#s: EPA 90 I. l (gammaspec)/ 161 I 056 Samples -003. -0 I 0 

Method/Batch#s: EPA 900.0/SW846 9310 (gross A/8)/ 161 ·6109 Samples -004, -011 

Method/Batch#s: SM 7500 Rn B (Rn-222)/ 161 1895 Samples -006.-013 

Method/Batch#"s: EPA 906.0 Modified (tritium)/1 61589 1 Samples -005, -0 12 

Analyte Control Control Mdhod 
5X Blank 

LCS MS MSD 
Freq. Eval. Blank or 

%R %R %R (outliers) SXMDC 

None 

Tracer/Carrier Recovery Outliers 

Sample ID Tracer/Carrier %R Sample ID Tracer/Carrier 
NA 

Comments: HTs OK. Count time for sample -006 slightly > 96 hours; no data qualified 

Matrix QC on SNL sample from another SDG for all except Rn-222 . DUP -013 and LCS/LCSD. 

GS: K-40 rejected in sample -003 due to peak not meeting i.dentification criteria. 

Gross A/B: Parent and dup sample I 00ml: MS/MSD 25ml ; 4X dilution - no data qualified. 

%,R 

Page I or I 

I Matrix: Aqueous 

MS/ Lab 
MSD Rep. 
RER RER 

Sample ID Tracer/Carrier %R 

Revised 7/2015 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. ;v/ft SMO 4Se I /P ,/J AR/COC 617419 
Project Name: MWLGWM/SVM Date Samples Shipped-: TP /~ ·rt I]; ;,- SMO Authorizalio~.,4;, L;/' r.:::;, 0 Waste Characterization 

Project/Task Manager. Timmie Jackson Carrier/Waybilf,NQ. /& ... (i.' ~u. t;!c_/:~,.- - . . $MO Contact Phone: / "' yt J{;r 0 RMA 
Project/Tasl( Number. 195122.10.11.08 Lab Gontaci: ~ ~die.Kent[~7~738S. .• :~ .·. Wendy Palencia/505-844-3132 .I D Released by COC No.- - ·- -
Service Order: CF01 -1 7 lab Des.tinat/on: GEL; · _ 

,. 
,' Send Report to SMO: ra 4°Celsius 

Contract ·No.: 13038.73. 
. .. 

Stephanie Montai\0!505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable), ...... 
Tech Area: P.O. Box 5800, MS-0154 

Building: Room: Operational Site: Albuquerque, NM 87185-0154 

Depth Datemme Sample Container Preserv- Collectior Sample Parameter & Method .. Lab . ' 
Sample No. Fraction Sample Location Detail (ft) Collected Matrix Type Volume atlve Method Type Requested sar:np1e10 

100771 001 MWL-SA10 NIA 10/27/16 10:54 DIW G 3X40 ml HCI G FB VOC-L TMMP (SW846-82608) 
4ro.'2,-' oot-

t 100772 001 MWL-SA5 497 10/27/16 10:54 GW G VOC-L TMMl;.,(~W.}~6:-82608) 
,-

3x40 ml HCI G SA ' 1)(.b " 

100772 002 MWL-SA5 497 10/27/16 10:55 GW p 500ml HN03 G SA 
Mt IALS,.fflL \u• , .. ,uJ: 

~ Cd Cr Ni U 
, 

100772 003 MWL-SAS 497 10/27/16 10:59 GW p 1 L HN03 G SA 
-· .~•·~~~ .:.r't:l; , ::>11UK I LI~ I (t:t-'A l~~(oC, 
901} 

.. ,. 
100772 004 MWL-SA5 497 10/27/16 11:02 GW p 1L HN03 G SA GROSS-ALPHA/BETA (EPA 900) 1: 0Qc.J 

100772 005 MWL-SA5 497 10/27/16 11:04 GW AG 250ml NONE G SA TRITIUM (EPA 906) . i\n:::; 
, ... 

r 100772 006 MWL-SA5 497 10/27/16 11 :06 GW G 2x40 ml NONE G SA RADON {SM7500 Rn B) -nrti'*) 

VOC-L TMMP (SW846-8260B) 
... 

100773 001 MWL-TB4 NIA 10/27/16 10:54 DIW G 3x40ml HCI G TB nm~ 

. .:;. 
C 

Last Chain: 0 Yes Sample Ti:.a~klng 
. 

SMO~e Special Instructions/QC Requirements: Conditions-on . 

Validation Req'd: Qate Entered: 
.• 

0 Yes . '-· EDD @ Yes Receipt . 

Background: 0 Yes l;nt~~d by: Turnaround Time 7-Day• D 15-Day• 0 
.. I • 

0 30-0ay 

Confirmatory: QClhits.: 
. .. ' . ) 0 Yes ' 

-. Negotiated TAT 0 .. < .. ,,. - ~ ,, . 

Sample Name - Signature lnil. _ Company!Organization/Phone/Cell Sample Disposal D Retum to Client @ Disposal by Lab .· ~ "' ,• ,, - . 
ah//. /Lq. /?,'J- .~/JJ . ' ;,"; ,· 

Team William Gibson SNLJ04141 !505-284-3307/505-239-7367 Retum Samples By: a 

;'~~ i,:ft 
Gilbert Quintana ,f,; ~-~JIJ - ~ ,/ SNLJ04141 /505-844-2507 /505-228-2606 Comments: Report specific list of voes (L TMMP list provided by 

. -
Members ,,,_ - .. 

r: ~l 
Alfred Santillanes V~hL?<-~ '7 q,;... ,ml/04141/505-284-6870/505-228-0710 SNL/NM SMO). If MeCI, acetone, toluene, or MEK detected > MOL, , . _:h.'. C/ then request reanalysis. '. 

1: . . ~-

A - lab.Use 'l 
Relinquished by ~ ,,, 

,,_ ... .r-7'/L? Org.~/Jp'/ Date /O/r}'l //1, Time ~ :J: O~ Relinquished by .-;-;,, Org. 4/~ l Date r n/ J7/ c nme / :J,r,, 
Received by ~ r..;:; II -vf t'7 - Org. "I 11. I ,,.) /',, .. Date ,,,.., Time/211 c;, Received by ~ -- - 7 Org. Date I t!.>1/-7 q /1 , ... Time q :>"O 
Relinquished by r: I .:::4 ~4.# ~ Org. /,f (] / Date ,e, ,, z ~l/ h Time ic 'LO Relinquished bv _/ Org. Date Time 

Received by 
______ ..., ~ 

~c· ?'~ _,.,...,,_,, Org. f./( 1 I Date/O~ Z-1- f 1 ~ Time J1•20 Received by Org. Date Time 

·Prior conflnnation wfth SMO re uii'ed for 7 and 15 day TAT 
, l q 



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab Page 1 of 1 

Batch No. t' J'r SMC Use AR/COC 617420 
Project Name: MWL GWM I SVM DabfSari:iptel;Sh/J!ped: ·-,_ .rin) ii ·, · ·· · SMO Authorization: kr.1w.-J h=->t)ll.fc...... o WasteCharac:teriutlon 

Project/Task Manager: -'-T'-im_mc....:.ie_J_a-ck_s_o_n ----1CarrieiMray6itrN{ -.: '.- -'1"1 .C{~..'.:Z - • 0 .• _ : ' -" SMO Contact Phone: o RMA 

Project/Task Number: 195122.1 0.11 .08 l:sb Cootaci:· --- ,.. 'Edie Kenf/84a:t69-7385 ~ ;: Wendy Palencia/505-844-3132 - o Released by COC No. 
Service Order: CF01-17 Lab.Destination:_ :. ..;·~_E_L_. _~_-..;.· _____ __;;·:....i· Send Report to SMO: @ 4° Celsius 

1-------------------+Co...c.· _n_tra_et.;...N..;.o..;..: ___ 1.;...3..;.0_;.38.;..7..;.3_..::.------- ·----1'-----S.:..-t..:..ep::....h..;.a ___ n..;.ie_M;.:.:o:....n;.:.:ta:.;..i'l..:..o/-'-5..:..05..:..·.::..284:.....:..;:.2..:..5:...:.5..:..3 __ -1Bill to: Sandia National Laboratolies (Accounts Payable), 
Tech Area: 

Building: 

Sample No. Fraction 

Room: Operational Site: 

Depth 
Sample Location Detail (ft) 

DatefTime 
Collected 

Sample1-=~C_o~n-ta~i-n_er_-l Preserv- Collectior 
Matrix Type Volume ative Method 

P.O. Box 5800, MS-0154 

Albuquerque, NM 8718S.0154 

Sample Parameter & Method 
Type Requested 

·' Lab 
:SiunpJ~ ID 

100774 001 MWL-SA9 N/A 10/28/16 10:22 DIW G 3x40 ml HCI G FB VOC-L TMMP (SW846-82608) :.' :-~....: 0 7 

-,.. t---10_0_7_7_5--+_00_1_-t-M_W_L_-_S_A_4 _______ -+_4_9_7-+_10_12_8_11_6 __ 1_0_:2_2-+_G_W_+-_G_t-3_x4_0_m_l-t--H_C_l-+ _ _ G_-+-_S_A_+.VnO-.C-x--L,-,T,...M"'M'"P.,..,(SmW...,846-"""""'8.,..,26..,0"'B),,...,...,,--+'"i" O~·().,;:l~,,:._'L 
MC:IAL::S \;:)VYO'to-ou.:ulf41Vf vO, Y.o Q;il/" 

100775 002 MWL-SA4 497 10/28/16 10:24 GW P 500 ml HN03 G SA ,-.-, ... 
X 1-------1---,------------1---r--------t-- --r- -r----1r- -t-"-----t----tiC:f.r!IJN~i~U"'"SJ=JE'C:.'S"RORTmrnE'Alt?J?,.ic.~'z'il· 
f l-

1 _1_00_7_7_5_1-o_0_3_-+M_W_L_-S_A_4 ________ -+-_49_7--ti-1_0_12_8_/1_6 __ 1_0_:2_7--+-_G_ W--+_ P_ -+-_ 1_L_-+-_HN_0_3--+ __ G_4-_S_A_-1"""90"-'1.L-1 __ ;:)t'-C:v,_::s_Hu_K•_u_::s•_<t:_ l-'A--1-:::...._:·,'" ,,,l,11!:.r ..c;~L4A .. ..L·"'_,( / 

f ~_10_0_7_7_5~_00_4_~M_W_L_-_S_A_4 _______ ~_4_9_7~_10_12_8_11_6 __ 1_0_:3_0~_G_W_~_P_ ~ _ 1_ L_~_H_N_0 _3-+-_G_-+-_S_A_ +G_R_o_s_s_~_L_PH_Af_ B_8_A_(_EP_A_9_o_o1_~·~~,~~~/-·~-
'·"· ..... 

"f. ~_10_0_7_7_5~_00_5_~M_W_L_-_S_A_4 _______ ~_4_9_7~_10_/2_8_/1_6 __ 1_0_:3_1~_G_W_ ~A_G_ ~2_5_0_m_l ~-N_O_NE--+ _ _ G_ -+-_S_A_ +T_R_1T_1u_M_(_E_P_A_906_ l ____ -l-·...;:o~/.li'?.' ,i,::". >-1 
.,• .:. -., 

~ ~-10_0_7_7_5~_00_6_~M_W_L_-_S_A_4 _______ ~_4_9_7~_10_12_8_11_6 __ 1_0_:3_3~_G_W_ ~_G_~2x_4_0_m_l~_N_O_NE--+ _ _ G_ -+-_S_A_+RA_D_o_N_(S_M_7_s_oo_R_n_e_1 ___ -,1:...· ...llot:i'-'r.3::;;:' =· ;.....' •:;...i' · 

-~ 100776 · 001 MWL-TBS N/A 10/28/16 10:22 DIW G 3x40 ml HCI G TB VOC-LTMMP (SW846-8260B) . ·c, /<.j 

0 Yes 
0 Yes 

Last Chain: San;iple Tracking SMC Use Special Instructions/QC Requirements: ------------------ ---! Validation Req'd: Date. E.nte~: • EDD 0 Yes 
ground: Entered-by,,·. '.·. ~ .• ,., .. - • Turnaround Time o 7-Day• o 15-Day• 0 30-Day 0 Yes 

' . 

~ Cd{l.d~,nton 

Rec:eip~ 
' 

0 Yes ry: QC inits.: • . · · · · Negotiated TAT o ._. -i: 
Name Sample ~ Signatur ,, lnit. _ Company/Organization/Phone/Cell Sample Disposal o Return to Client @ Disposal by Lab - -,. .... ... . •• ,; 

Team William Gibson ~ 1/.,// •.. J)':; 1 L/Jr ~ n SNU04141/505-284-3307/505-239-7~67 Return Samples By: :;-•·· '· ,,~-s ' ~: 
Members Robert Lynch "L. fii'Vt .,r. J.I.,, l - • ~ ~' SNU04141/505-844-4013/505-250-7090 Comments: Report specific list of VOCs (L TMMP list provided·by l·:~.·"~:·._,_._·,.=.·.,.-_·;.~ __ ·_'._:·~-.··~,-:,:,.~_·--~r.=_~~-,$;~,.-_'-. . 

Alfred Santillanes l'i u -~ - - -- - - SNU04141/505-284-6870/50S.228-0710 SNUNM SMO). If MeCI, acetone, toluene, or MEK detected> MDL, , ~- _ _ · 
, then request reanalysis. 

... l..• j -

. , ~ fa~ij:u.s~ . 
Relinquished by 1L/IV v .C.--~:7°~ Org,t//1/ 
Received by ,.,.....,- Org.i.../ i Z 
Relinquished by l / n . ...... I OrgJ..i l ? (' 
Received by fV\ .... 1./l. - Org. 
•Prior confinnation witl\ SMO required for 7 and 15 day TAT 

Date/t)Q;;J'/1/.. Time /1: o3 Relinquished by 
Date o'/ J 11? I (.., Time / I ! D < Received by 
Date o'l'll l'lr~ Time\ I c;-r Relinquished by 
Date lr::;fl.,.q It<.., Time q •, ,r, Received by 

Org. Date Time 
Org. Date Time 
Org. Date Time 
Org. Date Time 



 

 

 

 

CONTRACT VERIFICATION REVIEW FORMS 

GROUNDWATER MONITORING 

OCTOBER 2016 

 

AR/COC Number Sample Type 
617416 Environmental* 
617417 Environmental* 
617418 Environmental* 
617419 Environmental* 

617420 Environmental* 

 

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



Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL GWM Project/Task No. 195122_10.11.08

ARCOC No. 617416, 617417 & 617418 Analytical Lab GEL SDG No. 409076

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 617416, 617417 & 6174181 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided X

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc 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 (if applicable) reported

X

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X Radon matrix spike (QC1203657250) analyzed past holding time

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 617416, 617417 & 617418



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

X

c) Matrix spike recovery data reported and met X

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

X

b) Matrix spike duplicate RPD data reported and met for all
organic samples

X

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

X Acetone detected in samples 100761-001/MWL-SA7(FB) and 100767-
001/MWL-SA8(FB)

SMO-2012-CVR (11-2013) SMO-05-03

3 of 7 ARCOC No. 617416, 617417 & 617418



3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

3.7 Narrative addresses planchet flaming for gross alpha/beta X

3.8 Narrative included, correct, and complete X

3.9 Second column confirmation data provided for methods 8330
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

X

b) Initial calibration provided X

c) Continuing calibration provided X

d) Internal standard performance data provided X

SMO-2012-CVR (11-2013) SMO-05-03

4 of 7 ARCOC No. 617416, 617417 & 617418



e) Instrument run logs provided X

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) CRI provided N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03

5 of 7 ARCOC No. 617416, 617417 & 617418



d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

X

b) Continuing calibration provided N/A

c) ICP interference check sample data provided X ICSA contained cadmium concentrations greater than two times the
MDL

d) ICP serial dilution provided X

e) Instrument run logs provided X

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

X

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

SMO-2012-CVR (11-2013) SMO-05-03

6 of 7 ARCOC No. 617416, 617417 & 617418



6.0 Problem Resolution

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

Sample/Fraction
No.

Analysis Problems/Comments/Resolutions

All Gross alpha Narrative incorrectly states that the RPD for alpha MS/MSD outside
acceptance range (QC1203669959/60)

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

If no, provide nonconformance report or correction request number 19247  and date correction request was submitted: 12-01-2016

Reviewed by: Wendy Palencia Date: 12-01-2016 10:20:00

Were resolutions adequate and data package complete?  Yes  No

Closed by: Wendy Palencia Date: 12-05-2016 14:03:00

SMO-2012-CVR (11-2013) SMO-05-03

7 of 7 ARCOC No. 617416, 617417 & 617418



Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL GWM Project/Task No. 195122_10.11.08

ARCOC No. 617419 & 617420 Analytical Lab GEL SDG No. 409364

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 
No.

Item
Complete?

If no, explain
Yes No

1.1 All items on ARCOC 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

1.6 Lab sample number(s) provided and SNL sample number(s)
cross referenced and correct

X

1.7 Date samples received X

1.8 Condition upon receipt information provided X One vial for sample 100773-001 received with headspace

2.0 Analytical Laboratory Report

SMO-2012-CVR (11-2013) SMO-05-03

1 of 7 ARCOC No. 617419 & 6174201 of 7



Line 
No.

Item
Complete?

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, LCS,
Replicate)

X

2.4 Matrix spike/matrix spike duplicate data provided X

2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc 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 (if applicable) reported

X

2.10 Narrative provided X

2.11 TAT met X

2.12 Holding times met X

2.13 Contractual qualifiers provided X

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

3.0 Data Quality Evaluation

SMO-2012-CVR (11-2013) SMO-05-03

2 of 7 ARCOC No. 617419 & 617420



Line
No.

Item 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 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

X

3.2 Quantitation limit met for all samples X

3.3 Accuracy 
a) Laboratory control sample accuracy reported and met for all
samples

X

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

X

c) Matrix spike recovery data reported and met X

3.4 Precision 
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

X

b) Matrix spike duplicate RPD data reported and met for all
organic samples

X

3.5 Blank data 
a) Method or reagent blank data reported and met for all
samples

X

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

X

SMO-2012-CVR (11-2013) SMO-05-03

3 of 7 ARCOC No. 617419 & 617420



3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

X

3.7 Narrative addresses planchet flaming for gross alpha/beta X

3.8 Narrative included, correct, and complete X

3.9 Second column confirmation data provided for methods 8330
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

N/A

Line
No.

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

4.0 Calibration and Validation Documentation

Line
No.

Item Yes No Comments

4.1 GC/MS (8260 and 8270) 
a) 12-hour tune check provided

X

b) Initial calibration provided X

c) Continuing calibration provided X

d) Internal standard performance data provided X

SMO-2012-CVR (11-2013) SMO-05-03

4 of 7 ARCOC No. 617419 & 617420



e) Instrument run logs provided X

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) 
a) 12-hour tune check provided

N/A

b) Initial calibration provided N/A

c) Continuing calibration provided N/A

d) Internal standard performance data provided N/A

e) Labeled compound recovery data provided N/A

f) RRTs for samples and standards provided N/A

g) Ion abundance ratios for samples and standards provided N/A

h) Instrument run logs provided N/A

4.4 LC/MS/MS (6850) 
a) Initial calibration provided

N/A

b) Continuing calibration provided N/A

c) CRI provided N/A

Line
No.

Item Yes No Comments

SMO-2012-CVR (11-2013) SMO-05-03
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d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A

4.5 Inorganics (metals) 
a) Initial calibration provided

X

b) Continuing calibration provided X

c) ICP interference check sample data provided X ICSA contained nickel concentrations greater than two times the MDL

d) ICP serial dilution provided X

e) Instrument run logs provided X

4.6 Radiochemistry and General Chemistry 
a) Instrument run logs provided

X

Line
No.

Item Yes No Comments

5.0 Data Anomaly Report

Line
No.

Item Yes No If no, explain

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 Verification or reanalysis requested from lab N/A

SMO-2012-CVR (11-2013) SMO-05-03
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6.0 Problem Resolution

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

Sample/Fraction
No.

Analysis Problems/Comments/Resolutions

All Gross Alpha Narrative incorrectly states that RPD for gross alpha ms/msd is outside
acceptance range

. . .

Were deficiencies unresolved?  Yes  No

Based on the review, this data package is complete.  Yes  No

If no, provide nonconformance report or correction request number 19248  and date correction request was submitted: 12-02-2016

Reviewed by: Wendy Palencia Date: 12-02-2016 07:49:00

Were resolutions adequate and data package complete?  Yes  No

Closed by: Wendy Palencia Date: 12-05-2016 14:08:00

SMO-2012-CVR (11-2013) SMO-05-03
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ANNEX F 
 

Mixed Waste Landfill Inspection Forms 
 

April 2016-March 2017 
 
 
 

Soil-Vapor Monitoring Network 
 

Soil-Moisture Monitoring Network 
 

Groundwater Monitoring Network 
 

Cover Inspection 
 

Biology Inspection 
 

 

Note: Radon monitoring system inspection forms are provided in Annex A 

 
 

  



Mixed Waste Landfill 
Soil-Vapor Monitoring Network Checklist/Form 

I. Date of Inspection _{J_,~_,_i ...... ~_7,,_,_l!..._.'.6._ ____ _ 

2. Time oflnspection ---=--=D_1~L/~£~==-----.---
3. Name of Inspector _1<-..... o-b ...... e-~-~~~~o(\~e..,.~L __ _ 

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

I. SOIL-VAPOR MONITORING LOCATIONS [Semiannually or Annually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 
A. Concrete pads, bollards, and protective casings in need of Ye.1, A.lo repair/maintenance. 

B. Well cover caps in need of repair/maintenance. Y&5' M.0 
C. Well casing or sampling ports in need of repair/maintenance. YG? NO 
D. Monitoring location and sampling ports properly labeled. Y[~ NO 
E. Locks in need of cleaning or replacement. 'Y~? NO 
II. SAMPLING EQUIPMENT [Semiannually or Annually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Sampling pump in need of repair/maintenance. Y~5 NO 
B. Sampling assembly (e.g., tubing, gauges, and valves) in need of {e5 NO repair/maintenance. 

III. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. NA Hr+ 

AU3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Soil-Vapor Monitoring Network Checklist/Form (Continued) 

Note 
Number 

NOTES 

Description 

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: 

Inspector's Signature ~ -.:V.Z----S1it~ ~ ===---­
Original to: Mixed 

Copy to: SN L/NM Records Center 

AU3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Soil-Vapor Monitoring Network CheckJist/Form 

I. Date of Inspection ___..../a....,~....,'/_~'J,~/l_v"------r ,..-
2. Time of Inspection ~O~ Z~l1_~~--- --- -
3. Name of Inspector -'K_..,fd)_....edc.i.__..,._-'L=-=~,i,..·L.Uy\.C("""'-~---

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

I. SOIL-VAPOR MONITORING LOCATIONS [Semiannually or Annually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 
A. Concrete pads, bollards, and protective casings in need of 

YE-5 )'lO repair/maintenance. 

B. Well cover caps in need ofrepair/maintenance. Y€5 /'v 0 
C. Well casing or sampling ports in need of repair/maintenance. Yr~ NO 
D. Monitoring location and sampling ports properly labeled. YE5 ,~ 0 
E. Locks in need of c leaning or replacement. Y~5 NO 
IL SAMPLING EQUIPMENT [Semiannually or Annually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Sampling pump in need of repair/maintenance. Y6S NO 
B. Sampling assembly (e.g., tubing, gauges, and valves) in need of (G$ repair/maintenance. ]'Ji. 0 

III. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. 
Nit NI} 

AU3-12/WP/SNL 12:R6149_A,pp I_Final.doc 140692.01013000 03/06/1 2 2:08 PM 



Mixed Waste Landfill 
Soil-Vapor Monitoring Network Checklist/Form (Continued) 

Note 
Number 

NOTES 

Description 

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: 

Copy to: SN L/NM Records Center 

AU3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Soil-Moisture Monitoring Network Checklist/Form 

I. Date oflnspection _'f,__,_/~r..,./_2_0~/,='6 ____ _ 
2. Time of Inspection __ O_,_'f_,'f-~5',;-___ ~--

3. Name of Inspector _,,_£._.,=b~U~~/-~Z:c=,_©_v._K~·~--

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

I. SOIL--MOSITURE MONITORING LOCATIONS [Semiannually or Annually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 
F. Concrete pads, boJlards, and protective casings in need of 

'fej M repair/maintenance. 

G. Access tube cover caps in need of repair/maintenance. ye}, /U 
H. Access tube casing in need of repair/maintenance. ye} /1,6 
I. M'onitoring location properly labeled. ve.5 ,;% . 
J. Locks in need of cleaning or replacement. yeJ .M 
II. SAMPLING EQUIPMENT [Semiannually or Annually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Neutron probe in need of repair/maintenance. y~ //lo 
B. Cable reel or cable in need of repair/maintenance. ye.~ Alo 
III. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or Nol (Yes or No) 

Uncorrected/undocumented previous deficiencies. /!/If /I/If 

AL/3-12N\IP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Soil-Moisture Monitoring Network Checklist/Form (Continued) 

Note 
Number 

NOTES 

Description 

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: 

AL/3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Groundwater Monitoring Network Checklist/Form 

J. Date of Inspection ....._'--++--"<-'-=.,~--"""'------

2. Time of Inspection ~-J;,-t;.i.......,.:::::===:---,--
3. Name of Inspector - ~.._...c...>o<....___.__,,,,.._,.,,._.!....:>..£..JU.--

Provide explanatory notes for each parameter not inspected or each action required. Incl ude any 
maintenance or repair required. 

I. GROUNDWATER MONITORING LOCATIONS [Semiannually] 

Parameter Action Note 
/11spection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 
A. Concrete pads, bollards, and protective casings in need of Ye5 (\\ 0 repair/maintenance. 

B. Well cover caps in need of repair/maintenance. Y~5 NO \ 
C. Well casing in need of repair/maintenance. YG5 NO 
D. Monitoring well properly labeled. yr; 5 ~lO 
E. Locks in need of cleaning or replacement. '(ES NO 
II. GROUNDWATER SAMPLING EQUIPMENT [Semiannually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Sampling pump in need of repair/maintenance. 
Yt:=5 NO 

B. Sampling assembly (e.g., tubing, gauges, and valves) in need of 
repair/maintenance. YE5 NO 

III. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. 

!Ylf N~ 

AL/3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/0611 2 2:08 P M 



Mixed Waste Landfill 
Groundwater Monitoring Network Checklist/Form (Continued) 

NOTES 

Note Description 
Number 

\ bo..(" 0 \.,o._\\ ac..c:;..-~\.\v-. tV\~\-n\\,p ~ OV'\ r.\\ v,:J~\\S 
a 

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: 

Iospecto,'s Sig"''"'' ~,,,,,__J­
Original to: Mixed wasteLandlJOp~Record 

Copy to : SNL/NM Records Center 

AU3-12/WP1SNL 12:R6149_App I_Final.doc 140692.01013000 03/06112 2:08 PM 



Mixed Waste Landfill 
Groundwater Monitoring Network Checklist/Form 

l. Date of fnspection --"t=-()_.r_;)._~_-=/_b ___ _ _ 
2. Time of Inspection _0....--'Ji~;_!i~~--- ----
3. Name of Inspector _1?i..._._..i2'""£'-<<0t""'.._·"'-~-'--- L=~~'{I[""'_:,~~--=--

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

I. GROUNDWATER MONITORING LOCATIONS [Semiannually] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 
A. Concrete pads, bollards, and protective casings in need of 

YES NO repair/maintenance. 

B. Well cover caps in need of repair/maintenance. Yt:5 tVO ( 

C. Well casing in need of repair/maintenance. rr.5 /VV 
0. Monitoring well properly labeled. Yf:-5 ND 
E. Locks in need of cleaning or replacement. Ytf-5 /VV 
II. GROUNDWATER SAMPLING EQUIPMENT (Semiannuallyl 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Sampling pump in need of repair/maintenance. YfS /VO 
B. Sampling assembly (e.g., tubing, gauges, and valves) in need of 

YG:5 JUO repair/maintenance. 

ID. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. Nr+- Nft 

AU3·12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Groundwater Monitoring Network Checklist/Form (Continued) 

NOTES 

Note Description 
Number 

l 13o_ roitt 1/ 11<S"r.M1biv ""'<+-allf') t?Vl t 1,7 P, I/ 5 
' 

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 acti on completed _____ _ 

Additional Comments: 

Copy to: SNL/NM Records Center 

AU3-12/WP1SNL 12:R6149_App I_Final.doc 140692.01013000 03/06112 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form 

1. Date of Inspection k J. C. 0 l If' 
2. Time of Inspection "'bi L\ S-
3. Name of Inspector i),,.J rV'\. Wa....+~~{-

Provide explanatory notes for each parameter not inspected or each action required. Include any 
maintenance or repair required in notes section at the end of this form. 

I. COVER SYSTEM [Quarterly] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Visible settlement of the soil cover in excess of 6 inches. iLl N'D tv Pr 
•J 

B. Erosion of the soil cover in excess of6 inches deep. Vt' f'IV 
C. Evidence of water ponding on the MWL cover surface in excess of ~~ ND l 00 square feet. 

D. Animal intrusion burrows in excess of 4 inches in diameter. 0 
Note: During period when the Biology Inspection is occurring 

~ quarterly, this inspection requirement will be covered on the fJO 
Biology Inspection Checklist/Form. 

E. Contiguous areas of no vegetation greater than 200 ft2
• 

Note: During period when the Biology Inspection is occurring t quarterly, this inspection requirement will be covered on the N'O Biology Inspection Checklist/Form. 

F. Potentially deep-rooted plants present. 
Note: During period when the Biology Inspection is occurring r "10 quarterly, this inspection requirement will be covered on the 

' I Biology Inspection Checklist/Form. 

Il. SURFACE-WATER(STORM-WATER) DIVERSION STRUCTURES [Quarterly] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Channel or sidewall erosion in excess of 6 inches deep. 
~ /J'O JJ A: 

B. Channel sediment accumulation in excess of 6 inches deep. 
V No ~ 

C. Debris that blocks more than 1/3 of the channel width. 
~UJ rJ() 'I 

d 
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Mixed Waste Landfill 
Cover Inspection Checklist/Form (continued) 

III. SECURITY FENCE (Quarterly] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Accumulation of wind-blown plants and debris. 0M ND Nit-
B. Fence wires and posts in need of repair/maintenance. I, Ja JJv 
C. Gates in need of oiling/repair/maintenance. 

( 

tJ() vl,tz) 
D. Locks in need of cleaning or replacement. c lJ.O VD 
E. Warning signs in need ofrepair or replacement. ~ tvD 
F. Survey monuments in vicinity ofMWL visible. ~ lvV ,I 

,v 

IV. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. ~ tJo I" fr 
-

AL/3-12NVP/SNL 12:R6149_App !_ Final.doc 140692.01013000 03/06/12 2:08 PM 



Note 
Number 

Mixed Waste Landfill 
Cover Inspection Checklist/Form ( continued) 

NOTES 

Description 

~,·~ 



Mixed Waste Landfill 
Cover Inspection Checklist/Form ( continued) 

Action (Note Number) .HJ!_ assigned to --+U:.......i...ft...._ ___ Date action completed_ ... lJ',-'--A __ _ 

Action (Note Number) 

Action (Note Number) 

Action (Note Number) 

assigned to --__,,--____ Date action completed _____ _ 

assigned to Date action completed -------- ------
assigned to ----+~----'Date action completed_-+-----

Action (Note Number) __ assigned to ________ Date action completed _ _ ' ___ _ 

Additional Comments: 

Inspector's Signature 

Original to: Mixed Waste Landfill Operating Record 

Copy to: SNUNM Records Center 

AU3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/ 12 2:08 PM 



Mixed Waste Landfill – Long-Term Monitoring and Maintenance 
June 2, 2016 Quarterly ET Cover/Surface Inspection 

Documentation for Staff Biologist Support 
 

1 
 

Mixed Waste Landfill (MWL) Final Cover System inspections address the Evapotranspirative 
(ET) Cover vegetation and the ET Cover surface.  As documented in the August 2014 Biology 
Inspection, the ET Cover vegetation meets successful revegetation criteria (LTMMP, Section 
4.1).  Therefore the Biology Inspection has transitioned to an annual frequency and is performed 
by the SNL staff biologist during the New Mexico growing season in August or September.  As a 
result, documentation of animal intrusion (burrows in excess of 4-inches in diameter) and 
contiguous areas lacking vegetation in excess of 200 square feet are noted on both the Cover 

Inspection Checklist/Form (these inspections are performed quarterly) and the Biology 

Inspection Checklist/Form (these inspections are performed annually).  During the June 2, 2016 
quarterly ET Cover/Surface Inspection, the SNL staff biologist inspected the ET Cover (i.e., 
cover surface and side slopes) for signs of animal intrusion (i.e., burrows in excess of 4-inches in 
diameter) and barren areas greater than 200 square feet.  As a best management practice, the staff 
biologist also inspected the perimeter area beyond the toe of the ET Cover slope.  The perimeter 
area inspected includes the following areas: 
 

 area between the security fence and the perimeter road on the east and west sides of the 
ET Cover, and 

 area between the toe of the ET Cover slope and the security fence on the north and south 
sides of the ET Cover.   
 

LTMMP Biology Inspection requirements apply to the ET Cover.  In addition, inspection and 
repair requirements associated with animal burrows also apply to all perimeter monitoring wells.  
Inspection, recommendations, and repairs addressing the ET Cover perimeter areas not 
associated with monitoring wells are performed as protective, best management practices to 
ensure early detection and repair of issues that could impact the Final Cover System in the 
future. 
 
The following information compiled by the SNL staff biologist documents both Biology 
Inspection requirements and best management practice actions associated with the June 2, 2016 
quarterly ET Cover/Surface Inspection performed by an SNL field technician.  This information 
supplements the June 2, 2016 Cover Inspection Checklist/Form and is specific to ET Cover 
vegetation and animal burrows.  The annual Biology Inspection performed in August 2015 is 
documented on a separate Biology Inspection Checklist/Form. 
 
Vegetation 
The vegetation on the MWL ET Cover appears to be in very good condition with healthy native 
bunchgrasses distributed evenly across the cover at a density similar to the surrounding native 
grass communities.  The bunchgrasses display a mixture of new green foliage and old blades 
from previous seasons.  Very few broad-leaf winter annuals were observed on the cover.  Native 
forbs are also present on the cover, mirroring the local areas mixture of native vegetation 
communities. Observations of the ET Cover vegetation are consistent with the August 2015 
Biology Inspection.  No follow-up actions are recommended. 
 
 
 



Mixed Waste Landfill – Long-Term Monitoring and Maintenance 
June 2, 2016 Quarterly ET Cover/Surface Inspection 

Documentation for Staff Biologist Support 
 

2 
 

Burrows - Inside the MWL Fenceline 

No burrows were observed on the ET Cover.  Active ant hills were observed on the cover. 
Inside the fence the only burrow entrances that were observed were those of kangaroo rats in the 
soil stockpile maintained for future maintenance at the northwest corner, north of the ET Cover.  
Numerous entrances were present in the mound, as is the normal burrow structure for kangaroo 
rats.  This area will continue to be monitored during future inspections. 
 
Burrows - Outside the MWL Fenceline 

Many burrow entrances were observed within approximately a 50-foot perimeter beyond the 
fence surrounding the ET Cover, as described in more detail below.   
 

North of the MWL Fenceline 

An abandoned kangaroo rat mound is located just inside the perimeter road curve, to the NW of 
the NW fence corner.  To the east of this mound is another abandoned kangaroo rat mound, 
located north of the 2nd T-post from the NW fence corner.  Located further to the east (north of 
ER Site #76 sign) is an active kangaroo rat mound.  Another active kangaroo rat mound is 
located on the east side of the north access gate.   These burrows represent normal activity and 
no follow-up action is recommended other than continued monitoring during routine inspections. 
 
East of the MWL Fenceline 

Approximately 136 feet to the south and 35 feet to the east of the NE fence corner, burrow 
entrances less than 4-inches in diameter are present.  Approximately 16 feet south of these 
burrows at 35, 30 and 16 feet east of the ET Cover and fence there are three larger 
(approximately 8 to  10-inches in diameter) abandoned diggings.  These are likely old badger 
diggings and do not show signs of recent activity.  There was no sign of an animal present during 
the inspection.   
An active kangaroo rat colony is present to the south, west, and north of the MWLVZ3 well pad.  
All of the burrow entrances are less than 4-inches in diameter and none are located directly at the 
well pad.  These burrows represent normal activity and no follow-up action is recommended 
other than continued monitoring during routine inspections. 
 

West of the MWL Fenceline 

A kangaroo rat mound is located north of MWL-MW3 at the base of a shrub.  This is not near 
the well pad.  Kangaroo rat burrow entrances are also located to the N-NW of the Storm Water 
Sampling Point 45 sign. Another kangaroo rat mound is located at the NW corner post of the 
fenceline.  These burrows represent normal activity and no follow-up action is recommended 
other than continued monitoring during routine inspections. 
 

Conclusion 
No animal burrows were observed on the ET Cover (including side slopes), only ant mounds.  
Burrows observed in the ET Cover perimeter area, both inside and outside the perimeter security 
fence, represent normal ant and animal activity.  The types and locations of the burrows do not 
represent an issue relative to ET Cover performance.  Planning is underway to establish a 
protective surface barrier around the perimeter monitoring well concrete pads to prevent 
burrowing in the future and to minimize long-term maintenance. 



Mixed Waste Landfill 
Cover Inspection Checklist/Form 

I. Date oflnspection r/z:z/2.P16 
2. Time of Inspection () f?, 0 - It) 1...t:? 
3. Name of Inspector :1}; b~ iJ1, :f 

I 

Provide explanatory notes for each parameter not inspected or each action required. Include any 
maintenance or repair required in notes section at the end of this form. 

I. COVER SYSTEM [Quarterly) 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or N") (Ye.~ tJr No) 

A. Visible settlement of the soil cover in excess of6 inches. ye; # , 
B. Erosion of the soil cover in excess of6 inches deep. JtS ~ 
C. Evidence of water ponding on the MWL cover surface in excess of ye; /o 100 square feet. 

D. Animal intrusion burrows in excess of4 inches in diameter. 
Note: During period when the Biology Inspection is occurring r ~ quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Form. 

E. Contiguous areas ofno vegetation greater than 200 ft2. 
Note: During period when the Biology Inspection is occurring ye-J /1/r; quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Form. ,__ 

F. Potentially deep-rooted plants present. 
Note: Owing period when the Biology Inspection is occurring 

~~ ),4 quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Form. I 

Il. SURFACE-WATER (STORM-WATER) DIVERSION STRUCTURES (Quarterly] 

Parameter Action Note 
Inspection Parameter lnspecJed Required Number 

(Yes or No) (Yes or No) 

A. Channel or sidewall erosion in excess of 6 inches deep. ~? I /fl-=-
B. Channel sediment accumulation in excess of 6 inches deep. ye.j /116 
C. Debris tha1 blocks more than 1/3 of the channel width. ~~.s /I,{:> 

, 

ALJ3.12/WP/SNL 12:R6149 _App !_Final.doc 140692.01013000 03/06/12 208 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form ( continued) 

III. SECURITY FENCE [Quarterly] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes nr Nn) 

A. Accumulation of wind-blown plants and debris. ye-..5 M 
B. Fence wires and posts in need of repair/maintenance. ;ttU /l4 
C. Gates in need of oiling/repair/maintenance. 'f~,} ;Vo 

-. 
D. Locks in need of cleaning or replacement. ye.5 ;Ve> 

, 
E. Warning signs in need ofrepair or replacement. je-S ;14 . 

;tlo F. Swvey monuments in vicinity ofMWL visible. yeJ 
IV. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. /I/If ~If 

ALJ'3·12NVP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form ( continued) 

NOTES 

Note Description 
Number 

-
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Mixed Waste Landfill 
Cover Inspection Checklist/Form ( 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 _____ _ Dare action completed. ____ _ 

Additional Comments: 

'1h ~ s/-a-ft 611, I,, (j/ JI .der fi,,.,.. ,-, J 14 e.- t'/'111.kd r r 
;, ~ /~;'1 ,;,, ¥~Dr\ er /AL a>ve.r ()"7 

fe;;~)u- ~ 2-Plbj~~ ,to ;~Ji/ J~.)' 

{bu,_,,..e.-,~,, /j d/'Pv,"&fd w1Y4 /Jf,J, 1hp~>1., 

I ~ 'J/i:z.//1, 

Inspector's Signatur~ ..... 

Original to: Mixed Waste Landfill Operating Record 

Copy to: SNL/NM Records Center 

AIJ3.12/WP/$NL 12 R6149_App I_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
over Inspection Checklist/Form 

I. Date of Inspection /1- 2-.t) / ~ 
2. Time oflnspe<tion 1 {f;;-O f O P,-
3. Name of Inspector . P~ ti~c.f

1 
Jt~~I :S 

Provide explanatory notes for each parameter not inspected or each action required. Include any 
maintenance or repair required in notes section at the end of this form. 

L COVER SYSTEM [Quarterly] 

I Parameter Action Note 
lnspeclion Parameter ln.,;pected Required Number 

(Yes or NoJ (Yes or No) 

A. Visible settlement of the soil cover in excess of 6 inches. 1e..; /J/b 
I 

;t/o B. Erosion of the soil cover in excess of6 inches deep. '.1~ s -
C. Evidence of water ponding on the MWL cover surface in excess of I 

~ l 00 square feet. 1t- $ 
D. Animal intrusion burrows in excess of4 inches in diameter. 

I 

Note: During period when the Biology [nspection is occurring 

7eJ ;U quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Fonn. I 

E. Contiguous areas of no vegetation greater than 200 ft2• 

I Note: During period when the Biology inspection is occurring 

7es A quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Form. 

-
F. Potentially deep-rooted plants present. 

~ Note: During period when the Biology Inspection is occurring 7e'J quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Fonn. 

IL SURFACE-WATER (STORM-WATER) DIVERSION STRUCTURES [Quarterly] 

l Parameter I Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 
A. Channel or sidewall erosion in excess of 6 inches deep. ye./ 

I 

/l'{) 
--, 

B. Channel .sediment accumulation in excess of6 inches deep. Ye..) A/o 
C. Debris thaJ blocks more than 1/3 of the channel width. I 

Alo I 'f-e/ 

Al/3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form ( continued) 

m. SECURITY FENCE [Quarterly] 

I Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Accumulation of wind-blown plants and debris. 'J /!_ 5 yt0 I 
B. Fence wires and posts in need of repair/maintenance. '1!..J /U , 
C. Gates in need of oiling/repair/maintenance. ye..~ A-G 
D. Locks in need of cleaning or replacement. 

/ 

ye!? A6 , 

k~ E. Warning signs in need of repair or replacement. ve..5 
F. Survey monuments in vicinity ofMWL visible. 'ye,; ;J/p 

r 

IV. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. #IJ- ;t!Jj-

AU3·12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form (continued) 

NOTES 

Note I Description 
Number 

I f(.£JL~u/J,br1 ref w1£-i/j,Jo'4/n )J/a,,f de..br,'5 
a.hriq Pu sJ /JU-1~1" 

/ 

I----
yt.(L. • 

{/ 7 

-

AU:3-12M'PfSNL 12:R6149_App !_Final.doc 140692.01013000 03/00112 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form ( continued) 

Action (Note Number) ---1...!._ assigned to a,. II~ f'v/ Date action completed 12/uf;.t;11, 
Action (Note Nwnber) __ 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 ____ _ 

/lt1'} /nf7, e.&brJ, 7.h~<._ t,vLr"(__ /1P /)? l{_-e.,J 

/ Ii . ( . //-,,fJ(fltrt-t or 14~ ,U,1~/D 

-
/ 

Inspector's Signature ~ 1 

Original to: Mixed wasteLandfill<peri 
Copy to: SNL/NM Records Center 

AIJ3..121\/',/P/SNL 12:R6149_App !_Final.doc 14-0692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill – Long-Term Monitoring and Maintenance 
December 13, 2016 Quarterly ET Cover/Surface Inspection 

Documentation for Staff Biologist Support 
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Mixed Waste Landfill (MWL) Final Cover System inspections address the Evapotranspirative 
(ET) Cover vegetation and the ET Cover surface.  As documented in the August 2014 Biology 
Inspection, the ET Cover vegetation meets successful revegetation criteria (LTMMP, Section 
4.1).  Therefore, the Biology Inspection has transitioned to an annual frequency and is performed 
by the SNL staff biologist during the New Mexico growing season in August or September.  As a 
result, documentation of animal intrusion (burrows in excess of 4-inches in diameter) and 
contiguous areas lacking vegetation in excess of 200 square feet are noted on both the Cover 
Inspection Checklist/Form (these inspections are performed quarterly) and the Biology 
Inspection Checklist/Form (these inspections are performed annually).  During the December 13, 
2016 quarterly ET Cover/Surface Inspection, the SNL staff biologist inspected the ET Cover 
(i.e., cover surface and side slopes) for signs of animal intrusion (i.e., burrows in excess of 4-
inches in diameter) and barren areas greater than 200 square feet.  As a best management 
practice, the staff biologist also inspected the perimeter area beyond the toe of the ET Cover 
slope.  The perimeter area inspected includes the following areas: 
 

• area between the security fence and the perimeter road on the east and west sides of the 
ET Cover, and 

• area between the toe of the ET Cover slope and the security fence on the north and south 
sides of the ET Cover.   
 

LTMMP Biology Inspection requirements apply to the ET Cover.  In addition, inspection and 
repair requirements associated with animal burrows also apply to all perimeter monitoring wells.  
Inspection, recommendations, and repairs addressing the ET Cover perimeter areas not 
associated with monitoring wells are performed as protective, best management practices to 
ensure early detection and repair of issues that could impact the Final Cover System in the 
future. 
 
The following information compiled by the SNL staff biologist documents both Biology 
Inspection requirements and best management practice actions associated with the December 2, 
2016 quarterly ET Cover/Surface Inspection performed by an SNL field technician.  This 
information supplements the December 2, 2016 Cover Inspection Checklist/Form and is specific 
to ET Cover vegetation and animal burrows.  The annual Biology Inspection performed on 
September 1, 2016 is documented on a separate Biology Inspection Checklist/Form. 
 
Vegetation 
The vegetation on the MWL ET Cover appears to be in very good condition with healthy native 
bunchgrasses distributed evenly across the cover at a density similar to the surrounding native 
grass communities.  The bunchgrasses are currently dry, as is normal during the dormant cold 
season. Some basal rosettes of thistle plants are observed to be green and healthy to the north of 
the ET Cover, within the fence line.  The ET Cover has a very low level of tumbleweeds on it 
and along the fence lines.   
 
Erosion control work has recently been conducted on the west and east sides of the cover (side 
slopes and perimeter areas) in the vicinity of the monitoring wells.  This work was carefully 
planned and executed to minimize impact to the native vegetation near the monitoring wells.  
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However, some disturbance to the vegetation was unavoidable.  The overall impact of this work 
is not able to be determined at the time of this inspection during the dormant season.  These areas 
will continue to be monitored in future quarterly and annual inspections, and recommendations 
will be made as appropriate to ensure the vegetation recovers and remains health in these areas. 
 
No barren areas greater than 200 square feet were observed.  
 
Observations of the ET Cover vegetation are consistent with the September 2016 Biology 
Inspection.  No follow-up actions are recommended. 
 
 
Inside the MWL Fence 
No burrows were observed on the ET Cover and side slopes.  Active ant hills were observed on 
the cover.  In the perimeter area between the ET Cover toe and fence (north and south ends), a 
few, small-diameter burrow entrances (less than 1.5 inches) were observed near the northeast 
corner. 
 
Outside the MWL Fence – Perimeter Area 
Very few burrow entrances were observed within approximately a 50-foot perimeter beyond the 
fence surrounding the ET Cover, as described in more detail below.   
 

North of the MWL Fence 
Approximately eight small diameter burrows (less than 2-inches) were observed 
throughout the area north of the MWL fenceline, between the fenceline and the perimeter 
road.  This represents normal burrow density in native grasslands. 

 
East of the MWL Fence 
One larger (approximately 8 to 10-inches in diameter) abandoned digging that has been 
previously observed was again observed.  It is located approximately 150 feet south of 
the northeast fence corner and approximately 30 feet east of the ET Cover.  This is likely 
an old badger digging.  There was no sign of an animal present during the inspection.   
 
A small kangaroo rat colony is present to the southwest of the MWL-SV05 well pad, with 
a kangaroo rat burrow entrance at the base of the fence T-post and radon monitoring 
station MWL-RM5.  All of the burrow entrances are less than 4-inches in diameter and 
none are located directly at the well pad.  These burrows represent normal activity and no 
follow-up action is recommended other than continued monitoring during routine 
inspections. 
 
South of the MWL Fence 
No burrows were observed within the approximate 50-foot perimeter of the fenceline.  
 
West of the MWL Fenceline 
One small diameter burrow (less than 2-inches) were observed throughout the area west 
of the MWL fenceline, between the fenceline and the perimeter road.  As a result of 
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recent construction activity in this area, the burrow density may currently be lower than 
normal for a grassland area of this size. 

 
 
Conclusion 
No animal burrows were observed on the ET Cover (including side slopes), only ant mounds.  
Burrows observed in the ET Cover perimeter area, both inside and outside the perimeter fence, 
represent normal ant and animal activity.  The types and locations of the burrows do not 
represent an issue relative to ET Cover performance.   
 
Recommendations 
1. Continue to monitor the vegetation impacts associated with the erosion control work in the 

eastern and western perimeter areas as part of the routine quarterly and annual inspections. 
 

2. Continue to monitor burrowing activity around the perimeter of the ET Cover during routine 
quarterly and annual inspections as a best management practice. 



Mixed Waste Landftll 
Cover Inspection Checklist/Form 

1. Date of Inspection ._} .... /,__2-_ 2+-~-/ "--f-___ _ _ 

2. Time of Inspection /PC' f ~ /() $'t> 
3. Name of Inspector ;(' f//;e,.,,.f 8J,. / , Lf ~t~ .44..J/l:J 

I 

Provide explanatory notes for each parameter not inspected or each action required. Include any 
maintenance or repair required in notes section at the end of this form. 

I. COVER SYSTEM [Quarterly) 

PIINlffeler Action N<Jte 
Inspection Parameter /11SjN!Cted Required Number 

ffesorNoJ ()'es or No) 

A. Visible settlement of the soil cover in excess of 6 inches. ye.s /l4' 
B. Erosion of the soil cover in excess of6 inches deep. 'f'€-__;> ;t:'a 
C. Evidence of water ponding on the MWL cover surface in excess of I 

;tip 1 00 square feet. 1ej 
D. Animal intrusion burrows in excess of 4 inches in diameter. 

Note: During period when the Biology Inspection is occurring ;ilo quarterly, this inspection requirement will be covered on the ye:S Biology Inspection Checklist/Form. 

E. C'..ontiguous areas of no vegetation greater than 200 ft2• 

Note: During period when the Biology Inspection is occurring 

7t-5 ;ii quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Form. 

F. Potentially deep-rooted plants present. 
Note: During period when the Biology Inspection is occurring 

7e,:S .M quarterly, this inspection requirement will be covered on the 
Biology Inspection Checklist/Form. 

II. SURFACE-WATER (STORM-WATER) DIVERSION STRUCTURES (Quarterly] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

OesorNo) (}es or No) 
A. Channe] or sidewall erosion in excess of 6 inches deep. ye-:5 //,1 
B. Channel sediment accumulation in excess of 6 inches deep. 11.e-.s /v~ 

, 

Ai C. Debris that blocks more than 1/3 of the channel width. ye\~ 
/ 

AJ..a.12MIP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form ( continued) 

III. SECURITY FENCE [Quarterly] 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

A. Accumulation of wind-blown plants and debris. <f i/!.-? i; ·e-5 I . 
M B. Fence wires and posts in need ofrepair/maintenance. ~e-5 

' _fo1) C. Gates in need of oiling/repair/maintenance. ~e> , 

M D. Locks in need of cleaning or replacement. Jtej 
, 

E. Warning signs in need ofrepair or replacement. yej ye-5 2-
F. Survey monuments in vicinity ofMWL visible. 

/ ~A1 ye;S 
/ 

IV. PREVIOUS DEFICIENCIES 

Parameter Action Note 
Inspection Parameter Inspected Required Number 

(Yes or No) (Yes or No) 

Uncorrected/undocumented previous deficiencies. ;i//j- ;i,/fJ-

AU3-12/WP/SNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form (continued) 

NOTES 

Note Description 
Number 

I "'itere_ /j CZLC..t{/1,,<t vc/ q/lbr1 Pf - WiJtd! el/£; u-'.11. 

// 4,-i 1 - cle._/; r 1~5 .f'.,,,.Z ;/,e_ .,,,Se_C:.. . .t.._r', 7 fi_,"lce J 

2.. /I Jt/' vl r n /f;J.- ~ Jjt.,:1 (?;t //,e_ ,,,5 {? t-/.-. e/17 

> e__u,,...r I 1 re-;q(_e_ __ da.,71~'<f LyJ ..f / ~e_. dtJ i-t,I /'1 ,. 

7A,,e__ ? I) "1 tvct,3 f1e_4 ffi.,~.4 e £ cz_/ n'p~<-e__ 

"-.r . .Ii'(.._ /hpe -~t:>r1 ,. 

AU3-12MIPISNL 12:R6149_App !_Final.doc 140692.01013000 03/06/12 2:08 PM 



Mixed Waste Landfill 
Cover Inspection Checklist/Form (continued) 

Action (Note Number) _i_ assigned to Ji,, .{j.,fi__eJ!oare action completed ~ / J~ 
Action (Note Number) '2--. assigned to/p__}e;-f Obc.-.(' Date action completed '7.zi z/1~ "'Y/f/2.P/'7--
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: 

{ • ~ //Pf),-, f.l'f(lke.we.e_/ f4Jlfl-th /);/ie_,.,~:.f/~J b iz 4'e_ 
7 

6/D/t;?'J./ l?>i /leirv:..h :]t)
1 

z...01~ t,A/e/le_- /'~v~ 

7 , • V , 

lnspectots Signature ;?ff!f2(%,,J_) /l,.,«<e,. ,{fu,.,.,,,'1 
Original to: Mixed Waste Landfill Operating Record 

Copy to: SNI.JNM Records Center 
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date: March 30, 2017 

to: Michael M. Mitchell, MS: 0718 (06234) 

from: Jennifer Payne MS:0729 (04143) 

[tl1] Sandia National laboratories 
Operaled for the U.S. Department af Energy by 

Sandia Corporation 

Albuque,que. New Me:,,;ico 87185-1089 

subJect: MWL: March 2017 Vegetation Monitoring Observations and Recommendations 

Observations: 

The MWL was assessed on March 30th for native vegetation health. The native vegetation on the 
MWL ET Cover appears to be very healthy. A low quantity of annual spring weeds were observed 
to be scattered across the MWL. The amowit of weedy annual vegetation on the MWL is consistent 
with the weed presence in the native vegetation surrowiding the ET Cover. 

Two broom snakeweed shrubs ( Gutierrezia sarothrae) were observed on the cover, just north of the 
MWL RN-13 t-post location. These individuals are both small with shallow root systems. 

Over the past few years a small shrub new to the area near the MWL has been increasing in numbers 
relatively close to the fence line. It may be a type wolfberry, but a positive identification has not yet 
been made. It has thorns that are variable in length and occur intennittently along the stems. The 
leaves are narrow and moderate green in color that emerge in clusters along the stems. The shrub 
occurs frequently to the west of the fence line, near the growidwater monitoring wells. It also occurs 
to the south of the fence line, though it is less common. See shrub image below the 
Recommendations section. 

Recommendations: 

1. The two small broom snakeweed shrubs should be removed soon while they are still yowig 
as a best management practice. 

2. The shrub speeies observed to be growing within approximately 50 feet of the fence line as 
described in the final observation paragraph above and pictured below, should be removed as 
a best management practice. 

Exceptional Service in the National Interest 



Michael M. Mitchell -2- March 30, 2017 

Shrub species occurring outside of the MWL fenceline that should be removed as a best 
management practice. 

If you should have any questions, don't hesitate to contact me at my office 845-9849, cell 218-1815, 
or email atijpayne@sandia.gov. 

cc: MS 0651 Customer Funded Records Center 
MS 0729 Ecology Library 



Mixed Waste Landfill 
Biology Inspection Checklist/Form for the MWL Cover 

Approximate vegetative coverage (actively photosynthesizing*): 51 % 

Approximate percent native vegetation of the total vegetative cover: 100 % 

Listed below are the main plant species identified as growing on the MWL cover and the 
percentage of the cover populated by each species. 

Scientific Name Common Name (optional) % ofCover1 

Pleuraphis jamesii Galleta grass 42% 

Bouteloua gracilis Blue grama 2% 

Sporobolus flexuosus Mesa dropseed 3% 

Bouteloua eriopoda Black grama 2% 

Sporobolus cryptandrus Sand dropseed 2% 

Xanthisma spinulosum Spiny goldenweed <0.5% 

Salsola tragus Russian thistle < 0.5% 

Sporobolus contractus Spike dropseed < 0.5% 

Gutierrezia sarothrae Snakeweed < 0.5% 

Sphaeralcea hastulata Wrinkled globemallow <0.5% 

Kallstroemia parviflora Warty carpetweed < 0.5% 

Solanurn elaeagnifolium Silverleaf nightshade < 0.5% 

Achnatherurn hymenoides Indian ricegrass < 0.5% 

Notes: 

* Living plants per Section 4.1 of the MWL LTMMP. 

1 Percentage of total MWL Cover populated by living plants of these species. All species 
observed to be present at less than 0.5% are not calculated into the total vegetative coverage. 



Mixed Waste Landfill 
Biology Inspection Check.list/Form for the MWL Cover 

(continued) 

Are there any contiguous areas of no vegetation greater than 200 square feet? (approximately 14 

x 14 ft)? --=N'-'-o=-----

If "Yes," mark such areas on a map and attach to this checklist. Address actions and schedule to 
improve such area(s) in the notes section below. 

Are there any very deeply rooted (roots greater than 8 feet deep at maturity) plant species present 
on the cover? No 

If "Yes," describe the plant(s) and their general distribution. Address actions and schedule to 
remove plant(s) from the cover in the notes section below. 

Notes: - --------------------------------

Inspection for Animal and Insect Intrusion into MWL Cover 

Are any burrows present on the cover? 

Do any of the burrows appear to be active? 

Any ant hills/nests? Yes 

No 

NIA 

Describe below observations regarding animal and insect features. If burrows with an entrance 
diameter of 4 inches or greater are present or appear to be that of a species that is able to burrow 
6 feet deep or greater, indicate the location(s) on a map and attach to this checklist. Address 
actions and schedule to repair cover damage that exceeds prescribed limits. As appropriate, 
identify animal and insect features and have them surveyed and marked for biota sampling. 

Notes: No burrows were observed on the cover. A limited number of very small diameter (less 

than 1 inch) and shallow abandoned entrance diggings were observed, where the soil was 

excavated approximately 1.5 inches or less deep by a small animal and abandoned. Due to no 

burrows observed, no burrow sampling will occur in 2016. 

Fourteen ant hills were observed, primarily occurring on the side-slopes of the cover. Two 

ant hill locations were selected, flagged for biota sampling, and surveyed using a GPS unit. The 

sampling locations are shown in the biological inspection map. 



Mixed Waste Landfill 
Biology Inspection Checklist/Form for the MWL Cover 

( continued) 

Notes (continued): 

General Observations: 

- Very few weeds present on the MWL cover. The limited number of Russian thistle were all 

observed to be small in size. 

- A few whiptail lizards were observed across the cover. 

- Overall the MWL ET is in excellent biological condition. The species complexity, spacing, and 

appearance of the mature native perennial grasses increasingly mimics the surrounding 

vegetation. 

- The MWL ET area has received almost exactly the historical average growing season 

precipitation. Overall 2016 precipitation has been below average, receiving 4.87 inches January­

August 2016, approximately one inch below the historical average for the period. 

- An old, shallow animal digging that is approximately 8" diameter was observed to the north of 

the MWL ET Cover, within the fenceline. This old digging is caving in and is becoming 

overgrown with native grasses. It is over 20 feet north of the toe of the north side-slope. and not 

a concern relative to the cover. 

Biological Aspects Map - [ note: sketch map to locate specific features described above will be 
attached as appropriate] 

Inspector's Signature: ~ --_,_ ____________ _ Date: S~ . "\ 
1 
20\ lo 

Original to: Mixed Waste 

Copy to: SNL/NM Records Center 
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1.0 Introduction 
As required by the Mixed Waste Landfill (MWL) Long-Term Monitoring and Maintenance 
Plan (LTMMP) (SNL/NM March 2012, Section 4.2.1), this summary report for the annual 
reporting period (April 1, 2016-March 31, 2017) presents the results of vegetation 
inspection and monitoring activities performed by the staff biologist on the MWL 
Evapotranspirative (ET) Cover.  The purpose of this report is to provide relevant 
background information, describe local climate trends over the 2016 growing season and 
reporting period, expand on the inspection results, if appropriate, and provide 
recommendations for future ET Cover vegetation monitoring and maintenance.  The annual 
Biology Inspection of the ET Cover was conducted on September 1, 2016.  The inspection 
observations are documented on the Biology Inspection Checklist/Form for the MWL Cover 
and included in Annex F of this MWL Annual Long-Term Monitoring and Maintenance 
(LTMM) Report.  The staff biologist also provided support during the other quarterly ET 
Cover Inspections (June and December 2016, and March 2017) as a best management 
practice. 
 
A self-sustaining plant community is an important component of overall ET Cover 
performance.  Vegetation minimizes erosion by stabilizing the ET Cover surface and moves 
soil moisture from the ET Cover Topsoil and Native Soil Layers to the atmosphere through 
transpiration.  Vegetation 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 MWL is located at an elevation of 5,380 feet in a 
challenging, semi-arid climate that experiences high temperatures throughout the summer, 
cold temperatures in the winter, drying winds in the spring, and infrequent precipitation.  
Perennial native grass species are ideal due to their extensive near-surface root systems 
that are poised to uptake moisture throughout the year and prevent precipitation from 
percolating more deeply into the subsurface soil.  The deeper, permanent roots of 
perennial native grasses enable them to withstand drought conditions, provide soil 
stabilization, and remove moisture from deeper within the Native Soil Layer relative to 
non-native or annual species.   
 
2.0 Background Information 
To meet the revegetation criteria as required in the MWL LTMMP, Section 4.1, the MWL 
was seeded in August 2009 after cover construction was completed.  The native seed mix 
was drill-seeded and hand-broadcast uniformly across the cover.  To facilitate seed 
germination and seedling growth, supplemental watering was performed as approved by 
NMED (Bearzi December 2008).  Specific conditions and limits for supplemental watering 
are addressed in Section 4.2.3 of the LTMMP (SNL/NM March 2012).  The MWL LTMMP 
documents all cover maintenance and supplemental watering activities from 2009 through 
2011.  ET Cover maintenance and supplemental watering activities performed since 2011 
are documented in MWL Annual LTMM Reports. 
 
ET Cover Biology Inspections were initiated in May 2013 prior to LTMMP approval, which 
occurred on January 8, 2014.  The ET Cover has met the LTMMP criteria for successful 
revegetation as documented in all quarterly inspections.  In accordance with the LTMMP, 
the frequency of Biology Inspections transitioned to an annual frequency after the August 
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2014 growing season inspection, which provided confirmation that all successful 
revegetation criteria had been met (SNL/NM June 2015).  
  
Percentage of cover 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 visually 
assessed for the percent cover of each species; the sections are then averaged overall for 
the entire cover.  Species that are present at a rate of less than one-half of one-percent are 
recorded as “< 0.5%.”  Due to the presence of these species in very low numbers, they are 
not calculated into the total vegetative coverage.  Species that are present between one-half 
and one percent are recorded as “1%” and are calculated into the total vegetative coverage. 
 
3.0 Local Climate Trends for 2016 Growing Season 
Climate trends for north-central New Mexico are presented in this section as they have a 
significant impact on the cover vegetation.  Since the seeding occurred in August 2009, the 
local climate has primarily been dominated by below average precipitation with 
temperature extremes across the seasons.  During the time since seeding, 2013 and 2015 
have been the only years to receive above average annual precipitation.   
 
Vegetation during the growing season is directly affected by the summer meteorological 
conditions, and it is also strongly influenced by the conditions during the preceding 
autumn, winter and spring.  Soil moisture during the dormant seasons can significantly 
stress or assist the root systems, which compose the bulk of each native plant.  An extended 
period of very low soil moisture can severely injure root systems during the dormant 
season, whereas ample soil moisture during the dormant season can promote vigorous 
above ground growth during the growing season.   
 
October through December 2015 assisted the 2016 growing season with above average 
precipitation, providing good soil moisture and aiding vegetative root health.  The 
remaining winter and spring months preceding the 2016 growing season experienced a 
few months with near-normal precipitation.  Three of these months (February, March, and 
May 2016) received minimal precipitation, initiating the growing season with lower than 
normal soil moisture.   
 
Table 1 provides meteorological data for CY 2016.  Table 2 provides meteorological data 
for the first 3-month period of CY 2017.   
 
Precipitation, Relative Humidity and Winds 
Drought has been the dominant meteorological trend in the MWL area since 2008.  Total 
annual precipitation for 2016 was 8.42, slightly below the 20-year annual precipitation 
mean of 8.72 inches. In 2015 the total annual precipitation was 11.17 inches, which 
exceeded the 20-year annual precipitation average by 2.45 inches and brought the area out 
of drought status.  As of April 6, 2017, the area was categorized as “Abnormally Dry” 
according to the U.S. Drought Monitor (U.S. Drought Monitor April 2017).   
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Table 1 

Summary of 2016 Meteorological Data at the Mixed Waste Landfilla 

 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
 

Temperature (°F) 

            

Annualb 

Monthly Mean 35.5 44.5 51.1 54.5 62.8 77.4 80.1 71.4 69.1 63.0 47.7 38.7 58.0 

20-year Temp Means 37 41.7 48.8 55.8 66.1 75.4 76.7 74.8 68.9 57.9 46.4 37.0 57.3 

Precipitation (Inches) 

            

Annualc 

Monthly Total 0.45 0.06 0.01 0.48 0.11 0.95 0.95 1.86 0.69 1.23 0.98 0.65 8.42 

20-year Precip Means 0.34 0.45 0.56 0.50 0.26 0.49 1.64 1.57 1.00 0.93 0.41 0.57 8.72 

Relative Humidity (%) 

            

Annualb 

Monthly Mean 56.7 37.2 25.7 38.3 29.3 27.0 29.2 48.0 41.8 35.6 51.4 55.9 39.7 

20-year RH Means 49.9 44.9 36.4 30.3 26.3 24.9 40.9 44.6 45.6 46.6 47.6 48.6 40.6 

Wind (Miles/hour) 

            

Annualb 

Monthly Mean 6.6 7.3 9.7 9.6 10.5 9.2 8.5 8.0 8.5 7.4 8.0 7.0 8.4 

20-year Wind Means 6.94 8.13 9.10 10.47 9.96 9.76 8.42 7.91 7.99 7.81 7.08 6.77 8.36 
aInformation Source:  SNL/NM Meteorological Monitoring Network.   
bValues provided are averages of the monthly data. 
cValues provided are totals of the monthly data. 
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Table 2 
Summary of January-March 2017 Meteorological Data at the Mixed Waste Landfilla 

 
Month January February March 

Temperature (°F)       

Monthly Mean 38.4 46.1 54.3 
20-year Temp Means 37.7 41.7 48.8 

Precipitation (Inches)       

Monthly Total 1.18 0.14 0.10 

20-year Precip Means 0.34 0.45 0.56 
Relative Humidity (%)       

Monthly Mean 57.4 45.7 28.7 

20-year RH Means 49.9 44.9 36.4 
Wind (Miles/hour)       

Monthly Mean 6.6 7.3 9.7 

20-year Wind Means 6.9 8.1 9.1 
aInformation Source:  SNL/NM Meteorological Monitoring Network.  
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The soil moisture received during the months of October through December 2015 
benefitted the vegetation during the very dry months of February and March 2016, which  
barely received any measurable precipitation.  June through August 2016 received 3.76 
inches of precipitation, nearly the exact growing season historical mean of 3.70 inches.  
 
Relative humidity was near normal for the year at 39.7%, slightly below the 20-year annual 
mean of 40.6%.   
 
Winds were very close to average for the same period.  All months recorded average wind 
speeds that were within 1.0 mile per hour of the respective historical monthly mean. 
 
Temperature 
In 2016 the MWL experienced 94 degrees of temperature variability, with a low of 7.9°F in 
February and a high of 102.2°F in June.  The average temperature for the year was 58°F, 
slightly above the mean of 57.3°F.  
 
4.0 September 2016 Inspection Results 
The September 1, 2016 MWL ET Cover Biology Inspection occurred during the New Mexico 
growing season, which typically comes to a close in mid-September as evening 
temperatures begin to fall.  The growing season inspections allow the most accurate 
assessment of living plant coverage because the greatest amount of photosynthesis occurs 
during this time of the year.   
 
The September 2016 MWL ET Cover Biology Inspection results confirmed the ET Cover 
continues to meet the successful revegetation criteria defined in the MWL LTMMP, Section 
4.1 (SNL/NM March 2012).  The approximate foliar coverage of living plants was 51%, with 
100% of the foliar coverage comprised of native perennial species.  There were no 
contiguous bare areas that exceeded 200 square feet. 
 
Galleta grass was the dominant grass species, and along with other native grasses 
comprised nearly all of the MWL ET Cover vegetation (Figures 1 and 2).  The vegetative 
community was observed to be very healthy overall, with native species spaced evenly 
across the cover.  The overall appearance of the mature native grass community was very 
similar the surrounding vegetation.  The native bunch grasses in 2016 were green, with 
actively-photosynthesizing blades of grass mixed with brown blades of grass from previous 
years.  Very few weeds were present on the MWL ET Cover, mostly a limited number of 
small Russian thistle seedlings. 
 
No burrows were observed on the MWL ET Cover during the September 2016 Biology 
Inspection.  A limited number of very small diameter (less than 1 inch) and shallow 
abandoned entrance diggings were observed, where the soil was excavated approximately 
1.5 inches or less deep by a small animal and abandoned.  Fourteen ant hills were observed, 
primarily occurring on the side-slopes of the cover.   
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Biota sampling locations were identified for anthills during the September 2016 Biology 
Inspection.  Two anthills were marked in the field and surveyed.  The anthill sampling 
locations were selected based on signs of current ant activity and to obtain samples from 
different areas of the ET Cover.  No burrows or potentially deep-rooted plants were 
observed in 2016.  Biota sampling activities and results are presented in Chapter 8 of this 
MWL Annual LTMM Report.   
 
5.0 Cover Maintenance  
Maintenance activities performed on the MWL ET Cover during the 2016 – 2017 reporting 
period are summarized in Section 9.7 of this MWL Annual LTMM Report.  The maintenance 
activities for this reporting period were minimal, with most of the effort focused on 
clearing the perimeter fence of windblown tumbleweeds. A thorny shrub (Pale Wolfberry 
[Lycium pallidum]) was observed on the western perimeter (outside the fence) during the 
March 2017 quarterly inspection and was removed as a best management practice. 
 
6.0 Recommendations 
The MWL ET Cover Biology Inspections will continue on an annual frequency and be 
conducted in August or September.  As a best management practice, the SNL staff biologist 
will document growing season observations and provide recommendations as needed to 
maintain or improve the ecological health and integrity of the ET Cover.  
 
Weed removal events will likely be needed during the 2017 – 2018 reporting period to 
clear the perimeter fence and remove windblown tumbleweeds from the ET Cover and 
perimeter drainage based on LTMMP inspection requirements.  Pre- and/or post-emergent 
herbicides should be applied to the graveled staging areas to prevent weed growth in these 
areas.  If present, other annual weedy species on the MWL ET Cover should also be 
removed during the growing season weed removal events.  Four-wing saltbush and any 
other potentially deep-rooted plants will be pulled by hand, clipped at the ground surface, 
or removed for biota sampling.   
 
7.0 References 
Sandia National Laboratories/New Mexico (SNL/NM), March 2012.  “Long-Term 
Monitoring and Maintenance Plan for the Mixed Waste Landfill,” Environmental 
Restoration Operations, Sandia National Laboratories, Albuquerque, New Mexico.   
 
Sandia National Laboratories/New Mexico (SNL/NM), June 2015. “Mixed Waste Landfill 
Annual Long-Term Monitoring and Maintenance Report, January – March 2015,” Sandia 
National Laboratories, Albuquerque, New Mexico. 
 
U. S. Drought Monitor (April 2017) 
Accessed April 2017. 
http://droughtmonitor.unl.edu/  

http://droughtmonitor.unl.edu/
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 North portion of the cover from approximate center of ET cover    West portion of the cover from approximate center of ET cover 
 

              
 South portion of the cover from approximate center of ET cover      East portion of the cover from approximate center of ET cover 
 

Figure 1  September 1, 2016  MWL ET Cover Photographs – Main Cover Surface 
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         North Slope: facing west from the eastern end                     West Slope: facing south from northern end 

 

              
       South Slope: facing east from the western end                 East Slope: facing north from north of the dogleg bend 
 

Figure 2 September 1, 2016  MWL ET Cover Photographs – Cover Side Slopes 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEX H 
 

As-Built Drawings – Mixed Waste Landfill Evapotranspirative Cover  
with Erosion Control 

 
Revised January 2017 
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