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CSB concentrate storage building

CSP DEC Contaminated Sites Program
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DMTS DeLong Mountain Transportation System
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HE heavy equipment

MOA Memorandum of Agreement
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Summary
This document presents the Fugitive Dust Risk Management Plan (RMP) Annual Report for 

2016. A history of RMP activities was provided in the first (2011) Annual Report (Teck 2012) 

and will not be repeated here. This report is not intended to provide a complete background of 

the RMP or the RMP Implementation Plans; if background is needed, the reader is encouraged 

to review the RMP, Implementation Plans, and previous Annual Reports available at 

www.RedDogAlaska.com.

This report includes results from efforts related to each of the risk management implementation 

plans, including the Communication Plan, Dust Emissions Reduction Plan, Remediation Plan, 

Worker Dust Protection Plan, Uncertainty Reduction Plan, and Monitoring Plan. Activities 

related to these implementation plans are summarized below.

The Communication Plan contains a description of Red Dog’s efforts to maintain clear 

communication with all interested parties and local communities about current fugitive dust risk 

management efforts underway at the mine. Communication activities during 2016 included 

regularly scheduled village visits, meetings with the NANA Regional Corporation (NANA), the 

Subsistence Committee, and other stakeholders and organizations who expressed an interest in 

mine operations. A variety of other outreach, engagement, and educational efforts were 

undertaken in 2016.

The Dust Emissions Reduction Plan describes current dust reduction efforts underway at the

mine. Dust emissions reduction activities during included trial of a new dust suppression product 

for the tailings impoundment. The product was applied via an airplane turbine-powered Thrush

crop duster in September 2016. Also, the port road was treated with calcium chloride during the

summer months for dust suppression.

In October 2016, the Subsistence Committee expressed concern that water trucks were 

unavailable due to repairs for port road dust control when needed during summer 2016. In 

response, Red Dog Operations (RDO) has elevated the importance of how water trucks are 

serviced, making them a high priority for repairs. This is described in more detail in the below 

section on dust emissions reduction.
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Remediation activities in 2016 included reclamation of a previous zinc concentrate spill at MS-

13. Ground cover failed to establish, so additional fresh seeds will be ordered, and the site will 

be revegetated in summer 2017. Also, as presented in the Fugitive Dust Risk Management Plan 

2015 Annual Report, data collected in 2015 showed that lead concentrations exceeded Arctic 

Zone Industrial Cleanup Levels three consecutive times in 2015 at the port site. Based on these 

results, the section of the road with elevated metals concentrations was reclaimed and 

resurfaced in October 2016, per procedures described in the Fugitive Dust Risk Management 

Monitoring Plan.

The Worker Dust Protection Plan details those programs in place to monitor and minimize 

workers’ exposure to dust while at Red Dog and to facilitate comprehensive communication 

about these programs, policies, and practices. In 2016, worker health monitoring continued 

through regular blood lead level testing, results of which are reported directly to the State of 

Alaska by the testing laboratory and by environmental monitoring performed by the onsite 

Safety & Health department. Strictly enforced policies remain in place to ensure that worker 

health is protected and that all work environments are safe. Teck takes employee health

extremely seriously and noncompliance with health and safety policies is not tolerated.

The Uncertainty Reduction Plan is intended to identify and implement research or studies to 

reduce uncertainties related to the assessment and management of risk to humans and the 

environment. In 2014, a study was planned to evaluate bone and bone marrow consumption. 

Part of the study incorporates a cooking competition so that individuals from Kivalina and 

Noatak can prepare dishes that include caribou bone, and lead concentrations in those dishes

will be measured. Sampling of caribou and implementation of the first phase of the study is 

anticipated for early 2018, with development of the detailed phase two study plan (the 

community-based cooking study) to follow later in 2018.

The Monitoring Plan is intended to provide the necessary operational and environmental 

monitoring data to facilitate continued reduction of fugitive metals emissions and dust emissions

and verify the continued safety of caribou and other subsistence foods and water, as well as the 

health of ecological environments and habitats in the vicinity of the mine, road, and port. In 

2016, monitoring activities described in the Monitoring Plan proceeded on schedule, and 

statistical analyses were performed on multi-year data to identify and evaluate any trends and
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patterns; specific results are presented in the “Monitoring Actions” section of this report. In 2016,

the following monitoring programs were implemented:

Visual emissions evaluations

Source monitoring at the mine and port with real time air samplers

Real-time alarm system monitoring for dust at the mine

Road surface monitoring to assess tracking of metals

Dustfall jar monitoring at the mine, road, and port.

Results from the monitoring programs largely indicate that concentration trends are flat over the 

most recent four-year period (i.e., no increasing or decreasing trend). Overall, environmental 

media concentrations remain similar to or lower than those evaluated in the DeLong Mountain 

Transportation System (DMTS) risk assessment (Exponent 2007).
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Introduction
In accordance with the RMP (Exponent 2008), the purpose of this report is to provide a 

summary of risk management activities conducted at the Red Dog operation in the prior 

calendar year.

Background

The Red Dog Mine is approximately 50 miles inland of the Chukchi Sea, in the western end of 

the Brooks Range of Northern Alaska. The mine is located on land owned by NANA and 

operated by Teck Alaska Incorporated (Teck). Base metal mineralization occurs naturally 

throughout much of the western Brooks Range, and strongly elevated zinc, lead, and silver 

concentrations have been identified in many areas (Exponent 2007). The Red Dog Mine has 

been in operation since 1989.

At the mine, ore containing lead sulfide and zinc sulfide is mined and milled to produce lead and 

zinc concentrates in a powder form. These concentrates are hauled year round from the mine 

via the DMTS road to concentrate storage buildings (CSBs) at the port, where they are stored 

until being loaded onto ships during the summer months. The storage capacity allows mine 

operations to continue year round. During the shipping season, the concentrates from the 

storage buildings are loaded into an enclosed conveyor system and transferred to the 

shiploader and then into barges. The barges have built-in and enclosed conveyors used to 

transfer the concentrates to the holds of deepwater ships. The DMTS road passes through the 

Cape Krusenstern National Monument (CAKR), which is managed by the National Park Service

(NPS). A study conducted by NPS in 2000 found elevated levels of metals in moss near the 

DMTS road, declining with distance from the road (Ford and Hasselbach 2001).

Teck conducted studies to characterize the dust issue throughout the mine, road, and port 

areas, and subsequently conducted a human health and ecological risk assessment (Exponent 

2007) to estimate possible risks to human and ecological receptors1 posed by exposure to 

metals in soil, water, sediments, and plants and animals in areas surrounding the DMTS and in 

areas surrounding the Red Dog Mine ambient air/solid waste permit boundary and port site. The 

human health risk assessment evaluated potential exposure to DMTS-related metals through 

       
1 Plants and animals
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incidental soil ingestion, water ingestion, and subsistence food consumption under three 

scenarios: 1) child subsistence use, 2) adult subsistence use, and 3) combined 

worker/subsistence use.

The human health risk assessment, which included subsistence foods evaluations, found it is 

safe to continue harvesting subsistence foods from all areas surrounding the DMTS and mine,

including in unrestricted areas near the DMTS, without restrictions. Although harvesting remains 

off limits within the DMTS, human health risks were not elevated even when data from restricted 

areas were included in the risk estimates.

The ecological risk assessment evaluated potential risks to ecological receptors inhabiting 

terrestrial, freshwater streams and ponds, coastal lagoons, and marine environments from 

exposure to DMTS-related metals. The ecological risk assessment found that:

In the tundra environment, changes in plant community composition (for example, 

decreased lichen cover) were observed near the road, port, and mine, although it was 

not clear to what extent those effects may have resulted from metals in fugitive dust, or 

from other chemical and physical effects typical of dust from gravel roads in Alaska.

The likelihood of risk to populations of animals was considered low, with the exception of 

possible risks related to lead for ptarmigan living closest to the port and mine.

No harmful effects were observed or predicted in the marine, coastal lagoon, freshwater 

stream, and tundra pond environments, although the potential for effects to invertebrates 

and plants could not be ruled out for some small, shallow ponds found close to facilities 

within the port site. However, no effects were observed in these port site ponds during 

field sampling.

After completing the risk assessment, Teck prepared an RMP designed to minimize the 

potential for effects to human health and the environment over the remaining mine life and 

beyond (Exponent 2008).

Risk Management Plan Overview

Based on the results of the risk assessment, and stakeholder input on risk management 

objectives, an RMP was developed to combine and build upon Teck’s prior and ongoing efforts 

to reduce dust emissions and minimize potential effects to human health and the environment 
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over the life of the mine. Specifically, the overarching risk management goal is to: “Minimize risk 

to human health and the environment surrounding the DMTS and outside the Red Dog Mine 

boundary over the life of the mine.”2

Although human health risks were not found to be elevated, and potential ecological risks were 

found to be limited, conditions may change over time, and this possibility was also considered in 

the design of the RMP. Future changes in conditions and in potential human and ecological 

exposures over the life of the operation can be addressed through implementation of risk 

management, dust emissions control, and monitoring activities. More specifically, the RMP 

established a set of seven risk management objectives (Exponent 2008), which formed the 

basis for preparation of six implementation plans. Each of the six implementation plans

addresses one or several of the overall objectives of the RMP (Figure 1) and includes the 

planned scope of work to achieve the objectives.

This annual report assumes the reader has some familiarity with the Fugitive Dust Risk 

Management program and is therefore not intended to be a thorough discussion of that 

program, nor is it intended to provide complete background on either the risk management 

program or risk assessment that lead to the development of the RMP. To develop a more 

thorough understanding of the risk management programs, interested parties are encouraged to 

review the human health and ecological risk assessment documents (Exponent 2007), as well 

as the RMP (Exponent 2008) and its component implementation plans:

Communication Plan (Exponent 2010)

Dust Emissions Reduction Plan (Exponent 2011a)

Remediation Plan (Exponent 2011b)

Worker Dust Protection Plan (Exponent 2011c)

Monitoring Plan (Exponent 2014a)

Uncertainty Reduction Plan (Exponent 2012)

These plans are available for review at http://www.teck.com/operations/united-
states/operations/red-dog/.

2 Note that the mine closure and reclamation plan addresses risk management within the mine solid 
waste permit boundary (collocated with the ambient air boundary, see Figure 3).



Red Dog Mine Fugitive Dust Risk Management Plan

2016 Annual Report 9

Data Collection and Reporting Objectives
The risk management program includes collection of a large amount of data for various 

implementation plans (discussed below) intended for either operational or regulatory purposes. 

Data collected for operational purposes are intended to provide Teck with information on the 

effectiveness of dust emissions control and reduction efforts. Data collected for regulatory 

purposes are intended to provide the Alaska Department of Environmental Conservation (DEC)

with the necessary information to verify that conditions are protective of human health and the 

environment.

The soil monitoring and marine sediment monitoring programs (described in the section below 

regarding the summary of monitoring results) are intended to satisfy a number of requirements, 

including the regulatory requirements under the DEC Contaminated Sites Program (CSP), 

pursuant to 18 AAC 75.360. These two programs are intended to provide DEC with a means to 

continue oversight and implement enforcement actions as needed. As such, the results of these 

programs are formally documented in separate reports to DEC after each monitoring event. 

These monitoring programs are discussed in the “Monitoring Programs for DEC Oversight” 

section below, within the “Monitoring Actions” section.

Please note that soil monitoring was not conducted in 2016 because the event is scheduled 

every three years. The next soil monitoring event is scheduled for summer 2017.

Report Organization
The annual report summarizes work conducted during the 2016 calendar year related to each of 

the implementation plans that compose the overall RMP. Sections are provided that document 

the communication, dust emissions reduction, remediation, worker dust protection, uncertainty 

reduction, and monitoring actions taken in 2016.
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Risk Management Actions Taken in 2016
The following sections of this annual report summarize each implementation plan, the 

corresponding risk management objectives, and the actions taken during the 2016 calendar 

year toward achieving these objectives.

Communication Actions

The Communication Plan follows from Risk Management Objective #6: Improve collaboration 

and communication among all stakeholders to increase the level of awareness and 

understanding of fugitive dust issues. To achieve this objective, the Communication Plan was 

developed with the goal “To establish consistent methods for communication and collaboration 

among stakeholders regarding efforts related to dust emission issues.” The plan identified 

multiple types of communication actions in three categories: communication, collaboration, and 

education and outreach. A number of methods from these three categories have been 

implemented as part of the various risk management programs within the RMP. The actions 

taken in 2016 are outlined below.

The following actions were taken in 2016 to increase communication and participation and to 

ensure that information is being communicated to all stakeholders and communities of interest 

in an effective manner:

Community Meetings. Red Dog continued to hold annual community visits/meetings in 

the surrounding communities. The community meetings provide an opportunity for Red 

Dog to give the communities updated information on operations, including environmental 

matters. It also provides an opportunity for community members to raise any concerns.

Subsistence Committee Meetings. Red Dog holds quarterly meetings with the Red 

Dog Subsistence Committee. This provides a key opportunity to obtain input from 

knowledge holders and elders from Kivalina and Noatak.

o In 2016, Red Dog shared information about concentrate spill cleanup efforts, Red 

Dog longevity, shipping season, port security procedures and caribou hunting 

safety, and fugitive dust control.

o Teck received a letter from the Subsistence Committee regarding dust control, 

mainly on the Port Road and Port Site. Teck is working to address the concerns 

outlined in this letter. The process to make dust control a higher priority has 
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involved many departments, such as Mining, Surface Crew, Heavy Equipment

(HE), and Information Technology. The subsistence committee is updated 

quarterly on Teck’s progress addressing these concerns. For more detail, please 

refer to the section titled “Dust Emissions Reduction Actions” below.

Meetings with the Kivalina IRA. Red Dog meets regularly with the Kivalina IRA 

Council. Topics of discussion have included the creation of a Memorandum of 

Agreement (MOA) in which a working group is formed to address environmental 

concerns, human health issues, traditional land use, and other topics decided on by the 

working group.

Outreach and Education. Red Dog continues to look for opportunities to provide 

stakeholders and communities of interest with greater understanding of their operations.

o The Red Dog Environmental Observer program was implemented to encourage 

community members to accompany Red Dog environmental technicians (or 

others) in the field during sampling or testing events. In 2016, the environmental 

observer program focused on providing additional opportunities for community 

members to develop a greater understanding of health and environmental 

monitoring efforts. A resident from Kivalina was invited to accompany and 

observe the marine sediment sampling event conducted offshore near the Red 

Dog Port site. The sampling event is conducted by Red Dog environmental 

personnel every two years as part of the RMP. For more detail, please refer to 

the section titled “Monitoring Actions” below.

o Red Dog continued working in collaboration with the Alaska Plant Materials 

Center to develop a native seed collection program in the village of Noatak, with 

the intent to use the seed for Red Dog reclamation activities including 

concentrate spill sites. The pilot study will serve to establish a fair price/unit for 

native seeds so that stakeholders who wish to collect native plant seeds for 

remediation/reclamation can operate as independent business owners.

Dust Emissions Reduction Actions

The Dust Emissions Reduction Plan is intended to achieve Risk Management Objective #1: 

Continue reducing fugitive metals emissions and dust emissions. To achieve this objective, the 

Dust Emissions Reduction Plan was developed with the goal “To reduce the amount of fugitive 
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dust released into the environment near the DMTS and Red Dog Mine to protect human health 

and the environment.”

Road Dust Emissions Reduction Actions. In spring and summer 2016, as in every spring and 

summer, during the warmer months when snow and ice are no longer present, calcium chloride 

is applied to the gravel roads as a dust suppressant because it retains moisture for prolonged 

periods. Additionally, water trucks spread water on the port and mine site roads. Using the 

calcium chloride with water applications holds down dust and stabilizes unpaved road surfaces. 

Calcium chloride applications will be continued in spring 2017, but an additional product(s) may 

also be tried and evaluated for effectiveness.

Subsistence Committee Port Road Concerns. On October 3, 2016, the Subsistence 

Committee, composed of Kivalina and Noatak elders, sent a letter to RDO expressing concerns 

about the watering trucks being out of service and unavailable during summer 2016. In 

response to the letter, RDO has elevated the importance of how water trucks are serviced, 

making them a high priority for repairs. Specifically in response to the letter, the following 

system improvements have been made in the heavy equipment repair shop:

An EV (environmental) designation has been added to all watering-related equipment, 

including trucks, pumps, spray parts, etc. The EV designation emphasizes the 

importance of the equipment that supports environmental commitments, marking it as 

first priority for repairs.

A new planning board was installed in the HE Shop for surface crew equipment (started 

October 12, 2016) to improve communication between the Surface Crew and the HE 

Shop.

The HE Shop has committed one bay per shift to working on surface crew equipment 

(starting October 17, 2016) so EV designated equipment always has priority for repairs 

and maintenance.

During the quarterly Subsistence Committee meeting (October 18, 2016), a representative from 

the Red Dog Environmental Department was present and thanked the Elders for providing the 

letter of concern to Red Dog. A presentation that outlined the above changes was also

discussed with the Elders.
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Tailings Beach Dust Suppression. In 2015, a new dust suppression product was tested in the 

laboratory and showed favorable results for use at RDO. Although initially intended for use on 

the roads, further discussion with the manufacturer suggested it might not hold up to heavy 

traffic as well as the calcium chloride already in use on the road. Instead, laboratory trials by the 

manufacturer suggested the product would be well suited for dust suppression on Red Dog 

tailings beaches. Therefore, the product was ordered and applied by a crop duster airplane

(garret turbine powered Thrush with a load capacity of 4,000 pounds and 510 gallons) from 

Glenn Air and also by hydroseeder from September 9–16, 2016, to all exposed tailings 

beaches. The product (Tall Oil Pitch, or TOP, by Enssolutions) is derived from wood and is 

biodegradable, non-toxic, non-water soluble, non-leaching, non-corrosive, and passes toxicity 

testing. The viscous, dark brown sticky substance is effective at suppressing dust releases from 

mine tailings by forming a water and wind-proof barrier. Depending on ease of use and 

effectiveness, the product may be used again in fall 2017 for tailings dust suppression.

Future Dust Emissions Reduction Actions. In 2016, RDO began discussions regarding future 

planned dust emissions reduction actions. A few ideas were generated during discussions, 

including purchasing a calcium chloride dust suppressant spreader for the port areas, securing 

a water truck specifically for watering roads in the port area, and possibly designing a waterless 

air-wash for trucks exiting the Truck Unloading Building at the Port. Updates on these potential 

plans will be provided in 2017.

Remediation Actions
The Remediation Plan is intended to facilitate the achievement of the Risk Management 

Objective #2: Continue remediation or reclamation of selected areas to reduce human and 

ecological exposure. To achieve this objective, the Remediation Plan was developed with the 

goal “To define a consistent method for identifying and selecting affected areas and 

implementing remediation and/or reclamation” (for metals- or ore-concentrate-affected areas). 

Specific requirements for remediation are set forth in various permits and approved documents 

such as the Reclamation and Closure Plan (Teck 2011) and referenced in the Remediation 

Plan.

MS-13 Zinc Spill Reclamation. Reclamation of a previous zinc concentrate spill at MS-13

occurred in 2016. On October 3, 2015, a Nana/Lynden truck trailer hauling a load of zinc 

concentrate along the Port Road from the Red Dog Mine towards the Red Dog Port exited the 
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shoulder of the road. The rear trailer went off the west side of the Port Road, and the spill 

occurred in an area with a steep slope leading from the west Port Road shoulder down to a 

drainage. The tractor and first trailer stayed upright, and the driver was uninjured. The total 

weight of concentrate spilled to the environment was 144,000 pounds (65,500kg).

The driver reported the incident to his supervisor, the scene was secured, and agencies and 

stakeholders were notified of the spill as required. A major recovery effort was undertaken 

immediately to collect the concentrate piled on the tundra and in the drainage. Areas with 

elevated zinc levels were excavated by hand, and the excavated soil was removed from the 

site. Soil samples were taken after the cleanup for laboratory analysis.

Based on the results of analyzing the soil samples, additional corrective actions were completed 

with participation of the firm Restoration Science and Engineering in February 2016 to complete 

the cleanup activities. On June 18 and June 19, 2016, the following control and protective 

measures were used for revegetation and stabilization at the MS-13 Site by Nana/Lynden and 

Restoration Science and Engineering personnel:

Upslope Control Measures 

Two shallow diversion ditches were installed along the road to help prevent run-on 

during stabilization of the site 

Two rock check dams were installed between the diversion ditches to help reduce 

sediment flow and slow storm water velocities 

Coir logs were installed at the drainage location between the roadway ditch and site to 

help slow, filter and dissipate run-on 

Control Measures Installed 

Surface roughening and trench preparation for jute mat and fiber rolls 

o Using hand tools (hoes, shovels, and pick-axe) and jack hammer in some areas 

Grading side slope to remove rill and gully formation 

o Using hand tools (hoes and shovels) 

Hydro seeded the disturbed areas per the Alaska Revegetation Manual for Arctic Region 

and existing Red Dog revegetation practices

o Approximately 25 to 30 lb of seed mix
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Approximately 25 lb of Arctared red fescue, Alyeska polargrass, and 

Tundra glaucous bluegrass 

Approximately 5 lb of Norcoast Bering hairgrass 

o 150 lb of fertilizer 

o 300 lb of mulch 

Jute mat installation in accordance with the manufacturers recommendations and Best 

Management Practice AK-14, keyed in at top and 6-inch staples throughout 

Coir log and straw wattles along slope, approximately 10 to 15 foot intervals based on 

steepness of the slope

o Coir logs were installed at the toe of the slope for stream bank protection while 

vegetation becomes established and to reduce the potential sediment transport 

into the stream.

The entire seeded area was watered a few times per week to provide sufficient moisture for 

seed germination, but the ground cover failed to establish. Seed samples were sent to Peter 

Johnson at Alaska Department of Natural Resources (Plant Materials Center) for testing.

Unfortunately, the seed tests suggested rates of germination from 0 to 7%. Therefore, additional 

fresh seeds will be ordered and the site will be revegetated in May or June 2017, using the 

same methods outlined above. Additionally, all previous spill sites remediated in 2015 and 2016 

will be revisited in summer 2017 and reseeded as necessary.

Port Race Track Remediation and Resurfacing. As part of the Red Dog Fugitive Dust Risk 

Management Monitoring Plan, road surface monitoring is conducted to determine metals 

concentrations on road surfaces, which are potential sources of metals via tire spray and 

windblown dust to the surrounding environment. Monitoring is conducted every two months. As 

discussed in the Fugitive Dust Risk Management Plan 2015 Annual Report, data collected in

2015 showed that lead concentrations exceeded Arctic Zone Industrial Cleanup Levels three 

consecutive times in 2015 at the port site. Based on these results, the section of the road that 

had elevated metals concentrations was reclaimed and resurfaced in October 2016, per 

procedures described in the Fugitive Dust Risk Management Monitoring Plan.

On August 23, 2016, additional port road sampling was conducted by the Red Dog 

Environmental Department. The port road was sampled from the surge bin to 2,500 feet beyond 

the racetrack exit. Each sampling decision unit was 500 feet long, and 10 x-ray fluorescence 



Red Dog Mine Fugitive Dust Risk Management Plan

2016 Annual Report 16

(XRF) samples were taken from each decision unit and averaged together. Results were 

highest just past the Truck Unloading Building and tapered off from that point. Concentrations 

decreased drastically as one continued clockwise around the racetrack. Concentrations along 

the port road were also much lower than those around the racetrack. This sampling event 

dictated that remediation of the road was warranted all around the racetrack.

Remediation took place from August 27 through 29, 2016. A total of 325.5 cubic yards of 

material (11 dump-truck loads and 7 end-dump loads) were hauled from the racetrack to the 

mine for recycling through the mill. Approximately 499 cubic yards of clean material was placed 

back around the racetrack to replace what had been hauled away.

Worker Dust Protection Actions
The Worker Dust Protection Plan was developed in response to Risk Management Objective 

#7: Protect worker health. To achieve this objective, the Worker Dust Protection Plan was 

developed with the goal “To minimize worker exposure to fugitive dust, provide ongoing 

monitoring of exposure, and ensure a comprehensive communication system.”

Safety is a core value for Teck, and Teck is committed to providing leadership and resources for 

managing safety and health. Accordingly, the company has developed Environment, Health, 

Safety, and Community Management Standards applicable to their operations worldwide. In 

addition, Teck has developed a comprehensive Occupational Safety and Health Program 

tailored specifically to RDO to protect worker health. The program complements the corporate 

standards and is designed to manage all aspects of workplace safety and health, including 

worker dust protection. The Worker Dust Protection Plan ties in closely with the existing health 

and safety programs at the mine, which are overseen by the Safety & Health and Medical 

departments.

Worksite blood lead monitoring was conducted in 2016 by the Safety & Health and Medical 

Departments. Blood lead level testing is performed for all employees on a regular basis and the 

State of Alaska receives copies of all laboratory results directly from the third-party laboratory.  

In 2016, blood lead monitoring results indicated exposures were below both the MSHA/OSHA 

standards. Five people exhibited blood lead levels slightly highergreater than the more stringent 

Red Dog standards, ranging from 25.2 to 37.3 μcg/dL.  Therefore, those five underwent 



Red Dog Mine Fugitive Dust Risk Management Plan

2016 Annual Report 17

additional blood lead monitoring, and two of them received counseling.  No workers were 

removed from the job due to blood lead levels in 2016.

Uncertainty Reduction Actions
The Uncertainty Reduction Plan follows from Risk Management Objective #5: Conduct research 

or studies to reduce uncertainties in the assessment of effects to humans and the environment.

In order to achieve this objective, the Uncertainty Reduction Plan was developed with the goal: 

“To identify and prioritize prospective research or studies to reduce uncertainties in the 

assessment of effects of fugitive dust to humans and the environment.”

Caribou Subsistence Use. Because caribou are an important subsistence resource, a 

scientific research article was prepared in 2017 that addresses the Western Arctic Herd caribou 

that overwinter near Red Dog. In the article, multiple lines of evidence were used to evaluate 

the contribution of metals in fugitive dusts associated with Red Dog operations and transport to 

metals levels in caribou and potential risks associated with subsistence consumption of caribou 

harvested near the road and mine. The study found that fugitive dust emissions associated with 

Red Dog are not a significant source of metals in caribou and that caribou remain safe for 

subsistence level human consumption. In addition, the study indicates that caribou do not 

appear to avoid the area of RDO, the Road, and the Port. Rather, the data indicate actual use of 

the area by WAH caribou is what would be expected based on its geographic area relative to 

the entire WAH range. The manuscript, titled “Application of a weight of evidence approach to 

evaluating risks associated with subsistence caribou consumption near a lead/zinc mine” was 

submitted for peer review to a scientific journal. A draft copy of the manuscript is included in the 

appendix.

Upcoming Caribou Cooking Study. The results of the risk assessment (Exponent 2007) 

indicated that overall human health risks were low, including potential risks associated with 

consumption of metals in caribou tissue. Consumption of caribou muscle (meat), liver, and 

kidney was evaluated in the risk assessment, but bone and bone marrow were not directly 

evaluated. Community members expressed concern that they could be exposed to lead stored 

in caribou bone; therefore, an additional study has been planned to evaluate bone and bone 

marrow consumption. The primary objective of the study is to conduct an analysis to determine 

typical bone lead levels in caribou and transfer of lead from bone to food during cooking. In 

addition, a cooking competition will be incorporated into the study so that individuals from 
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Kivalina and Noatak can prepare dishes that include caribou bone, and lead concentrations will 

be measured in those dishes. The scientific questions that this study seeks to address include 

the following:

1. What are the lead concentrations in bone and bone marrow in caribou harvested 

near Red Dog?

2. Are lead concentrations in marrow and bone from caribou harvested near Red Dog 

different from those in reference caribou harvested elsewhere?

3. How much lead does marrow/bone contribute to food cooked by the local community 

with those ingredients?

4. How do lead concentrations in marrow/bone from other meats (e.g., beef) compare 

to caribou?

A detailed phase one study plan (the laboratory-based cooking study) was developed in 2015

and 2016. The detailed phase one study plan will be issued for review by the Ikayuqtit Review 

Team in 2017. Following stakeholder review, the detailed phase one study plan will be updated 

as needed and then posted to www.RedDogAlaska.com. Sampling of caribou and 

implementation of the first phase of the study is anticipated for 2018, with development of the 

detailed phase two study plan (the community-based cooking study) to follow later in 2018 or 

2019.

Monitoring Actions
The Monitoring Plan (Exponent 2014a) is intended to facilitate the achievement of the following 

risk management objectives:

Objective 1: Continue reducing fugitive metals emission and dust emissions [this 

objective is indirectly addressed through monitoring to verify effectiveness of operational 

dust control measures]

Objective 3: Verify continued safety of caribou, other representative subsistence foods, 

and water

Objective 4:  Monitor conditions in various ecological environments and habitats, and 

implement corrective measures when action levels are triggered

Objective 6:  Improve collaboration and communication among all stakeholders to 

increase the level of awareness and understanding of fugitive dust issues.



Red Dog Mine Fugitive Dust Risk Management Plan

2016 Annual Report 19

To achieve these objectives, the Monitoring Plan (Exponent 2014a) was developed with the 

goal “To monitor changes in dust emissions and deposition over time and space, using that 

information to: 1) assess the effectiveness of operational dust control actions, 2) evaluate 

the effects of the dust emissions on the environment and on human and ecological exposure, 

and 3) trigger additional actions where necessary.”

Actions included in the Monitoring Plan were developed from priority actions identified during 

development of the RMP, with input from local stakeholders, technical experts, and state and 

federal regulatory agencies. This section presents the results of the Monitoring Plan actions 

implemented during 2016. An overview of the components of the monitoring program with 

frequencies of monitoring is shown in Figure 2. A map-based illustration of monitoring program 

components and monitoring stations and sites is shown in Figure 3.

Monitoring Programs for DEC Oversight

The marine sediment and soil monitoring programs are ongoing for DEC oversight, and results 

are also used for trend analysis at RDO. Soil monitoring is planned again for 2017. Marine 

sediment monitoring conducted in 2016 is summarized below.

Marine Sediment Monitoring
Marine sediment sampling was conducted in the fall of 2016 to monitor operational-scale dust 

deposition in the marine environment surrounding the DMTS port ship loader facilities 

(Exponent 2016). The sediment samples were collected from seven locations around the Red 

Dog port facility that had exhibited elevated metals concentrations when sampled in 1990 

(Figure 3). These locations have been periodically re-sampled since 2003 as part of the ongoing 

marine sediment monitoring program to evaluate temporal changes in the average metal 

concentrations. The purpose of the marine sediment sampling program is to measure and track 

over time the concentration and distribution of metals in marine sediments around the port 

shiploader (Figure 4).

Samples were analyzed for cadmium, lead, and zinc, which are the primary constituents of 

concern and risk drivers in the lead and zinc concentrates transported via the shiploader and 

barges. As specified in the monitoring plan (Exponent 2014a), the measured levels are 

compared with the effects range low (ER-L) guideline values developed by Long et al. (1995) for 

marine sediment.
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In 2016, concentrations of cadmium, lead, and zinc in sediment did not exceed their respective 

ER-L at any of the sampling stations. Also, cadmium, lead and zinc concentrations did not 

exceed the ER-Ls at more than one station for more than two annual monitoring events in a row

in 2012, 2014, and 2016. Therefore, according to the protocol in the monitoring plan (Exponent 

2014a), monitoring continues on a biennial basis, with the next marine sediment monitoring 

sampling event scheduled for 2018.

The marine sediment monitoring report is included in an appendix.

Operational Monitoring

U.S. EPA Method 22 – Visible Emissions Evaluation
Visible emissions evaluations (VEE) were conducted as required for the Title V air permit at the 

mine. Monitoring occurs at multiple locations within the mine boundary and at the port. Along 

the DMTS road, VEE observations are conducted daily when road surfaces are dry but not 

frozen. Typical VEE monitoring locations are shown on Figure 3, though the locations depicted 

are not all-inclusive, as the locations may vary. All VEE readings required under the Title V 

permit have been performed and are submitted twice a year to DEC in the Title V Facility 

Operating Report.

In addition, when operational changes are made for which additional VEE readings are used to 

evaluate before/after results, these results are reported in the Annual Report. No such changes 

occurred in 2016; therefore, there is no additional VEE monitoring to report for 2016.

TEOM Source Monitoring
Tapered element oscillating microbalance (TEOM) samplers are used for air quality monitoring 

at four locations near sources within the mine and port (Figure 3). Mine TEOMs are located 

downwind of the pit and crusher at the Personnel Accommodations Complex (PAC) and at the 

main tailings dam (Tdam) downwind of the tailings beach, mill, and other facilities (Figure 4). 

Port TEOMs are located downwind of the CSBs and in the lagoon area downwind of the 

concentrate conveyor (Figure 5).

The TEOMs produce real-time measurements of dust in air and collect discrete samples which 

are then analyzed to provide airborne metals concentrations. Measurements are reported as 

total suspended particulates (TSP), and zinc and lead concentrations are reported as TSP-Zn
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and TSP-Pb, respectively. TEOMs are operated continuously3 to measure real-time TSP. Filters

collect TSP over 24-hour periods every third day at the mine and every sixth day at the port for 

TSP-Zn and TSP-Pb analysis.

The monthly averages of 2013, 2014, 2015, and 2016 TSP-Pb and TSP-Zn concentrations are 

shown on Figure 6a for all four mine and port TEOM locations. The concentrations of lead and 

zinc at the mine area are typically higher than those at the port area (Figure 6a).

Mine TEOM Results. At the mine, (Figure 6b), lead and zinc concentrations were 

typically lowest in summer months (the months with higher humidity and more road 

watering for dust control), and highest in winter months (the coldest, driest, and 

lowest humidity months, when road watering is not possible because of freezing 

conditions).

Port TEOM Results. At the port (Figure 6c), lagoon TEOM lead and zinc 

concentrations are highest from July through November, corresponding with the 

peak shipping season. Lead and zinc concentrations detected in the port TEOMs are 

generally lower in 2016 than past years, with the exception of October 2016, when 

lead concentrations were higher.

Statistical Trend Analysis for TEOM Data. Statistical testing methods were used to evaluate 

whether TEOM datasets have statistically significant temporal trends in metals concentrations.

The Seasonal Mann-Kendall (SMK) trend test is a nonparametric method to investigate 

temporal trends in time series containing substantial seasonal variability. In this case, TEOM 

data were summarized on a monthly basis. Seasonal trend tests were conducted using monthly 

means and monthly 95th percentile concentrations to evaluate both average conditions and a 

measure of the upper limit. Seasonal trend tests require valid data from each month for at least 

three years within the period considered.

Results of the statistical trend tests for TEOM data (lead and zinc concentrations) in four 

locations (Mine PAC, Mine Tdam, Port CSB, and Port Lagoon) are summarized in Table 1. Port 

CSB and Lagoon results were also analyzed as a combined data set. This combined analysis is

3 Occasional system upsets do occur as a result of weather or equipment failure. TEOM readings are 
monitored frequently so that system upsets are noted and corrected as soon as possible. Missing or
unusable data are noted in the raw data files and are not used in statistical trend evaluations.
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supported by the proximity of the two port locations and the similarities in monthly average 

concentrations for both lead and zinc (Figures 7a and 7b).

For the most recent four-year period (2013–2016), statistical analysis indicates the Port area 

and the Mine area have been relatively stable to declining in lead and zinc concentrations, both 

in mean and 95th percentile concentrations (Table 1, Figures 7a and 7b). In fact, the Port 

Lagoon TEOM has shown significant decreasing trend in mean zinc concentration over the last 

four years.

TEOM Real-Time Alarm System Monitoring
Real-time TEOM data is used internally to monitor for high dust events so that mine activities 

can be modified (where possible) to reduce dust levels. When air quality measurements 

exceeded a warning level or an alarm level, the alarm status was displayed on the Red Dog 

weather intranet web page to notify personnel within the Mine Operations and Environmental 

departments to take corrective action. Examples of these corrective actions include ordering 

water on the roads or stockpiles or shutting down loading operations during windy conditions.

Road Surface Monitoring
Loose fine materials subject to airborne transport into the surrounding environment are sampled 

from the road surface at eight locations every two months. From the mine site to the port, the 

eight road surface monitoring station locations are:

Mine CSB (near exit from truck loading portion of CSB)

The Y (near the back dam, between the CSB and the Airport)

Airport

MS-13 (former material site where road crosses the mine boundary)

MS-9 (material site between the mine and CAKR)

R-Boundary (northern boundary of CAKR)

MS-2 (material site just inside the northern boundary of the port)

Port CSB Track (road near exit from truck unloading building at the port CSBs)

Samples were analyzed onsite using a portable XRF analyzer to determine lead, zinc, and 

cadmium concentrations in road surface materials. The “Mine CSB” and “The Y” stations (inside 

the mine boundary) often exceed the cleanup levels and are managed so as to reduce tracking 

of metals concentrates toward the port. Final remediation of the mine areas will occur after mine 
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closure according to the methods outlined in the Red Dog Mine Waste Management, 

Reclamation and Closure Monitoring Plan (Teck 2011).

For the most recent four-year period (2013–-2016), statistical analysis indicates that road 

surface samples have been relatively stable in mean lead, zinc, and cadmium concentrations 

(Table 3, Figures 8a, 8b, and 8c). Note, if measured road surface concentrations at stations 

outside the mine boundary exceed Arctic Zone Industrial Cleanup Levels for lead, zinc, or 

cadmium (800, 41,100, and 110 mg/kg respectively4) for more than two consecutive sampling 

periods, that road section is to be remediated and resurfaced as described in the Remediation 

Plan (Exponent 2011).

Results for stations outside the mine and port boundaries did not exceed Arctic Zone Industrial 

Cleanup Levels for lead, zinc, or cadmium from 2011 to 2015 (Figures 8a, 8b, and 8c).

However, at the Port CSB Track, lead concentrations exceeded the cleanup levels for two 

consecutive sampling periods in 2015 (Figure 8a). Thus at the Port CSB Track, where lead 

concentrations exceeded the cleanup levels in consecutive sampling periods in 2015 (Figure 

8a), remediation work was implemented. Based on road surface monitoring results from 2016, 

no additional road remediation and resurfacing is required in 2017.

Dustfall Jar Monitoring
Dustfall jars are passive continuous collectors for measuring dust deposition; samples are 

collected every two months at all locations. Approximately 86 dustfall stations are located

around the mine, port, and DMTS road, as follows:

At the mine, approximately 34 jars are placed in locations around the facilities (Figure 3).

Along the DMTS road, 12 dustfall jars are located at three stations, each with four 

dustfall jars, two on either side of the road. The DMTS road stations are collocated with 

road surface sampling stations near the port boundary, the CAKR northern boundary, 

and midway between CAKR and the mine. The dustfall jars are located approximately 

100 m from the shoulder of the DMTS, with 100 m between them, oriented parallel to the 

road (Figure 3).

4 Cleanup levels according to 18 AAC 75.341, as revised in 2008 (available on the internet at 
https://dec.alaska.gov/spar/csp/docs/75mas_art3.pdf). Note that the cadmium and zinc cleanup level 
would be lower, at 79 and 30,400 mg/kg, if the zone were considered to be the “Under 40 inch Zone” by 
DEC, which is a function of the definitions at 18 AAC 75.990.
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At the port, 38 jars are placed roughly in a rectangular grid throughout the area (Figure 

3).

An additional two jars are considered reference stations, one upwind of the road near 

Evaingiknuk Creek and another near the Wulik River, to the north of the operation 

(Figure 3).

Statistical Trend Analysis for Dustfall Jar Data. Temporal trends in deposition rates or 

metals concentrations in dustfall jars data were evaluated using the same statistical methods 

used for the TEOM analyses, using seasonal trend tests conducted with bi-monthly mean and 

95th percentiles (method as discussed above in the “TEOM Source Monitoring” section).

Lead. For lead, dustfall deposition rates and concentrations have been stable over the 

most recent four-year period. No statistically significant trends were identified at any 

location over the most recent four-year period, except for at the port when considering 

only upper limits (Table 2). Time series plots of lead dustfall deposition rates and 

concentrations are presented in Figures 9 and 12, respectively.

Zinc. For zinc, dustfall deposition rates and concentrations have been stable over the 

most recent four-year period. No statistically significant trends were identified at any 

location over the most recent four-year period, either in average or upper limits (Table 

2). Time series plots of zinc dustfall deposition rates and concentrations are shown in 

Figures 10 and 13, respectively.

Total Solids. For total solids, the deposition rates have been stable with no statistically

significant trends identified at any location over the most recent four-year period, either 

in average or upper limits (Table 2). Time series plots of total solids dustfall rates are 

presented in Figure 11.

Caribou Tissue Monitoring
Red Dog Mine is located within the normal annual range of the WAH. Surveys of caribou have 

been conducted periodically since 1984 by the Alaska Department of Fish and Game (DFG) and 

have provided baseline information against which more current studies may be compared. 

Caribou tissue monitoring for dust-related constituents under the RMP program was scheduled

to occur in 2015 and then again in 2016, but due to lack of caribou overwintering near the road, 

it was postponed until 2017.
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Summary of Monitoring Results

Dust monitoring data from the TEOM air samplers, road surface samples, and the dustfall jars 

were statistically evaluated to assess the current trends over the most recent four-year period.

The data indicates that the measured concentrations and deposition rates at the mine, port, and 

road areas are stable and not significantly increasing. The one exception is for the port, where 

dustfall jars indicate a significant increase in the upper bound values of lead deposition rate (but 

not for average values). On the other hand, the Port Lagoon TEOM has shown a significant 

decreasing trend in mean zinc concentration.

A summary of statistical trend analysis results for TEOM, road surface, and dustfall jar 

monitoring programs is presented in Table 4. This table provides an at-a-glance overview of 

results of dust monitoring programs. Results from the monitoring programs largely indicate that 

concentration trends are flat (i.e., no increasing or decreasing trend). Overall, environmental 

media concentrations remain similar to or lower than those evaluated in the DMTS risk 

assessment (Exponent 2007).
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Figure 4. Mine TEOM locations
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Figure 5. Port TEOM locations
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Figure 6a. TEOM monthly monitoring data comparison, 2013−2016
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Figure 7a. TEOM Lead Concentration plots (all years)
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Figure 7b. TEOM Zinc Concentration plots (all years)
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Figure 8a. Road Surface Lead Concentration plots (all years)
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Figure 8b. Road Surface Zinc Concentration plots (all years)
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Figure 8c. Road Surface Cadmium Concentration plots (all years)
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Figure . Dustfall Jars Lead Deposition Rate plots (all years)
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Figure . Dustfall Jars Zinc Deposition Rate plots (all years)
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Figure . Dustfall Jars Solids Deposition Rate plots (all years)
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Figure . Dustfall Jars Lead Concentration plots (all years)
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Figure  Dustfall Jars Zinc Concentration plots (all years)
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ABSTRACT 23 

Overland transport of ore concentrate from the Red Dog lead/zinc mine in northwest Alaska to 24 

its seaport has historically raised concerns among local subsistence users regarding the potential 25 

impacts of fugitive dust from the operation, including the potential uptake of metals into caribou 26 

meat. Caribou are an integral part of life for northern Alaska Natives for both subsistence and 27 

cultural reasons. The Western Arctic caribou herd, whose range includes the Red Dog mine, 28 

transportation corridor, and port site, sometimes overwinter in the vicinity of mine operations.   29 

A weight of evidence approach using multiple lines of evidence was used to evaluate potential 30 

risks associated with subsistence consumption of caribou harvested near the road and mine. Data 31 

from a long-term caribou monitoring program indicate a lack of consistent trends for either 32 

increasing or decreasing metals concentrations in caribou muscle, liver, and kidney tissue.  Lead, 33 

cadmium, and zinc from all tissues were within the range of reference concentrations reported 34 

for caribou elsewhere in Northern Alaska.  In addition, a site use study based on data from 35 

satellite-collared caribou from the Western Arctic Herd showed that caribou utilize the area near 36 

the road, port, and mine approximately 1/20th to 1/90th of the time assumed in a human health 37 

risk assessment conducted for the site, implying that risks were significantly overestimated in the 38 

risk assessment.  The results from multiple lines of evidence consistently indicate that fugitive 39 

dust emissions from Red Dog Operations are not a significant source of metals in caribou, and 40 

that caribou remain safe for human consumption.  41 

 42 

Key Words: fugitive dust; Western Arctic Herd; native northern Alaskans; metals43 
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INTRODUCTION45 

The Red Dog mine area in northwest Alaska is highly mineralized and overland transport 46 

of lead and zinc ore concentrate from the mine to the seaport occurs throughout the year along 47 

the DeLong Mountain Regional Transportation System (DMTS). Sampling results from 1999 48 

indicated the presence of lead in road soil and on moss growing near the road (NPS 2000). 49 

Caribou (Rangifer tarandus) are an integral part of life for northern Alaska Natives for both 50 

subsistence and cultural reasons.  Multiple studies of caribou were conducted to evaluate 51 

potential risks associated with subsistence consumption of caribou harvested near the Red Dog 52 

mine and DMTS road.  These studies, along with an additional site use study based on data from 53 

satellite-collared caribou from the Western Arctic Herd, are described in this paper.  We 54 

evaluated multiple lines of evidence from these studies to determine whether fugitive dust 55 

emissions from Red Dog Operations are a significant source of metals in caribou, and to assess 56 

whether caribou remain safe for human consumption.   57 

Caribou herds in Northern Alaska 58 

Four distinct caribou herds are found in northern Alaska. The area near the Red Dog mine 59 

and the DMTS is included in the normal annual range of two of those herds, the Western Arctic 60 

(WAH) and the Teshekpuk (TCH) herds (Figure 1).  The Western Arctic herd (WAH) ranges 61 

over approximately 140,000 square miles (Dau 2015).  This herd numbered approximately 62 

242,000 in 1970, declined to approximately 75,000 in 1976, and peaked at approximately 63 

490,000 in 2003. In 2013, the herd numbered approximately 235,000 (Dau 2015). The smaller 64 

TCH numbered approximately 39,000 in 2013, the last year for which photocensus data were 65 

available (Parrett 2015).  The TCH range also extends to the area around the DMTS, particularly 66 

in the winter (Person et al. 2007).  In addition, caribou from these two herds regularly mix (Dau 67 
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2015; Parrett 2015).  Person et al. (2007) estimated an apparent emigration rate from the 68 

Teshekpuk herd of approximately 7% in 1990–2005, evenly split between the WAH and the 69 

Central Arctic herd (CAH).  The WAH ranges widely throughout the year, and in some years 70 

caribou from this and the TCH winter near the road and mine thus raising the possibility these 71 

animals might be exposed to mine-generated metals in dust, soil, water, or plants.   72 

Previous caribou studies 73 

In 2001, the Alaska Department of Public Health (ADPH) conducted a health study 74 

evaluating exposure of residents from Kivalina and Noatak, the two villages nearest Red Dog 75 

mine, to metals present in subsistence foods (ADPH 2001).  The ADPH study included a review 76 

of prior studies conducted by ADFG and others, as well as an analysis of metals levels in 77 

subsistence foods, including in caribou collected from near the Red Dog mine as part of a study 78 

conducted by ADFG in 1996.  ADPH concluded that “…average concentrations of metals found 79 

in caribou harvested near the Red Dog Mine and DMTS road were low.  Eating caribou from the 80 

Western Arctic caribou herd does not pose a public health threat.” 81 

An additional site-specific, multipathway human health risk assessment (HHRA) was 82 

conducted using data collected from 2000-2004 that evaluated exposure to DMTS-related metals 83 

through incidental soil ingestion, water ingestion, and subsistence food consumption under three 84 

scenarios:  1) child subsistence use, 2) adult subsistence use, and 3) combined 85 

worker/subsistence use (Exponent 2007).  Estimated risks from each of the scenarios were well 86 

within acceptable public health limits.  However, exposure to metals through caribou 87 

consumption accounted for approximately 70% of the total estimated risk in all three scenarios, 88 

highlighting the importance of additional understanding of this potential exposure pathway.   89 
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In risk assessment practice, the term “subsistence level consumption” describes 90 

consumption of most or all of a particular food type or group of foods from a locally harvested 91 

source and/or consumption of those foods at significantly higher rates than the general public.  92 

Two key assumptions were included in the HHRA to address uncertainty in the contribution of 93 

subsistence foods to the overall diet and the contribution of site-related metals to human health 94 

risk.  First, although data from the region indicate that subsistence foods compose approximately 95 

20% of the total diet (Johnson et al. 2009), the HHRA assumed that subsistence contribute 100% 96 

of the diet of local subsistence users.  Second, fractional intake (FI, defined as the fraction of 97 

metals in a food type derived from the site relative to total metals present in the food source) was 98 

estimated to be 0.09 (i.e., 9%) based on the ratio of the total land area covered by the study area 99 

relative to the total harvest area used by neighboring communities.  The latter assumption 100 

overestimates the contribution of metals from the site both because the caribou home range is far 101 

greater than the harvest area for local communities and because individual caribou spend a 102 

relatively small amount of time in the area near the mine and DMTS road.   103 

Although the ADPH analysis and the HHRA indicated that potential impacts to caribou 104 

and subsistence users were minimal to negligible, additional monitoring and study of caribou and 105 

other subsistence foods are included as part of ongoing fugitive dust risk management activities 106 

for the site.  Results from that monitoring are included in the analyses described herein.   107 

METHODS108 

One aspect of ongoing risk management for fugitive dust at Red Dog Operations includes 109 

periodic collection and necropsy of caribou to assess their general health and determine tissue 110 

metal concentrations.  Additionally, a caribou site use study was conducted to reduce uncertainty 111 

related to risk assessment assumptions.  In this paper, the results of these studies are evaluated in 112 
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the context of potential risks associated with subsistence consumption of caribou harvested near 113 

the road and mine.  The methods used in these studies are described below.   114 

Caribou monitoring program 115 

In spring 2002 and again in spring 2009, 10 caribou were harvested from near the Red 116 

Dog mine and the DMTS road by hunters from Kivalina or Noatak who had been contracted by 117 

Teck Alaska for this purpose.  All caribou collected had overwintered near the Red Dog Mine 118 

and northeastern section of the DMTS. Caribou were killed by a gunshot to the head or cervical 119 

vertebrae whenever possible, and intact carcasses were transported to a heated building 120 

immediately after being taken. During 2002 necropsies were conducted by Dr. P. Meyer and J. 121 

Dau following standard laboratory procedures. Necropsies conducted during 2009 were 122 

performed by Dr. K. Beckmen, J. Dau and L. Parrett following the CARMA protocol (Gunn and 123 

Nixon 2008). All necropsies were conducted on the same day that the animals were harvested, 124 

and usually within 1-4 hours of time of death.  Muscle, liver, and kidney tissues were dissected at 125 

the time of harvest, frozen immediately, and shipped for metals analysis.  No samples were taken 126 

from tissue areas that might have been affected by bullet fragments.  Incisor teeth were collected 127 

to estimate animal age. All edible meat from collected caribou was salvaged and distributed to 128 

residents of Noatak and Kivalina. 129 

Metals data from the 2009 collection were compared to metals concentrations in the 130 

“reference” caribou tissue harvested in 1996 from other areas in northern Alaska (O’Hara et al. 131 

2003).  Because raw data from the 1996 data set were not available, statistical differences 132 

between Red Dog and reference caribou were assessed by treating each location mean in the 133 

reference dataset as an independent measurement and calculating a one-sided 95 percent upper 134 
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prediction limit (95%UPL) for the range of expected measurements.  Red Dog caribou tissue 135 

concentrations were considered statistically different if the mean exceeded the 95%UPL.   136 

Data were also compared to metals concentrations in Canadian caribou and Scandinavian 137 

reindeer from the literature (Borch-Johnsen et al. 1996; Chan et al. 2001; Crete et al. 1986; Elkin 138 

and Bethke 1995; Kuhnlein and Soueida 1992; Larter and Nagy 2000; Rintala et al. 1995).  None 139 

of the populations included in the literature comparisons was known to have any specific metal 140 

exposure other than to levels that occur naturally in the environment.  Raw data were not 141 

reported in these studies so statistical analysis of the comparison was not conducted. 142 

To assess temporal trends, Red Dog caribou metals concentrations from 2009 were 143 

compared to previous years. Concentrations in 2009 were compared to 2002 using the two-sided 144 

Student’s t-test.  To assess the effect of animal age on organ metals concentrations, data were 145 

also evaluated following age adjustment, whereby metals concentrations were divided by the age 146 

of the animal, with results expressed in mg/kg/year.  Differences were considered statistically 147 

significant at P<0.05.  148 

Caribou site use study 149 

The caribou site use study was conducted using satellite collar location data from WAH 150 

caribou in collaboration with the Alaska Department of Fish and Game (ADF&G).  The purpose 151 

was to determine if the assumed fractional intake used in the HHRA was realistic.  The ADFG 152 

satellite collar data needed for the analysis are protected information, in order to protect the herds 153 

from overhunting.  Analysis parameters and GIS shape files were developed and transmitted to 154 

ADF&G, where site use related statistical analyses were conducted.  155 

The analyses included data collected from satellite-collared caribou between 2000 and 156 

2012, excluding data from the date of initial collaring (September of each year) until May 6th of 157 
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the following year (beginning of spring migration) to allow newly deployed collars to become 158 

distributed throughout the WAH range.  The analysis included data from two types of satellite 159 

collars:  platform terminal transmitter (PTT) and global positioning system (GPS).  Data from 160 

both collar types were combined after statistical analysis demonstrated a lack of significant 161 

differences in frequency of site usage between the PTT and GPS collars (Randomized Block 162 

ANOVA.  Area 1: F=2.30, P=0.13; Area 2: F=2.18, P=0.14). 163 

The analysis was conducted for two zones of distance from the road complex: 164 

Area 1 — Delineated by a 5-km zone to the N/NW and a 2-km zone to the S/SE of 165 

the DMTS and mine air permit boundary (Figure 2).  This was the assumed site area 166 

in the  HHRA. 167 

Area 2 — Delineated by a 10-km zone on all sides of the DMTS and the mine air 168 

permit boundary (Figure 2).  This area was included as an upper-bound estimate of an 169 

area that could be affected by dust from the site (although most of this area is unlikely 170 

to be significantly affected). 171 

 172 

Site use was analyzed in three ways: 173 

1. Fractional Site Use — The fraction of time spent by WAH caribou in the site area was 174 

estimated by calculating the ratio of total number of satellite collar locations within the site 175 

area relative to the total number of satellite collar data signals recorded outside of those areas 176 

in that year.  Because this metric considers the amount of time all satellite-collared caribou 177 

spent within versus outside the study areas, it probably better represents intensity of use at 178 

the herd level than the two alternative approaches described below. 179 
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2. Site Entry — The fraction of animals from the WAH that entered the site was estimated by 180 

the total number of satellite-collared caribou that entered the site at least once each year 181 

relative to the total number of satellite-collared caribou in the herd.  This measurement does 182 

not consider how long the animals spent in the site area, only whether they entered the site at 183 

all.  Site entry is, thus, only a crude estimate of FI. 184 

3. Fractional Site Use by Individual Caribou — This approach considered only those satellite-185 

collared caribou that entered one of the two study areas at least once during some year. For 186 

these individuals, the fraction of time spent in the site area was estimated as the total number 187 

of satellite-collar locations within the site area relative to the number of satellite-collar 188 

locations recorded outside of that area for that year.  As with the first approach described 189 

above, this metric considers the amount of time each caribou spent near vs. far from the 190 

development complex. However, it overestimates intensity of use because it ignores those 191 

collared individuals that never entered one of the 2 study areas during a particular year, 192 

which was usually the majority or vast majority of the WAH, 193 

Data distributions in the site use study were determined to be lognormal; therefore, non-194 

parametric methods of statistical analysis were used for the analysis.  Randomized block analysis 195 

of variance (ANOVA) was used to evaluate differences between PTT and GPS collar data.  196 

Differences in site use between time periods were evaluated using Kruskall-Wallis one-way 197 

ANOVA. 198 
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RESULTS 199 

Caribou monitoring program 200 

The 2009 Red Dog tissue sample results were compared with metals concentrations in 201 

caribou collected in 1996 from North Slope locations monitored by the North Slope Bureau.  202 

There were no consistent differences between tissue metals concentrations in the 2009 Red Dog 203 

data and the 1996 Northern Alaska data (Figure 3). In most cases, Red Dog metals were below 204 

the 95%UPL for the reference samples.  Lead in Red Dog caribou slightly exceeded the 205 

reference 95%UPL for liver (2.5 versus 2.2 mg/kg) and kidney (1.6 versus 1.4 mg/kg).  Mean 206 

caribou muscle lead (0.026 mg/kg) was less than the mean concentration in each reference group 207 

and similar to the typical lead concentrations in meat, fish, and poultry in the United States and 208 

Canada, where mean lead concentrations of approximately 0.02 mg/kg have been reported 209 

(ATSDR 2007).  Cadmium concentrations in caribou harvested in 2009 near Red Dog were 210 

similar to the northern Alaska reference concentrations (O’Hara et al. 2003) for all tissues.  Mean 211 

muscle cadmium (0.0135 mg/kg) was less than the mean concentration in each reference group 212 

(Figure 3).  Zinc concentrations were also similar to the 1996 Northern Alaska reference animals. 213 

There were no consistent trends in differences between the 2009 Red Dog tissue data and 214 

metals concentrations compared to Canadian caribou and Scandinavian reindeer reference 215 

populations reported in the literature (Borch-Johnsen et al. 1996; Chan et al. 2001; Crete et al. 216 

1986; Elkin and Bethke 1995; Kuhnlein and Soueida 1992; Larter and Nagy 2000; Rintala et al. 217 

1995; Figure 4).  In most cases, values were reported both above and below the concentrations in 218 

the 2009 Red Dog samples, with a large degree of intra-group variability.  Statistical analysis 219 

was not conducted for these comparisons because of the lack of raw data and differences in 220 

reporting methods.  Similar to the comparison to the northern Alaska reference data, mean liver 221 
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and kidney lead concentrations in the 2009 Red Dog data slightly exceeded the mean 222 

concentrations for each of the reference samples.   223 

Metals concentrations from caribou collected near the Red Dog mine and DMTS in 1996, 224 

2002, and 2009 are presented in Figure 5.  Metals concentrations were not consistently higher or 225 

lower in 2009 compared to 2002.  Muscle lead (P=0.02) and cadmium (P=0.006) concentrations 226 

from 2009 caribou were statistically significantly lower than concentrations from 2002.  Muscle 227 

(P<0.0001) and kidney zinc (P=0.003) were statistically significantly higher in 2009 relative to 228 

2002.  All other tissue metals concentrations were not significantly different.  229 

Caribou site use study 230 

Fractional site use – The percentage of time WAH caribou spent in the site area was 231 

consistently low throughout the study period (Table 1).  The median site use was 0.1% for Area 232 

1 and 0.4% for Area 2 for the entire study period, 2000–2012.  Site use differed significantly 233 

between the 2000–2010 period (0.1%) and the 2011–2012 period (0.6%) for Area 1 (p=0.03), 234 

and the difference between those time periods approached significance for Area 2 (0.3% vs. 235 

1.2%; p=0.08), although it was still low in the highest use year, 2012 (0.8% in Area 1, 1.5% in 236 

Area 2), relative to the FI assumed in the HHRA (9%).   237 

Site entry – The percentage of the WAH entering the site was relatively consistent during 238 

the 2000–2010 period (median 4% and 9% for Areas 1 and 2, respectively) but increased 239 

significantly to 36% and 43% for those areas in the following 2-year period, 2011–2012 (p=0.03 240 

for both Area 1 and Area 2) (Table 1).  This finding is consistent with the increased fractional 241 

site use recorded for those years. 242 

Individual fractional site use – The percentage of time spent by individual WAH caribou 243 

in the site area was consistently low throughout the study period (Table 1).  From 2000 to 2010, 244 
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the median site use was 1.1% for Area 1 and 1.5% for Area 2.  During the 2011–2012 period, 245 

despite increased numbers of animals entering the site (Table 1), the median percentage of time 246 

that these animals spent in Area 1 decreased significantly to 0.6% (p=0.05).  The median time 247 

spent in Area 2 in 2011–2012 (1.1%) did not differ statistically from the 2000–2010 time period.  248 

Combining all years from 2000 to 2012, the median time spent in Areas 1 and 2 by animals that 249 

entered the site at least once was 1.0% and 1.4%, respectively. 250 

DISCUSSION 251 

The caribou monitoring program is an integral component of a comprehensive fugitive 252 

dust risk management plan developed by Teck Alaska that continues to track caribou health and 253 

metals concentrations.  The risk management monitoring plan stipulates an ongoing monitoring 254 

frequency of once every 6 years.  The analysis presented herein confirms that the caribou 255 

monitoring frequency identified in the monitoring plan together with other more frequent 256 

monitoring programs also included in that plan are adequate to verify the continued safety of 257 

subsistence use of caribou in the area (Exponent 2014).   258 

The results of both the ADPH study and the site-specific HHRA indicated human health 259 

risks associated with subsistence food consumption and harvest activities are within acceptable 260 

limits, including risks associated with caribou consumption.  As with any risk assessment, 261 

assumptions incorporated into the evaluation have inherent uncertainty.  The studies described 262 

here were conducted to address areas of uncertainty related to the potential contribution of Red 263 

Dog fugitive dusts to metals concentrations in caribou, and in response to ongoing community 264 

concerns for the safety of caribou as a food source.   265 

Results from previous and current studies described herein indicate that metals 266 

concentrations in caribou harvested near the mine and DMTS were similar to reference caribou 267 
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from elsewhere in Northern Alaska and to caribou and reindeer from other parts of the world.  In 268 

addition, the 2009 sampling did not find a consistent trend in metals concentrations compared to 269 

2002.  Thus, fugitive dust emissions from Red Dog Operations do not appear to cause a 270 

significant increase in metal concentrations in caribou.  Although a formal trend analysis was not 271 

yet possible given the few available sampling events, these data will form the basis for future 272 

analyses, which will be conducted following the next monitoring period. 273 

Evidence in the literature suggests that organ metals concentrations in caribou and other 274 

animals are age related and consequently, metals concentrations are often age adjusted prior to 275 

analysis.  However, the relationship for a given metal and tissue does not appear to be consistent 276 

from one population to another in these studies.  For example, Larter and Nagy (2000) analyzed 277 

metals concentrations in the kidneys of two caribou populations in northern Canada—the 278 

Bluenose herd in the Northwest Territories and an arctic herd on Banks Island.  Cadmium 279 

concentrations were positively correlated with age in the Bluenose herd (r = 0.64, P = 0.002).  280 

But in the Canadian arctic population studied by Larter and Nagy (2000), cadmium 281 

concentrations were negatively correlated with age as a result of one outlying data point 282 

(r = 0.88, P = 0.05).  Excluding the outlying animal, there was no significant relationship 283 

between age and cadmium.  There was also no significant relationship between kidney lead 284 

concentration and age.  With respect to the Red Dog results, by comparison with the 2002 data, 285 

there were four results that differed significantly in the 2009 Red Dog caribou data:  muscle 286 

cadmium and lead were lower, and muscle and kidney zinc were higher.  However, after 287 

adjusting for age, only two results remained significant:  muscle cadmium was lower (P = 0.03)288 

and muscle zinc higher (P < 0.0001) in 2009 compared to 2002 (Table 2).  In addition, muscle 289 
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lead was nearly significantly lower (P = 0.06).  Thus, age-adjustment does not alter interpretation 290 

of the results. 291 

The HHRA used an estimated value of 0.09 (i.e., 9%) for FI. This estimate was based on 292 

the ratio of the total land area covered by the study area relative to the total harvest area used by 293 

residents of Kivalina and Noatak. This was assumed to overestimate actual site use by caribou, 294 

because it did not take into account the full extent of the caribou home range. The actual site use 295 

by caribou was uncertain because of the lack of quantitative temporal data on site use. The site 296 

use study using ADFG radiocollar satellite data from the WAH provides data for a quantitative 297 

estimate and demonstrates that actual site use by WAH caribou is much lower than the estimate 298 

used in the HHRA.  The best estimate of site use from the current study is 0.001 (i.e., 0.1%), the 299 

median site use for Area 1.  Even considering site use only by caribou that entered the site at 300 

least once in a given year, median site use (0.01 for Area 1; i.e., 1%) is still nearly an order of 301 

magnitude lower than the estimate originally used in the HHRA (Table 3). 302 

Individual animals can spend substantially more time at the site.  For example, one 303 

collared caribou that overwintered near Red Dog in 2011–2012 and frequently came within the 304 

two areas of interest substantially skewed the data for those years.  The fractional site use values 305 

for that animal in 2012, which represent the maximum for the 2000-2012 time period, were 306 

0.094 and 0.189 for Areas 1 and 2, respectively.  Caribou do overwinter near the DMTS in some 307 

years, but the data and field observations suggest that it is usually a small proportion of the herd 308 

and that it happens infrequently.  Furthermore, caribou tissue samples used in the HHRA have 309 

historically been collected from animals that overwintered in the area, and therefore any site-310 

related effect on tissue metals concentrations would likely have been reflected in the HHRA 311 

results. 312 
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Data from the site entry analysis indicate that, in some years, many more caribou enter 313 

the site study area than is typical.  In addition to approaching close to the road during July 2011, 314 

many WAH caribou contacted the road as they moved southeast along the coast during the fall 315 

migration.  However, it is important to note that although the approach of caribou to the DMTS 316 

during July 2011 increased the number of animals that entered the study area compared to 2000–317 

2010, these animals spent little time within the study area.  Despite the increased number of 318 

animals entering the study area, the fraction of time spent within the study area by individual 319 

animals decreased in 2011–2012. The number of caribou (or proportion of the overall herd) that 320 

comes in proximity to the Red Dog development complex in any particular year, and the amount 321 

of time that they spend there, are likely driven more by the myriad of factors that influence 322 

annual caribou movements and distribution rather than specific selection based on factors 323 

associated with the development complex itself.  In fact, the fractional site use estimates based 324 

on our analysis are consistent with the fraction of the total WAH range (157,000 mi2; Dau 2015) 325 

covered by our study areas.  Area 1 (269 mi2) makes up 0.2% and Area 2 (776 mi2) 0.5% of the 326 

total WAH range.  These values are similar to fractional site use of 0.1% and 0.4% for Areas 1 327 

and 2, respectively, and less than fractional site use during relatively high use periods (0.6% in 328 

Area 1 and 1.2% in Area 2 in 2011-2012). Thus, WAH caribou do not appear to be specifically 329 

avoiding the area around Red Dog. Rather, our data indicate actual site use is what would be 330 

expected based on the geographic area of the site relative to the WAH range.   331 

O’Hara et al. (2003) reported that the animals harvested near Red Dog mine in the 1996 332 

study were from the WAH.  ADFG identified the animals collected in 2002 as belonging to the 333 

WAH, and animals in the 2009 study as belonging to the TCH.  It is possible that sampling of 334 

animals from different herds from one sampling period to the next could result in increased data 335 
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variability and mask herd-specific differences in tissue metals concentrations that might exist.  336 

The current dataset does not allow us to directly assess potential differences between the herds.  337 

In addition, as previously noted, both temporary mixing and more permanent emigration between 338 

herds have been documented (Person et al. 2007; Parrett 2015).  Individual animals sampled 339 

during a given sampling event may be associated with another herd with a different migratory 340 

pattern.  However, this is likely to have no more influence on contact rate with the Red Dog mine 341 

and DMTS than typical year-to-year variability in migratory patterns within one herd. 342 

The FI estimate in the HHRA did not take into account the time caribou spend at the site, 343 

nor did it reflect the total home range of caribou that spend time in the vicinity of Red Dog.  344 

Quantitative analyses of satellite collar data for WAH caribou showed that median site use was 345 

0.001 (0.1%) for Area 1 and 0.004 (0.4%) for Area 2 over the study period. Thus, the FI of 0.09 346 

(i.e., 9%) used in the HHRA overestimates actual site use by a factor of approximately 20 to 90.  347 

Therefore, the FI value used in the HHRA was protective of human health and may overestimate 348 

actual risk by one to two orders of magnitude.  This result is consistent with the findings to date 349 

of the caribou monitoring program, which indicate little if any influence from Red Dog fugitive 350 

dusts on metals concentrations in caribou. 351 

Along with the ADPH evaluation and the site-specific HHRA, the caribou monitoring 352 

and site use studies described here provide multiple lines of evidence indicating that fugitive dust 353 

emissions from Red Dog operations are not a significant source of metals in caribou.  Metals 354 

levels in caribou harvested near Red Dog remain similar to concentrations of caribou collected 355 

elsewhere.  Thus, with respect to metals, caribou remain safe for subsistence consumption, 356 

consistent with the prior conclusions of the HHRA.  357 

358 
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Table 2. Statistical comparison of caribou metal concentrations: 2009 vs. 2002
Table 5. (p values)

Cadmium Lead Zinc
Unadjusted

Muscle 0.006 0.02 <0.0001
Liver 0.29 n.s. 0.78 n.s. 0.34 n.s.
Kidney 0.42 n.s. 0.56 n.s. 0.003

Age Adjusted

Muscle 0.03 0.06 n.s. <0.0001
Liver 0.45 n.s. 0.68 n.s. 0.89 n.s.
Kidney 0.17 n.s. 0.62 n.s. 0.35 n.s.

Notes: – statistically significantly higher in 2009 relative to 2002
Notes: – statistically significantly lower in 2009 relative to 2002

n.s. – not significantly different in 2009 relative to 2002



Table 3. Comparison of Fractional Intake Estimates*

Area 1
Median

Area 2
Median

Area 1
Median

Area 2
Median

0.09 0.0007 0.0025 0.006 0.01

*Expressed as a fraction rather than a percent, consistent with use in risk assessment calculations.
Area 1 is defined as that area within 5 mi NW and 2 mi SE of the DMTS
Area 2 is defined as that area within 10 mi of the DMTS

Satellite Collar Site Use Satellite Collar Individual Site UseFI Used in
DMTS Risk

Assessment
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Introduction 

This report describes the findings of chemical analysis for metals in marine, nearshore sediment 

samples collected in September 2016 in the vicinity of the DeLong Mountain Regional 

Transportation System (DMTS) port. At the DMTS port, lead and zinc concentrates from the 

Red Dog Mine are loaded into barges for transfer to deep water cargo vessels. The sediment 

sampling was conducted as part of an ongoing fugitive dust risk management monitoring 

program (Exponent 2014). This data collection was conducted in a manner intended to meet the 

Alaska Department of Environmental Conservation’s (DEC) requirements for decision-making 

purposes and to satisfy regulatory requirements under the DEC Contaminated Sites Program. 

The sampling was conducted to detect, observe, and record fugitive dust-related changes in the 

sediment environment. 

The following sections provide background information regarding marine sediment data, 

methods for the study, field sampling details, analysis, and conclusions of the study. In addition, 

a data quality assurance review, field notes and photos, and laboratory reports are included as 

appendices. 

Background 

In August, 2008, the Draft Fugitive Dust Risk Management Plan (RMP) was prepared as part of 

a process intended to minimize risks associated with fugitive dust emissions from operations at 

the Red Dog Mine (Exponent 2008). The RMP combined and built upon a variety of prior and 

ongoing efforts by Teck Alaska Incorporated (Teck) to reduce dust emissions. The RMP 

identified seven fundamental risk management objectives that address the overall goal of 

minimizing risk to human health and the environment, identified and evaluated risk management 

options to achieve those objectives, and described a process for developing six implementation 

plans to achieve the fundamental objectives. The development of the Red Dog Monitoring Plan 

(Exponent 2014) is part of the process identified in the RMP to address the objectives. The other 

five implementation plans are as follows: 
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 Communication plan 
 Dust emissions reduction plan 
 Remediation/reclamation plan 
 Uncertainty reduction plan 
 Worker dust protection plan 

The monitoring plan details techniques to detect, observe, and record fugitive dust-related 

changes in the environment, to address the following fundamental objectives: 

 Assess the effectiveness of operational dust control actions. 
 Evaluate the effects of the dust emissions on the environment and on human and 

ecological exposure. 
 Trigger additional actions where necessary. 
 Continue reducing fugitive metals emissions and dust emissions (this objective is 

addressed indirectly through monitoring to verify the effectiveness of operational dust 
control measures). 

 Verify continued safety of caribou, other representative subsistence foods, and water. 
 Monitor conditions in various ecological environments and habitats, and implement 

corrective measures when action levels are triggered. 

This report describes the results of the marine sediment monitoring program, which was 

designed to monitor and evaluate metals concentrations in the marine environment around the 

DMTS port ship loading operation.  

The marine sediment monitoring program is intended to provide data in support of oversight by 

the DEC Contaminated Sites Program, pursuant to 18 AAC 75.360. In addition, the marine 

sediment monitoring program provides data for Teck’s use in operational monitoring. 

Marine Sediment Monitoring 

Marine sediment sampling was conducted on September 4, 2016, to monitor operational-scale 

dust deposition in the marine environment surrounding the DMTS port and barge-loading 

facilities. The sediment samples were collected at seven locations (Figure 1, Table 1) around the 

port facility which have at times exhibited elevated metals concentrations. These locations have 

been re-sampled every two years since 2003 as part of the ongoing marine sediment monitoring 

program to evaluate temporal changes in sediment metal concentrations. Monitoring data from 
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these stations allows evaluation of temporal changes in metal concentrations in surficial 

sediments. 

Samples are analyzed for cadmium, lead, and zinc, which are the primary constituents of 

concern and risk drivers present in the lead and zinc concentrates transported from the mine, 

stored, and transferred to barges at the port. As specified in the monitoring plan (Exponent 

2014), the measured levels are compared with the Effects Range-Low (ER-L) guideline values 

developed by Long et al. (1995) for marine sediment: 

 Cadmium ER-L = 1.2 mg/kg dry 
 Lead ER-L = 46.7 mg/kg dry 
 Zinc ER-L = 150 mg/kg dry. 

Marine sediment samples were collected for analysis of these metal constituents as part of the 

monitoring program. The monitoring plan states that if cadmium, lead, and zinc concentrations 

are less than their respective ER-L, then monitoring will continue on a 2-year frequency. 

However, if any of these metals exceed their ER-L at more than one station, then the plan calls 

for monitoring to be performed annually. Should the concentration of one of these metals exceed 

the ER-L at more than one station for more than two consecutive annual monitoring events, then 

additional dust control measures will be evaluated as defined in the dust emissions reduction 

plan. In that situation, monitoring would continue on an annual basis until metal concentrations 

remain below the ER-L for two successive years, at which point monitoring would revert to a 2-

year frequency (Exponent 2014). 
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Methods 

Marine sediment samples were collected on September 4, 2016, at the sample locations depicted 

in Figure 1 and listed in Table 1. The monitoring program was implemented by Teck 

environmental staff under the oversight and assistance of an Exponent senior scientist who 

meets the requirements of a Qualified Person under 18 AAC 75.990 (100) as required by DEC.  

The samples were submitted under chain of custody to ACZ Laboratories, Inc. (ACZ) in 

Steamboat Springs, CO. The data provided by ACZ were assessed and validated by Exponent 

according to U.S. Environmental Protection Agency (EPA) guidelines and method-specific 

requirements consistent with the quality assurance project plan, which are included as Appendix 

A to the monitoring plan (Exponent 2014). Exponent’s quality assurance review is provided in 

Appendix A of this 2016 Marine Sediment Monitoring Report. Exponent’s field notes and 

photographs are provided in Appendices B and C, respectively. Laboratory reports from ACZ 

are provided in Appendix D. 

Surface sediment samples (0–2cm) were collected for metals analysis using a modified petite 

ponar grab sampler. One sediment sample was collected at each of the seven stations. In 

addition, a field duplicate was collected to assess the variability of chemical concentrations at 

the same location and a matrix spike/matrix spike duplicate (MS/MSD) sample was collected for 

evaluation of possible matrix interference with the analysis. Two water samples were also 

collected, an equipment rinsate blank, to help identify potential contamination from the 

sampling equipment and environment, and a source water blank, which consisted of a sample of 

the laboratory-grade deionized water (DI) used to clean equipment and to produce the equipment 

blank. As they were collected, samples were labelled, recorded in the field notebook, and stored 

in a cooler. At the Red Dog environmental facility, the samples were stored in a secured 

refrigerator before being shipped, on ice and under chain of custody, to ACZ. 

Before sampling began at a station, the re-useable equipment was sprayed with a mixture of 

Liquinox soap and laboratory DI. The surfaces of the equipment were then thoroughly scrubbed 

with a brush, and the equipment was then thoroughly rinsed. The ponar sampler and stainless 

steel pan were rinsed with site water, while the bowl and trowel were rinsed with DI. The bowl 
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and trowel were covered with aluminum foil immediately after being rinsed to keep them clean. 

The ponar did not require aluminum foil covering, as no significant time elapsed between 

decontamination and redeployment. 

The marine sediment samples were collected from a 30-foot landing craft, with the pre-cleaned 

ponar deployed from the bow of the vessel. The vessel’s GPS receiver was pre-loaded with the 

station coordinates and used to navigate to each station. Once on station, the ponar was lowered 

to the sediment surface, retrieved, and placed in the pre-cleaned stainless steel pan. The pan was 

used to prevent the ponar from touching the deck in between deployments and did not come in 

contact with the sediment sample. Material collected from within the sampler was evaluated for 

acceptability according to whether the following criteria were met: 

 Ponar was not overfilled 
 Overlying water was present and not excessively turbid 
 Sediment surface was relatively undisturbed 
 Minimum penetration depth (i.e., greater than 2 cm) was attained. 

Exponent’s field representative evaluated all samples collected. If any of the above conditions 

were not met, the contents of the ponar were emptied into the pan and the ponar was re-

deployed. If a sample was deemed acceptable, the overlying water was removed using a plastic 

syringe. A pre-cleaned stainless steel trowel was used to collect the upper 2 cm of sediment and 

transfer this portion into a pre-cleaned stainless steel mixing bowl. To ensure the collection of 

the proper sediment interval, a 2-cm length from the tip of the trowel was measured and best 

professional judgment was used in the collection of the representative depth. Sediment that had 

touched the side of the ponar was excluded from the sample to the best extent possible. The 

sediment color, general grain size composition, odor, and any other relevant observations were 

recorded in the field notebook. 

Once the appropriate volume of the sediment had been collected in the bowl, the sample was 

homogenized to consistent color and texture, photographed, and transferred to pre-labeled and 

pre-cleaned sample containers. The sample containers were then sealed, placed into bubble wrap 

bags, and then placed into a cooler containing frozen blue ice. The samples were transferred to a 

secure sample refrigerator upon returning to the facility, where they were maintained at 4 °C 
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until being packed for shipment to the analytical laboratory. The equipment blank and source 

blank samples were preserved with nitric acid (HNO3). 

Four quality assurance/quality control (QA/AC) samples were collected during the marine 

sediment monitoring event: a field duplicate, an MS/MSD, an equipment blank, and a source 

blank. The field duplicate and MS/MSD were collected at station NMO. 

The equipment blank sample was collected by running DI over the surfaces of the ponar and 

trowel, following completion of decontamination of those tools after sediment sampling. The DI 

was collected in the bowl, and additional DI was run over the inner surface of the bowl until a 

sufficient volume of DI had been collected. The DI was then transferred from the bowl into a 

pre-labeled sample container. 

The DI used for decontamination and the equipment blank sample was generated by the Teck 

laboratory. A sample of this DI was collected as a source blank, because the DI had not been 

supplied by the laboratory that would perform the sample analyses. The source blank sample 

was collected concurrently with the equipment blank sample by collecting DI directly from the 

storage container into a pre-labelled sample container. 

ACZ performed the sediment and associated equipment blank analyses with reference to the 

following methods, as discussed in detail in Appendix A: 

Analysis Method Reference 

Total Metals (sediment) SW-846 Method 6020, inductively coupled plasma/mass spectrometry (ICP-MS) 

Total Metals (aqueous) Method 200.8, ICP-MS  

Total Solids American Society for Testing and Materials (ASTM) Method D2216-80,  
Standard test method for laboratory determination of water (moisture) content of 
soil and rock residue 

 

A data validation review indicated that all of the ACZ data are considered usable for project 

decision making. Non-conformances were noted in the ACZ data and actions were taken for the 

following non-conformances: holding time exceedance (Total Solids) and equipment blank 
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contamination (zinc). Specific results of the validation are described in the Results and 

Discussion section below. A complete Quality Assurance Review is provided in Appendix A. 
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Results and Discussion 

Table 2 summarizes marine sediment percentage moisture, total solids, and metals 

concentrations for samples collected in fall 2016. Data validation findings indicate the data are 

useable, with some minor qualifiers: 

 “J+” qualifiers were assigned to all sediment zinc results due to equipment 
blank contamination. 

 “J” qualifiers were assigned to the total solids results for all sediment samples 
due to the holding time exceedances. 

 Laboratory-assigned “B” qualifiers indicating results that were less than the 
method reporting limit (MRL) but greater than the method detection limit 
(MDL) were replaced by a “J” qualifier during data validation. 

Marine sediment monitoring results for cadmium, lead, and zinc are mapped in Figures 2 

through 4. Figure 5 shows time series sediment concentrations of cadmium, lead, and zinc 

relative to ER-L guideline values. In 2016, concentrations of cadmium, lead, and zinc in 

sediment did not exceed their respective ER-L at any of the sampling stations. 

Weather conditions around the time of sampling were clear, calm, and relatively warm for 

September. The sediment sampling was attempted and completed on September 4, 2016, unlike 

in 2014 where several sampling attempts were thwarted due to unfavorable winds. 

During the 2015 shipping season, ship loading activities were typical, with 269 barges loaded 

over 120 days. During the 2016 shipping season, 274 barges were loaded over 124 days. In each 

of those shipping seasons, the tonnage of lead concentrate transported by the barges was 

approximately 21% of the total tonnage of concentrate transported. In the week up to and 

including the sampling date (September 4, 2016), four barges were loaded with lead concentrate 

and 27 barges were loaded with zinc concentrate. 
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Conclusions 

Marine sediment sampling was conducted in the fall of 2016 at the previously established 

monitoring stations (Figure 1, Table 1) to monitor and evaluate dust deposition and 

accumulation in the marine environment surrounding the DMTS port facilities. 

The current study obtained concentration data for cadmium, lead, and zinc in marine sediment 

samples collected at stations near the port facilities and compared them to established screening 

levels. 

Concentrations of cadmium, lead, and zinc fell below ER-L guideline values at all stations in 

2016. 

Since the results of the 2016 marine sediment monitoring show no exceedance of ER-L 

guideline values for cadmium, lead, or zinc, sampling will continue at a frequency of once every 

two years. Monitoring results indicate that operational-scale dust deposition in the marine 

environment surrounding the port ship loader facilities falls within acceptable limits. 
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Figure 5.  Time series (2002 - 2016) sediment concentrations of cadmium, lead, and zinc 
relative to ER-L guideline values
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Table 1.  Marine sediment monitoring station locations sampled in 2016

Station Longitude Latitude
NMAA -164.072123 67.578642
NMD -164.063051 67.575621
NMGZ -164.064139 67.575703
NML -164.063443 67.575859
NMM -164.06381 67.576081
NMN -164.065306 67.577025
NMO -164.067186 67.578189



Ta
bl

e 
2.

  D
M

TS
 p

or
t m

ar
in

e 
se

di
m

en
t s

am
pl

es
 d

at
a 

fo
r 2

01
6

Su
rv

ey
 

st
at

io
n

Da
te

Sa
m

pl
e 

ID
Fi

el
d 

re
pl

ic
at

e

U
pp

er
 

de
pt

h 
(c

m
)

Lo
w

er
 

de
pt

h 
(c

m
)

Pe
rc

en
t 

m
oi

st
ur

e 
   

(%
 d

ry
)

To
ta

l s
ol

id
s  

(%
 d

ry
)

Ca
dm

iu
m

 
(m

g/
kg

 d
ry

)
Le

ad
   

   
  

(m
g/

kg
 d

ry
)

Zi
nc

   
   

   
 

(m
g/

kg
 d

ry
)

N
M

M
9/

4/
20

16
16

-0
35

_N
M

M
-A

0
0

2
15

.7
84

.3
J

0.
19

JB
14

.6
0

89
J+

N
M

GZ
9/

4/
20

16
16

-0
36

_N
M

GZ
-A

0
0

2
6.

0
94

.0
J

0.
11

JB
7.

89
48

J+
N

M
N

9/
4/

20
16

16
-0

37
_N

M
N

-A
0

0
2

26
.9

73
.1

J
0.

23
JB

11
.7

0
59

J+
N

M
O

9/
4/

20
16

16
-0

38
_N

M
O

-A
1

0
2

26
.7

73
.3

J
0.

24
JB

7.
49

58
J+

N
M

O
9/

4/
20

16
16

-0
39

_N
M

O
-B

2
0

2
26

.0
74

.0
J

0.
24

JB
7.

54
56

J+
N

M
L

9/
4/

20
16

16
-0

40
_N

M
L-

A
0

0
2

14
.3

85
.7

J
0.

26
JB

16
.3

0
59

J+
N

M
D

9/
4/

20
16

16
-0

41
_N

M
D-

A
0

0
2

9.
5

90
.5

J
0.

18
JB

17
.4

0
67

J+
N

M
AA

9/
4/

20
16

16
-0

42
_N

M
AA

-A
0

0
2

26
.7

73
.3

J
0.

19
JB

6.
01

52
J+

N
ot

e:
* 

- I
nd

ic
at

es
 fi

el
d 

re
pl

ic
at

e 
sa

m
pl

e.
1.

2
47

15
0

dr
y 

- i
nd

ic
at

es
 m

ea
su

re
m

en
t i

s r
ep

or
te

d 
on

 a
 d

ry
 w

ei
gh

t b
as

is
Q

ua
lif

ie
r D

ef
in

iti
on

s:
JB

:  
Re

su
lts

 le
ss

 th
an

 M
RL

 b
ut

 g
re

at
er

 th
an

 M
DL

.
J: 

 H
ol

di
ng

 ti
m

e 
ex

ce
ed

an
ce

 (T
ot

al
 S

ol
id

s o
nl

y)
.

J+
: E

qu
ip

m
en

t b
la

nk
 c

on
ta

m
in

at
io

n 
(z

in
c 

on
ly

).

ER
L 

(m
g/

kg
 d

ry
):



 

 

 
 
 
 
 
 
Appendices 
 
 
 
  



 

 

 
 
 
 
 
 
Appendix A 
 
Quality Assurance Review 
 
  



  

8601997.016.0105  
 

 

 

 

 
 
 

TO: Scott Shock 

FROM: Andrea Mischel, Deb Truini 

DATE: November 28, 2016 

PROJECT: 8601997.016 

SUBJECT: Marine Sediment Monitoring at the DeLong Mountain Regional Transportation 
System (DMTS) port ship loader facilities; Laboratory Data Assessment for ACZ 
Laboratories, Inc. (ACZ), Steamboat Springs, CO  

 
 

Executive Summary 

Data were obtained for sediment samples collected in the marine environment surrounding the 
DMTS port ship loading facilities as a means to monitor operational-scale dust deposition. 
Sediment samples were collected on September 4, 2016.  The samples were collected by Teck 
Alaska, Inc. and submitted to ACZ located in Steamboat Springs, CO for analysis. ACZ 
processed and reported the sediment samples with associated field QC under laboratory service 
request numbers L32770 and L32771.  These data were assessed by Exponent according to U.S. 
Environmental Protection Agency (EPA) guidelines and method-specific requirements.  
 
Surface sediment samples (0–2 cm) were collected for metals analysis (zinc, lead, and 
cadmium) using a modified Ponar grab sampler.  One sediment sample was collected at each of 
seven previously established stations, with one field duplicate collected to assess the variability 
of chemical concentrations at a location, for a total of eight sediment samples.  In addition, one 
equipment rinsate blank and one source water blank were collected to assess potential 
contamination from the sampling environment or the sampling equipment (e.g., sediment grab 
sampler, bowls, or spoons).   

I N T E R N A L   M E M O R A N D U M  
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ACZ performed the sediment and associated equipment blank analyses with reference to the 
following analytical methods: 

Analysis Method Reference 

Total Metals 
(sediment) 

SW-846 Method 6020, Inductively Coupled Plasma/Mass Spectrometry (ICP-
MS) 

Total Metals 
(aqueous) 

Method 200.8, Inductively Coupled Plasma/Mass Spectrometry (ICP-MS)  

Total Solids ASTM Method D2216-80,   Standard Test Method for Laboratory Determination 
of Water (Moisture) Content of Soil and Rock Residue 

 

The ACZ data packages included in this review were complete. All of the sediment data 
reviewed are considered usable for project decision making.  Nonconformances were noted in 
the ACZ data and included the following: equipment blank contamination and holding time 
exceedances.  Specifically, ACZ data were qualified as follows:  

  “J” qualifiers were assigned to the total solids results in all sediment samples 
due to holding time exceedances. 

 All zinc sediment results were qualified “J+”, (estimated with a potential high 
bias), due to equipment blank contamination.  

 Laboratory-assigned “B” qualifiers indicating results that were less than the 
method reporting limit (MRL) but greater than the method detection limit 
(MDL) were replaced by a “J” qualifier during data validation.  

1 Introduction 

The purpose of this memorandum is to document the assessment of data for sediment samples 
collected on September 4, 2016, in the marine environment surrounding the DMTS port ship 
loading facilities. This memorandum documents the assessment of data provided in the 
following laboratory packages: 

 November 9, 2016 (revised cover letter date), ACZ Analytical Report for Service 
Request No.:  L32770. 

 November 8, 2016 (revised cover letter date), ACZ Analytical Report for Service 
Request No.:  L32771. 
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2 Data Assessment Approach 

The goal of data assessment was to determine the quality of each data point and identify data 
points that do not meet the project data quality objectives. Exponent staff assessed the analytical 
data prior to their release, in accordance with the general guidance specified by the Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (National 
Functional Guidelines)1,2, the method requirements and/or professional judgment. EPA has not 
published data validation guidelines for the general chemistry methods. Therefore, chemical 
data for these analytes were assessed following the general evaluation procedures described in 
the National Functional Guidelines and according to method requirements. The following 
quality control indicators were evaluated when available:  holding times and preservation, 
instrument calibrations and blanks, laboratory and equipment blanks, matrix spike/matrix spike 
duplicate (MS/MSD) samples, laboratory duplicate samples, post-digestion spike samples, 
inductively coupled plasma (ICP) interference check samples, ICP serial dilutions, and field 
duplicates. Calculations and transcriptions were verified in one data package and spot checked 
in the remaining submitted data package. 

Data assessment qualifiers were applied to the results, consistent with procedures described in 
the National Functional Guidelines and with modifications to accommodate method and/or 
laboratory-specific quality control requirements. Nonconforming data were qualified as not 
detected (U), estimated (J, UJ, J-, or J+), or rejected (R) as unusable during data assessment, if 
acceptance criteria were not met. Explanations of the qualifiers are summarized as follows: 

Qualifier Explanation 

U The analyte was analyzed for, but was not detected above the method reporting 
limit (MRL).  

UJ The analyte was analyzed for, but was not detected. The MRL is approximate 
and may be inaccurate or imprecise. 

J The result is an estimated quantity. The associated numerical value is the 
approximate concentration of the analyte in the sample.  

J- The result is an estimated quantity, but the result may be biased low. 

J+ The result is an estimated quantity, but the result may be biased high. 

R 
The data are unusable. The sample results are rejected due to serious 
deficiencies in meeting quality control (QC) criteria. The analyte may or may not 
be present in the sample. 

                                                 
1  U.S. EPA. 2014. USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review. EPA/540-R-10-011. U.S. Environmental Protection Agency, Office of Superfund Remediation and 
Technology Innovation, Washington, DC. 

2  U.S. EPA. 1994. USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review. EPA/540-R-94/013. U.S. Environmental Protection Agency, Office of Superfund Remediation and 
Technology Innovation, Washington, DC. 
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Data qualified as not detected (U) were considered to be non-detect at the reported value and are 
still acceptable for use. Data qualified as estimated (J, UJ, J- or J+) are less precise or less 
accurate than unqualified data, but are still acceptable for use. When possible, the data 
assessment summary will include information regarding the direction or magnitude of bias or 
the degree of imprecision for qualified data. In instances when an analyte has cumulative 
nonconformances, a bias may not be noted unless all the nonconformances are biased in the 
same direction. Data users are responsible for assessing the effect of the inaccuracy or 
imprecision of the qualified data on statistical procedures and other data uses.  

3 Data Assessment Findings 

3.1 Assessment Findings for ACZ Data Packages L32770 and L32771 

The sediment and associated field quality control samples (equipment rinsate and source water 
blanks) were analyzed for total metals (cadmium, lead and zinc). Sediment samples were also 
analyzed for total solids.  

Holding times and preservation:  The sediment and equipment blank samples were collected 
on September 4, 2016 and shipped on September 6, 2016.  The samples were received at the 
laboratory on September 7, 2016, in coolers at the correct temperatures.   

There were no holding time exceedances with the exception of the total solids results for all 
sediment samples. Air dried total solids (used for sample quantitation) and total solids (used for 
reporting) were performed on the sediment samples on September 12 and 13, 2016, one to two 
days beyond the 7-days from collection holding time.  The total solids results in all sediment 
samples were flagged “J” due to the holding time exceedances.    

Instrument calibrations:  All initial/continuing calibration recoveries where applicable, were 
within acceptance limits.   

Laboratory (method and instrument) and equipment rinsate blanks:  The presence of blank 
contamination indicates that false positive results may exist for these analytes in the associated 
field samples. Sample results (associated with positive blank results) that are less than the MRL 
and/or less than five times the maximum blank concentration were qualified with a “U” and are 
considered to be nondetect at the reported value.   

Laboratory blank actions were first taken to the equipment blank samples and the results that 
were considered to be non-detect due to laboratory blank contamination were not applied to the 
sediment samples.  Positive and negative values reported in the laboratory calibration and 
method blanks and in the associated field equipment blanks were used to assess contamination 
in associated sediment samples.   
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There was no negative instrument drift noted for any of the laboratory blanks (initial and 
continuing calibration blanks or method blanks).  

There were no blank actions resulting from positive contamination noted in the laboratory 
blanks or method blanks associated with the sediment samples since all sample concentrations 
were greater than MRL.   

One equipment blank sample (i.e. 16-043_EB) and one source water blank (i.e. 16-044_SB) 
were collected in association with the sediment samples. The highest blank concentrations were 
used to assess contamination in the sediment samples.  Zinc results in all sediment samples were 
qualified as estimated with potential high bias (J+) since concentrations in the equipment blank 
were greater than MRL and the sample concentrations were all greater than the MRL but less 
than the action limit of 10x the maximum blank concentration.    

The highest concentrations detected in associated blanks are summarized below. 

Analyte 
(Source) 

Maximum 
Concentration 

in Blank 
(mg/L) 

10x Blank 
Concentration 

(mg/kg) Data Assessment Actions Taken 

    

Lead    (16-
043_EB)  

0.0011 mg/L 5.5 All sediment samples are > MRL and >10x Action Limit,  
therefore, no actions required. 

Zinc (16-
043_EB) 

0.040 mg/L 200 All sediment samples are > MRL but <10x Action Limit, 
qualify associated samples J+, estimated with potential high 
bias.  

 

 

Matrix Spike:  Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on 
sediment sample 16-038 NMO-A (L32770-04) for metals.  Percent recoveries (%R) and relative 
percent differences (RPDs) were within the acceptance limits of 75%–125% and 20 RPD for all 
analytes.  

Post-Digestion Spike (applicable to metals only):  there were no post-digestion analyses 
performed on the sediment samples.  There were no qualifications made on this basis.  

Laboratory Duplicate:  All laboratory duplicate percent relative percent difference (RPD) 
values (total solids) were within the acceptance limit of 20.    

Laboratory Control Sample and Laboratory Control Sample Duplicate:  All LCS/LCSD 
recoveries and RPDs were within acceptance limits. 

ICP Interference Check Sample—ICSAB (applicable to metals only):  All inter-element 
check sample recoveries were within acceptance limits.  
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ICP Serial Dilution (applicable to metals only):  Serial dilution analyses were performed on a 
minimum of one per 20 soil samples for all metals.  Serial dilution results were within the 
acceptance limits of 10 %D for all analytes.    

Field Duplicates:  Field duplicate sample pair 16-038 NMO-A/ 16-039 NMO-B was submitted 
for analysis.  Field duplicate precision was assessed by calculating relative percent difference 
(RPD) values. All RPDs were within the acceptance limits of   50%.   

Additional Issues: Additional issues that may affect data quality are discussed below. 

It was noted that the MDLs and MRLs reported by the laboratory did not meet the QAPP 
specified MDLs and MRLs. The QAPP specified MDL/MRL limits are: cadmium (0.008/0.02 
mg/kg), lead (0.005/0.05 mg/kg) and zinc (0.2/0.5 mg/kg). The laboratory reported 
MDLs/MRLs were: cadmium (0.05/0.3 mg/kg), lead (0.05/0.3 mg/kg) and zinc (1.0/3.0 mg/kg).  
No qualifications or actions were taken except for this notation since all analytes were reported 
at detectable concentrations in all samples.  Cadmium concentrations were reported below the 
MRL but were already flagged as estimated.  

Laboratory-assigned “B” qualifiers indicating results that were less than the MRL but greater 
than the MDL were replaced by a “J” qualifier during data validation. 

Data Package Summary: 

  “J+” qualifiers were assigned to all sediment zinc results due to equipment 
blank contamination.  

 “J” qualifiers were assigned to the total solids results for all sediment samples 
due to the holding time exceedances.  

 Laboratory-assigned “B” qualifiers indicating results that were less than the 
MRL but greater than the MDL were replaced by a “J” qualifier during data 
validation.  

 

4 Data Assessment Conclusions 

All of the ACZ data are considered usable for project decision making. Nonconformances were 
noted in the ACZ data and actions were taken for the following nonconformances: holding time 
exceedance and equipment blank contamination.    
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e. Certification Qualifiers 
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations
Batch A distinct set of samples analyzed at a specific time
Found Value of the QC Type of interest
Limit Upper limit for RPD, in %.
Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)
MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".
QC True Value of the Control Sample or the amount added to the Spike 
Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)
RPD Relative Percent Difference, calculation used for Duplicate QC Types
Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)
Sample Value of the Sample of interest

QC Sample Types
AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank
CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix
CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate
DUP Sample Duplicate LRB Laboratory Reagent Blank
ICB Initial Calibration Blank MS Matrix Spike
ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate
ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil
LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water
LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations
Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.
Duplicates Verifies the precision of the instrument and/or method.
Spikes/Fortified Matrix Determines sample matrix interferences, if any.
Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)
B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.
H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.
L Target analyte response was below the laboratory defined negative threshold.
U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References
(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.
(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.
(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.
(5) Standard Methods for the Examination of Water and Wastewater.

Comments
(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.
(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.
(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.
(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.
(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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Inorganic           
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C:\ICPCHEM\1\DATA\wg409909.b\008_QCS.D\008_QCS.D#

9/16/2016 9:25 AM C:\ICPCHEM\1\rpttmp\FQ_DEF.FQT Page 1 of 1

Calibration Coefficients

Sample Name: ICV
Date Acquired: Sep 15 2016  10:15 pm
Acq. Method: ACZ.M

Current Method Pa\ICPCHEM\1\DATA\wg409909.b\
Calibration Path\ICPCHEM\1\DATA\wg409909.b\

Element Name Mass Calibration Corr Coef Tune Step IS Ref
Be 9 0.9997 3 6
B 11 1.0000 3 6
Al 27 1.0000 3 72
V 51 1.0000 2 45
Cr 52 0.9999 2 115
Mn 55 1.0000 3 72
Fe 56 1.0000 1 45
Co 59 1.0000 3 72
Ni 60 0.9999 2 45
Cu 63 0.9998 2 45
Zn 66 1.0000 3 72
As 75 1.0000 2 45
Se 78 1.0000 1 45
Mo 98 1.0000 3 115
Ag 107 1.0000 3 115
Cd 111 1.0000 3 115
Sn 118 1.0000 3 115
Sb 121 0.9999 3 115
Te 125 1.0000 3 115
Cs 133 1.0000 3 115
Ba 137 0.9999 3 115
Tl 205 1.0000 3 209
Pb 208 1.0000 3 209
Th 232 1.0000 3 209
U 238 1.0000 3 209
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C:\ICPCHEM\1\DATA\160915bt.b\0012TUN.D

9/15/2016 12:23 PM C:\ICPCHEM\1\RPTTMP\2008tune.qct Page 1 of 1

200.8 QC Tune Report 

Data File: C:\ICPCHEM\1\DATA\160915bt.b\0012TUN.D
Date Acquired: Sep 15 2016  12:20 pm
Acq. Method: TN200_8.M
Operator: scp
Sample Name: 200.8 Tune
Misc Info:
Vial Number: 1201
Current Method: C:\ICPCHEM\1\METHODS\TN200_8.M

RSD (%)
Element Actual Required Flag

9 Be 1.16 5.00
24 Mg 1.44 5.00
59 Co 0.97 5.00

115 In 0.73 5.00
208 Pb 1.89 5.00

9 Be
Mass Calib.

Actual: 8.95
Required: 8.90 - 9.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

24 Mg
Mass Calib.

Actual: 24.00
Required: 23.90 - 24.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

59 Co
Mass Calib.

Actual: 58.95
Required: 58.90 - 59.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

115 In
Mass Calib.

Actual: 115.00
Required: 114.90 - 115.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

208 Pb
Mass Calib.

Actual: 208.00
Required: 207.90 - 208.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

Tune Result: Pass

7.50 8.00 8.50 9.00 9.50 10.00 10.50

2.5E4

5.0E4

[1] S pec trum No.1     [  23.468 sec ]:0012TUN.D / Tune #1 [Count] [Linear]

m/z->

23.50 24.00 24.50 25.00 25.50 26.00 26.50

1.0E5

2.0E5

[1] S pec trum No.1     [  23.468 sec ]:0012TUN.D / Tune #1 [Count] [Linear]

m/z->

57.50 58.00 58.50 59.00 59.50 60.00 60.50

2.5E5

5.0E5

[1] Spec trum No.1     [  23.468 sec]:0012TUN.D / Tune #1 [Count] [Linear]

m/z->

113.50 114.00 114.50 115.00 115.50 116.00 116.50

1.0E6

2.0E6

[1] Spec trum No.1     [  23.468 sec ]:0012TUN.D / Tune #1 [Count] [Linear]

m/z->

205.50 206.00 206.50 207.00 207.50 208.00 208.50

2.5E5

5.0E5

[1] Spec trum No.1     [  23.468 sec ]:0012TUN.D / Tune #1 [Count] [Linear]

m/z->
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C:\ICPCHEM\1\DATA\wg409909.b\001CALB.D\001CALB.D#

9/15/2016 9:55 PM C:\ICPCHEM\1\rpttmp\CalBlk.qct Page 1 of 1

Calibration Blank QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg409909.b\001CALB
Date Acquired: Sep 15 2016  09:53 pm
Operator:
Sample Name: Calblk
Misc Info:
Vial Number: 1101
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  09:55 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 979859.50 A 28190.00 2.88
9 Be 85.56 P 21.17 24.74
11 B 7578.79 P 171.10 2.26
27 Al 23298.93 P 422.30 1.81
45 Sc 2583292.00 A 27340.00 1.06
45 Sc 593127.19 P 1018.00 0.17
45 Sc 6225168.00 A 111100.00 1.78
51 V 2533.65 P 45.82 1.81
52 Cr 1870.18 P 51.33 2.74
55 Mn 19866.15 P 458.30 2.31
56 Fe 13929.40 P 238.60 1.71
59 Co 301.12 P 25.02 8.31
60 Ni 102.23 P 13.47 13.18
63 Cu 10333.95 P 55.16 0.53
66 Zn 2979.29 P 62.58 2.10
72 Ge 770555.00 P 1928.00 0.25
72 Ge 293190.91 P 3132.00 1.07
72 Ge 1450461.00 A 17410.00 1.20
74 Ge 1095011.00 A 13880.00 1.27
74 Ge 427822.91 P 3951.00 0.92
74 Ge 1987875.00 A 15960.00 0.80
75 As 191.12 P 18.36 9.61
78 Se 26.67 P 3.76 14.09
98 Mo 466.61 P 42.69 9.15
99 P
106 Cd P
107 Ag 141.12 P 13.47 9.55
108 Cd P
111 Cd 38.75 P 20.74 53.53
115 In 3665558.00 A 36600.00 1.00
115 In 1184000.00 A 16980.00 1.43
115 In 4557575.00 A 49840.00 1.09
118 Sn 1931.31 P 80.04 4.14
121 Sb 2691.97 P 157.70 5.86
125 Te 54.45 P 18.36 33.72
133 Cs 1220.10 P 43.59 3.57
137 Ba 224.45 P 25.46 11.34
159 Tb 5874054.00 A 28180.00 0.48
205 Tl 240.01 P 32.83 13.68
206 (Pb) P
207 (Pb) P
208 Pb 1094.50 P 126.20 11.53
209 Bi 6316019.00 A 25980.00 0.41
232 Th 12783.32 P 651.30 5.09
238 U 468.91 P 25.02 5.34
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C:\ICPCHEM\1\DATA\wg409909.b\002CALB.D\002CALB.D#

9/15/2016 9:58 PM C:\ICPCHEM\1\rpttmp\CalBlk.qct Page 1 of 1

Calibration Blank QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg409909.b\002CALB
Date Acquired: Sep 15 2016  09:56 pm
Operator:
Sample Name: Calblk
Misc Info:
Vial Number: 1101
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  09:55 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 986430.50 A 19920.00 2.02
9 Be 77.78 P 8.39 10.79
11 B 7233.08 P 183.90 2.54
27 Al 25065.41 P 3414.00 13.62
45 Sc 2521502.00 A 10290.00 0.41
45 Sc 598256.50 P 9323.00 1.56
45 Sc 6255148.00 A 61300.00 0.98
51 V 2401.39 P 35.33 1.47
52 Cr 1813.51 P 141.60 7.81
55 Mn 19732.60 P 417.20 2.11
56 Fe 11982.24 P 202.30 1.69
59 Co 218.90 P 27.96 12.77
60 Ni 108.89 P 11.71 10.75
63 Cu 10610.79 P 143.90 1.36
66 Zn 2910.41 P 21.88 0.75
72 Ge 759323.31 P 3571.00 0.47
72 Ge 293904.59 P 2788.00 0.95
72 Ge 1461369.00 A 20780.00 1.42
74 Ge 1072904.00 A 5853.00 0.55
74 Ge 431606.59 P 2276.00 0.53
74 Ge 2007982.00 A 12650.00 0.63
75 As 191.12 P 32.89 17.21
78 Se 18.78 P 2.67 14.24
98 Mo 419.54 P 31.90 7.60
99 P
106 Cd P
107 Ag 105.56 P 8.39 7.95
108 Cd P
111 Cd 39.80 P 22.32 56.08
115 In 3634993.00 A 4636.00 0.13
115 In 1190027.00 A 21480.00 1.81
115 In 4565374.00 A 14860.00 0.33
118 Sn 1719.06 P 15.74 0.92
121 Sb 2135.20 P 61.94 2.90
125 Te 42.22 P 11.71 27.73
133 Cs 1145.65 P 27.15 2.37
137 Ba 197.79 P 27.15 13.73
159 Tb 5911172.00 A 36050.00 0.61
205 Tl 200.01 P 14.53 7.26
206 (Pb) P
207 (Pb) P
208 Pb 837.82 P 60.50 7.22
209 Bi 6360572.00 A 15470.00 0.24
232 Th 8822.14 P 294.20 3.33
238 U 336.68 P 33.83 10.05
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C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

9/15/2016 10:01 PM C:\ICPCHEM\1\rpttmp\CalBlk.qct Page 1 of 1

Calibration Blank QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg409909.b\003CALB
Date Acquired: Sep 15 2016  09:59 pm
Operator:
Sample Name: Calblk
Misc Info:
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  09:58 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 973727.19 A 8149.00 0.84
9 Be 161.12 P 5.09 3.16
11 B 7012.95 P 329.70 4.70
27 Al 31097.56 P 1809.00 5.82
45 Sc 2490209.00 A 12960.00 0.52
45 Sc 595751.63 P 8879.00 1.49
45 Sc 6201481.00 A 20630.00 0.33
51 V 2526.97 P 81.87 3.24
52 Cr 1910.18 P 47.03 2.46
55 Mn 21112.38 P 595.60 2.82
56 Fe 18284.39 P 178.00 0.97
59 Co 634.48 P 35.65 5.62
60 Ni 191.12 P 29.88 15.63
63 Cu 11698.37 P 444.00 3.80
66 Zn 5442.30 P 50.61 0.93
72 Ge 755907.13 M 2294.00 0.30
72 Ge 293685.19 P 2539.00 0.86
72 Ge 1450449.00 A 22350.00 1.54
74 Ge 1070347.00 A 3296.00 0.31
74 Ge 430775.69 P 5650.00 1.31
74 Ge 1984674.00 A 23580.00 1.19
75 As 161.12 P 18.36 11.40
78 Se 30.89 P 2.78 8.99
98 Mo 537.16 P 11.24 2.09
99 P
106 Cd P
107 Ag 174.45 P 23.41 13.42
108 Cd P
111 Cd 100.49 P 14.28 14.21
115 In 3596183.00 A 14980.00 0.42
115 In 1187034.00 A 2123.00 0.18
115 In 4498589.00 A 23540.00 0.52
118 Sn 1941.31 P 126.80 6.53
121 Sb 1917.39 P 45.26 2.36
125 Te 47.78 P 12.62 26.41
133 Cs 1733.51 P 8.82 0.51
137 Ba 403.35 P 52.92 13.12
159 Tb 5855025.00 A 51720.00 0.88
205 Tl 511.14 P 22.20 4.34
206 (Pb) P
207 (Pb) P
208 Pb 2153.48 P 46.20 2.15
209 Bi 6279629.00 A 68160.00 1.09
232 Th 7107.73 P 141.20 1.99
238 U 852.28 P 99.02 11.62
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C:\ICPCHEM\1\DATA\wg409909.b\004CALS.D\004CALS.D#

9/15/2016 10:04 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg409909.b\004CALS.D\004CALS.D#
Date Acquired: Sep 15 2016  10:02 pm
Operator:
Sample Name: PQV Std
Misc Info:
Vial Number: 1103
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:01 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 974273.00 A 5133.00 0.53
9 Be 777.83 P 48.80 6.27
11 B 8710.54 P 83.72 0.96
27 Al 96372.97 P 882.30 0.92
45 Sc 2495132.00 A 22290.00 0.89
45 Sc 594538.13 P 9330.00 1.57
45 Sc 6112374.00 A 44920.00 0.73
51 V 7394.31 P 137.10 1.85
52 Cr 13783.51 P 218.50 1.59
55 Mn 75336.49 P 538.40 0.71
56 Fe 118580.50 P 594.40 0.50
59 Co 6193.72 P 141.20 2.28
60 Ni 7105.29 P 92.94 1.31

63 Cu 23891.15 P 532.70 2.23

66 Zn 20954.49 P 314.00 1.50

72 Ge 750760.13 P 5474.00 0.73
72 Ge 293370.59 P 2963.00 1.01
72 Ge 1434809.00 A 18290.00 1.27
74 Ge 1062951.00 A 6780.00 0.64
74 Ge 426745.59 P 6734.00 1.58
74 Ge 1964220.00 A 24810.00 1.26
75 As 1085.63 P 53.37 4.92
78 Se 103.00 P 7.53 7.32
98 Mo 25357.16 P 534.60 2.11
99 P
106 Cd P
107 Ag 5055.52 P 174.60 3.45
108 Cd P
111 Cd 1669.22 P 21.29 1.28
115 In 3600449.00 A 8140.00 0.23
115 In 1190905.00 A 6984.00 0.59
115 In 4483699.00 A 51190.00 1.14
118 Sn 6573.98 P 102.50 1.56
121 Sb 31365.52 P 143.70 0.46
125 Te 2411.41 P 103.00 4.27
133 Cs 38817.75 P 471.80 1.22
137 Ba 12603.88 P 178.60 1.42
159 Tb 5810671.00 A 9805.00 0.17
205 Tl 12016.91 P 111.80 0.93
206 (Pb) P
207 (Pb) P
208 Pb 17429.54 P 337.20 1.93
209 Bi 6230979.00 A 82380.00 1.32
232 Th 163700.50 P 1588.00 0.97
238 U 15161.48 P 416.90 2.75

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 974273.00 0.53 973727.19 100.1 59.5 - 120.4
45 Sc 2495131.80 0.89 2490209.30 100.2 59.5 - 120.4
45 Sc 594538.13 1.57 595751.63 99.8 59.5 - 120.4
45 Sc 6112373.50 0.73 6201481.00 98.6 59.5 - 120.4
72 Ge 750760.13 0.73 755907.06 99.3 59.5 - 120.4
72 Ge 293370.63 1.01 293685.22 99.9 59.5 - 120.4
72 Ge 1434808.90 1.27 1450449.40 98.9 59.5 - 120.4
74 Ge 1062951.10 0.64 1070347.30 99.3 59.5 - 120.4
74 Ge 426745.66 1.58 430775.66 99.1 59.5 - 120.4
74 Ge 1964220.10 1.26 1984674.40 99.0 59.5 - 120.4
115 In 3600448.80 0.23 3596182.80 100.1 59.5 - 120.4
115 In 1190904.90 0.59 1187034.00 100.3 59.5 - 120.4
115 In 4483699.00 1.14 4498589.00 99.7 59.5 - 120.4
159 Tb 5810670.50 0.17 5855025.00 99.2 59.5 - 120.4
209 Bi 6230979.50 1.32 6279628.50 99.2 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg409909.b\005CALS.D\005CALS.D#

9/15/2016 10:07 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg409909.b\005CALS.D\005CALS.D#
Date Acquired: Sep 15 2016  10:06 pm
Operator:
Sample Name: Level 3 Std
Misc Info:
Vial Number: 1104
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:04 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 1010391.00 A 20130.00 1.99
9 Be 60420.31 P 354.20 0.59
11 B 11116.66 P 175.90 1.58
27 Al 1718939.00 A 14780.00 0.86
45 Sc 2583257.00 A 12020.00 0.47
45 Sc 608678.63 P 2586.00 0.42
45 Sc 6348239.00 A 76950.00 1.21
51 V 124802.30 P 402.80 0.32
52 Cr 131149.20 P 1001.00 0.76
55 Mn 654450.38 P 4174.00 0.64
56 Fe 1252261.00 A 3851.00 0.31
59 Co 521544.69 P 4580.00 0.88
60 Ni 126443.60 P 1057.00 0.84

63 Cu 392914.41 P 1069.00 0.27

66 Zn 408769.41 P 927.10 0.23

72 Ge 765945.38 P 2071.00 0.27
72 Ge 301512.91 P 1555.00 0.52
72 Ge 1505963.00 A 16040.00 1.07
74 Ge 1095813.00 A 6572.00 0.60
74 Ge 438838.91 P 5933.00 1.35
74 Ge 2042159.00 A 16130.00 0.79
75 As 19363.44 P 321.60 1.66
78 Se 20287.49 P 26.30 0.13
98 Mo 213840.59 P 1035.00 0.48
99 P
106 Cd P
107 Ag 85933.74 P 271.50 0.32
108 Cd P
111 Cd 72176.30 P 1269.00 1.76
115 In 3695009.00 A 38630.00 1.05
115 In 1209436.00 A 5127.00 0.42
115 In 4664545.00 A 44930.00 0.96
118 Sn 213589.70 P 251.90 0.12
121 Sb 36375.26 P 223.20 0.61
125 Te 12792.89 P 218.80 1.71
133 Cs 823755.81 P 3430.00 0.42
137 Ba 280077.41 P 518.60 0.19
159 Tb 6039461.00 A 25420.00 0.42
205 Tl 534109.38 P 3193.00 0.60
206 (Pb) P
207 (Pb) P
208 Pb 1793444.00 M 7562.00 0.42
209 Bi 6491939.00 A 46620.00 0.72
232 Th 687176.31 P 6000.00 0.87
238 U 687848.63 P 7766.00 1.13

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 1010390.90 1.99 973727.19 103.8 59.5 - 120.4
45 Sc 2583256.80 0.47 2490209.30 103.7 59.5 - 120.4
45 Sc 608678.56 0.42 595751.63 102.2 59.5 - 120.4
45 Sc 6348239.50 1.21 6201481.00 102.4 59.5 - 120.4
72 Ge 765945.44 0.27 755907.06 101.3 59.5 - 120.4
72 Ge 301512.94 0.52 293685.22 102.7 59.5 - 120.4
72 Ge 1505962.80 1.07 1450449.40 103.8 59.5 - 120.4
74 Ge 1095812.60 0.60 1070347.30 102.4 59.5 - 120.4
74 Ge 438838.94 1.35 430775.66 101.9 59.5 - 120.4
74 Ge 2042158.50 0.79 1984674.40 102.9 59.5 - 120.4
115 In 3695009.00 1.05 3596182.80 102.7 59.5 - 120.4
115 In 1209436.50 0.42 1187034.00 101.9 59.5 - 120.4
115 In 4664545.50 0.96 4498589.00 103.7 59.5 - 120.4
159 Tb 6039460.50 0.42 5855025.00 103.2 59.5 - 120.4
209 Bi 6491938.50 0.72 6279628.50 103.4 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg409909.b\006CALS.D\006CALS.D#

9/15/2016 10:10 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg409909.b\006CALS.D\006CALS.D#
Date Acquired: Sep 15 2016  10:09 pm
Operator:
Sample Name: Level 4 Std
Misc Info:
Vial Number: 1105
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:07 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 1025082.00 A 26680.00 2.60
9 Be 301798.81 P 7339.00 2.43
11 B 26048.52 P 656.60 2.52
27 Al 8190457.00 A 173100.00 2.11
45 Sc 2629048.00 A 13890.00 0.53
45 Sc 620110.00 P 7728.00 1.25
45 Sc 6573098.00 A 73650.00 1.12
51 V 583753.88 P 5930.00 1.02
52 Cr 638800.13 P 7324.00 1.15
55 Mn 3226482.00 A 49640.00 1.54
56 Fe 5923075.00 A 44570.00 0.75
59 Co 2638526.00 A 28610.00 1.08
60 Ni 621718.00 P 5919.00 0.95

63 Cu 1682332.00 A 17750.00 1.06

66 Zn 2049423.00 A 32090.00 1.57

72 Ge 778937.63 P 6679.00 0.86
72 Ge 304630.69 P 3891.00 1.28
72 Ge 1539900.00 A 22490.00 1.46
74 Ge 1121134.00 A 2349.00 0.21
74 Ge 446593.41 P 1801.00 0.40
74 Ge 2111796.00 A 26380.00 1.25
75 As 93570.31 P 886.00 0.95
78 Se 96824.49 P 88.88 0.09
98 Mo 1107510.00 A 14700.00 1.33
99 P
106 Cd P
107 Ag 434048.41 P 2185.00 0.50
108 Cd P
111 Cd 359163.31 P 1541.00 0.43
115 In 3781106.00 A 15520.00 0.41
115 In 1247670.00 A 15120.00 1.21
115 In 4798193.00 A 22400.00 0.47
118 Sn 1054837.00 A 10040.00 0.95
121 Sb 175362.91 P 815.60 0.47
125 Te 61722.40 P 581.00 0.94
133 Cs 4165439.00 A 22890.00 0.55
137 Ba 1394353.00 A 13480.00 0.97
159 Tb 6289368.00 A 39130.00 0.62
205 Tl 2696710.00 A 11080.00 0.41
206 (Pb) A
207 (Pb) A
208 Pb 9245540.00 A 49610.00 0.54
209 Bi 6872695.00 A 49790.00 0.72
232 Th 3653731.00 A 13730.00 0.38
238 U 3489483.00 A 37080.00 1.06

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 1025081.80 2.60 973727.19 105.3 59.5 - 120.4
45 Sc 2629047.80 0.53 2490209.30 105.6 59.5 - 120.4
45 Sc 620110.06 1.25 595751.63 104.1 59.5 - 120.4
45 Sc 6573098.00 1.12 6201481.00 106.0 59.5 - 120.4
72 Ge 778937.56 0.86 755907.06 103.0 59.5 - 120.4
72 Ge 304630.69 1.28 293685.22 103.7 59.5 - 120.4
72 Ge 1539899.90 1.46 1450449.40 106.2 59.5 - 120.4
74 Ge 1121133.90 0.21 1070347.30 104.7 59.5 - 120.4
74 Ge 446593.44 0.40 430775.66 103.7 59.5 - 120.4
74 Ge 2111796.00 1.25 1984674.40 106.4 59.5 - 120.4
115 In 3781106.30 0.41 3596182.80 105.1 59.5 - 120.4
115 In 1247670.30 1.21 1187034.00 105.1 59.5 - 120.4
115 In 4798193.00 0.47 4498589.00 106.7 59.5 - 120.4
159 Tb 6289368.00 0.62 5855025.00 107.4 59.5 - 120.4
209 Bi 6872695.00 0.72 6279628.50 109.4 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg409909.b\007CALS.D\007CALS.D#

9/15/2016 10:13 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg409909.b\007CALS.D\007CALS.D#
Date Acquired: Sep 15 2016  10:12 pm
Operator:
Sample Name: Level 5 Std
Misc Info:
Vial Number: 1106
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:10 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 1051534.00 A 13660.00 1.30
9 Be 648919.00 A 11620.00 1.79
11 B 45513.17 P 1112.00 2.44
27 Al 16585120.00 A 208200.00 1.26
45 Sc 2684152.00 A 21910.00 0.82
45 Sc 637202.19 P 7555.00 1.19
45 Sc 6671670.00 A 88580.00 1.33
51 V 1200235.00 A 13560.00 1.13
52 Cr 1329039.00 A 18090.00 1.36
55 Mn 6517652.00 A 73860.00 1.13
56 Fe 11981640.00 A 79040.00 0.66
59 Co 5320286.00 A 31830.00 0.60
60 Ni 1316531.00 A 5405.00 0.41

63 Cu 3350570.00 A 18690.00 0.56

66 Zn 4089939.00 A 12600.00 0.31

72 Ge 790235.19 M 1534.00 0.19
72 Ge 310763.69 P 2620.00 0.84
72 Ge 1562456.00 A 12180.00 0.78
74 Ge 1142956.00 A 3570.00 0.31
74 Ge 459152.41 P 2699.00 0.59
74 Ge 2134967.00 A 9265.00 0.43
75 As 192479.30 P 1530.00 0.79
78 Se 196745.09 P 1312.00 0.67
98 Mo 2228206.00 A 14200.00 0.64
99 P
106 Cd P
107 Ag 899740.19 A 7878.00 0.88
108 Cd P
111 Cd 738461.31 P 2965.00 0.40
115 In 3843908.00 A 9547.00 0.25
115 In 1262956.00 A 5155.00 0.41
115 In 4878989.00 A 25050.00 0.51
118 Sn 2127722.00 A 4082.00 0.19
121 Sb 360547.00 P 1481.00 0.41
125 Te 126111.20 P 632.60 0.50
133 Cs 8483778.00 A 36430.00 0.43
137 Ba 2782108.00 A 11770.00 0.42
159 Tb 6334548.00 A 13010.00 0.21
205 Tl 5417962.00 A 66440.00 1.23
206 (Pb) A
207 (Pb) A
208 Pb 18686960.00 A 179500.00 0.96
209 Bi 6986373.00 A 90440.00 1.29
232 Th 7351502.00 A 137300.00 1.87
238 U 6996293.00 A 123500.00 1.77

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 1051534.10 1.30 973727.19 108.0 59.5 - 120.4
45 Sc 2684152.00 0.82 2490209.30 107.8 59.5 - 120.4
45 Sc 637202.19 1.19 595751.63 107.0 59.5 - 120.4
45 Sc 6671670.50 1.33 6201481.00 107.6 59.5 - 120.4
72 Ge 790235.25 0.19 755907.06 104.5 59.5 - 120.4
72 Ge 310763.75 0.84 293685.22 105.8 59.5 - 120.4
72 Ge 1562456.30 0.78 1450449.40 107.7 59.5 - 120.4
74 Ge 1142956.50 0.31 1070347.30 106.8 59.5 - 120.4
74 Ge 459152.44 0.59 430775.66 106.6 59.5 - 120.4
74 Ge 2134967.50 0.43 1984674.40 107.6 59.5 - 120.4
115 In 3843908.30 0.25 3596182.80 106.9 59.5 - 120.4
115 In 1262956.50 0.41 1187034.00 106.4 59.5 - 120.4
115 In 4878989.00 0.51 4498589.00 108.5 59.5 - 120.4
159 Tb 6334548.00 0.21 5855025.00 108.2 59.5 - 120.4
209 Bi 6986373.00 1.29 6279628.50 111.3 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg409909.b\008_QCS.D\008_QCS.D#

9/15/2016 10:16 PM C:\ICPCHEM\1\RPTTMP\ICV.qct Page 1 of 1

Initial Calibration Verification (CCV) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\008_QCS.D\008_QCS.D#
Date Acquired: Sep 15 2016  10:15 pm

Operator: Data Results:

Sample Name: ICV Analytes: Fail

Misc Info: ISTD: Pass
Vial Number: 1107
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: QCS
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. ppb RSD(%) Expected Rec(%) QC Range(%) Flag
9 Be 6 3 48.980 0.98 50.00 98.0 89 - 110  
11 B 6 3 20.610 1.15 20.00 103.1 89 - 110  
27 Al 72 3 108.400 1.33 100.00 108.4 89 - 110  
51 V 45 2 49.770 1.00 50.00 99.5 89 - 110  
52 Cr 45 2 50.280 1.14 50.00 100.6 89 - 110  
55 Mn 72 3 51.880 0.35 50.00 103.8 89 - 110  
56 Fe 45 1 106.800 1.34 100.00 106.8 89 - 110  
59 Co 72 3 54.210 0.53 50.00 108.4 89 - 110  
60 Ni 45 2 50.030 0.69 50.00 100.1 89 - 110  
63 Cu 45 2 50.720 0.77 50.00 101.4 89 - 110  
66 Zn 72 3 51.000 0.70 50.00 102.0 89 - 110  
75 As 45 2 54.010 1.23 50.00 108.0 89 - 110  
78 Se 45 1 51.070 1.10 50.00 102.1 89 - 110  
98 Mo 115 3 19.570 0.82 20.00 97.9 89 - 110  
107 Ag 115 3 20.110 0.52 20.00 100.6 89 - 110  
111 Cd 115 3 50.870 0.24 50.00 101.7 89 - 110  
118 Sn 115 3 49.520 0.49 50.00 99.0 89 - 110  

121 Sb 115 3 21.410 0.30 20.00 107.1 89 - 110  

125 Te 115 3 51.970 1.73 50.00 103.9 89 - 110  

133 Cs 115 3 51.750 0.64 50.00 103.5 89 - 110  
137 Ba 115 3 50.470 0.94 50.00 100.9 89 - 110  
205 Tl 209 3 55.340 1.89 50.00 110.7 89 - 110 Fail
208 Pb 209 3 53.080 0.45 50.00 106.2 89 - 110  
232 Th 209 3 53.380 0.84 50.00 106.8 89 - 110  
238 U 209 3 53.630 0.47 50.00 107.3 89 - 110  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1037082 3.04 973727 106.5 60 - 120  
45 Sc 1 2688603 1.08 2490209 108.0 60 - 120  
45 Sc 2 633572 0.38 595752 106.3 60 - 120  
45 Sc 3 6576118 1.02 6201481 106.0 60 - 120  
72 Ge 1 803791 1.59 755907 106.3 60 - 120  
72 Ge 2 310428 0.47 293685 105.7 60 - 120  
72 Ge 3 1540936 0.85 1450449 106.2 60 - 120  
74 Ge 1 1143200 0.81 1070347 106.8 60 - 120  
74 Ge 2 450981 0.66 430776 104.7 60 - 120  
74 Ge 3 2105135 0.97 1984674 106.1 60 - 120  
115 In 1 3858271 0.61 3596183 107.3 60 - 120  
115 In 2 1269216 0.20 1187034 106.9 60 - 120  
115 In 3 4852261 0.24 4498589 107.9 60 - 120  
159 Tb 3 6297143 1.55 5855025 107.6 60 - 120  
209 Bi 3 6860603 0.33 6279629 109.3 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\009_CCB.D\009_CCB.D#

9/15/2016 10:19 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\009_CCB.D\009_CCB.D#
Date Acquired: Sep 15 2016  10:18 pm
Operator: Data Results:
Sample Name: ICB Analytes: Pass
Misc Info: ISTD: Pass
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.014 ppb 96.68 0.150  
11 B 6 3 0.269 ppb 25.67 1.500  
27 Al 72 3 -0.033 ppb 133.32 3.000  
51 V 45 2 -0.022 ppb 89.06 0.600  
52 Cr 45 2 0.015 ppb 115.75 1.500  
55 Mn 72 3 -0.032 ppb 28.35 1.500  
56 Fe 45 1 -0.118 ppb 5.20 12.000  
59 Co 72 3 0.023 ppb 19.55 0.150  
60 Ni 45 2 0.050 ppb 25.27 1.800  
63 Cu 45 2 0.039 ppb 75.38 1.500  
66 Zn 72 3 -0.039 ppb 128.43 6.000  
75 As 45 2 0.093 ppb 29.44 0.600  
78 Se 45 1 0.078 ppb 14.84 0.300  
98 Mo 115 3 0.021 ppb 20.09 1.500  
107 Ag 115 3 0.008 ppb 21.25 0.150  
111 Cd 115 3 0.015 ppb 90.41 0.300  
118 Sn 115 3 0.186 ppb 9.11 0.300  

121 Sb 115 3 0.597 ppb 2.41 1.200  

125 Te 115 3 0.016 ppb 255.10 3.000  

133 Cs 115 3 0.018 ppb 13.52 0.600  
137 Ba 115 3 0.033 ppb 17.23 1.500  
205 Tl 209 3 0.033 ppb 6.76 0.300  
208 Pb 209 3 0.046 ppb 8.52 0.300  
232 Th 209 3 1.021 ppb 7.53 3.000  
238 U 209 3 0.041 ppb 11.72 0.300  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1036585 1.74 973727 106.5 60 - 120  
45 Sc 1 2676293 0.40 2490209 107.5 60 - 120  
45 Sc 2 625148 1.35 595752 104.9 60 - 120  
45 Sc 3 6536136 0.13 6201481 105.4 60 - 120  
72 Ge 1 806671 0.35 755907 106.7 60 - 120  
72 Ge 2 306545 1.52 293685 104.4 60 - 120  
72 Ge 3 1524112 0.27 1450449 105.1 60 - 120  
74 Ge 1 1136634 0.60 1070347 106.2 60 - 120  
74 Ge 2 450974 1.04 430776 104.7 60 - 120  
74 Ge 3 2090143 0.75 1984674 105.3 60 - 120  
115 In 1 3835618 0.27 3596183 106.7 60 - 120  
115 In 2 1254673 1.81 1187034 105.7 60 - 120  
115 In 3 4822216 0.55 4498589 107.2 60 - 120  
159 Tb 3 6241053 1.18 5855025 106.6 60 - 120  
209 Bi 3 6793965 0.97 6279629 108.2 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\010SMPL.D\010SMPL.D#

9/15/2016 10:23 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\010SMPL.D\010SMPL.D#
Date Acquired: Sep 15 2016  10:21 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: WG409768LRB ISTD: Pass
Misc Info:
Vial Number: 3301
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.017 -0.017 ppb 79.21 200.00
11 B 6 3 -0.052 -0.052 ppb 288.81 20.00
27 Al 72 3 5.819 5.819 ppb 1.78 1000.00
51 V 45 2 -0.063 -0.063 ppb 60.77 200.00
52 Cr 45 2 -0.031 -0.031 ppb 25.98 200.00
55 Mn 72 3 -0.117 -0.117 ppb 12.48 200.00
56 Fe 45 1 2.849 2.849 ppb 1.04 1000.00
59 Co 72 3 -0.011 -0.011 ppb 7.76 200.00
60 Ni 45 2 -0.037 -0.037 ppb 15.43 500.00
63 Cu 45 2 -0.493 -0.493 ppb 11.77 500.00
66 Zn 72 3 0.518 0.518 ppb 12.48 1000.00
75 As 45 2 0.064 0.064 ppb 30.86 200.00
78 Se 45 1 -0.022 -0.022 ppb 33.62 500.00
98 Mo 115 3 -0.002 -0.002 ppb 121.61 200.00
107 Ag 115 3 0.000 0.000 ppb 409.92 50.00
111 Cd 115 3 -0.003 -0.003 ppb 352.63 200.00
118 Sn 115 3 -0.033 -0.033 ppb 8.52 200.00
121 Sb 115 3 0.153 0.153 ppb 14.04 25.00
125 Te 115 3 -0.005 -0.005 ppb 470.15 200.00
133 Cs 115 3 -0.013 -0.013 ppb 14.33 200.00
137 Ba 115 3 -0.019 -0.019 ppb 11.48 500.00
205 Tl 209 3 -0.008 -0.008 ppb 11.14 200.00
208 Pb 209 3 -0.026 -0.026 ppb 0.42 500.00
232 Th 209 3 0.397 0.397 ppb 6.42 200.00
238 U 209 3 -0.010 -0.010 ppb 14.00 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1056440 1.75 973727 108.5 59.5 - 120
45 Sc 1 2664201 0.76 2490209 107.0 59.5 - 120
45 Sc 2 633664 1.23 595752 106.4 59.5 - 120
45 Sc 3 6591549 1.00 6201481 106.3 59.5 - 120
72 Ge 1 804629 1.43 755907 106.4 59.5 - 120
72 Ge 2 310962 1.29 293685 105.9 59.5 - 120
72 Ge 3 1548052 0.94 1450449 106.7 59.5 - 120
74 Ge 1 1143578 0.93 1070347 106.8 59.5 - 120
74 Ge 2 453897 1.08 430776 105.4 59.5 - 120
74 Ge 3 2104251 1.04 1984674 106.0 59.5 - 120
115 In 1 3868456 1.00 3596183 107.6 59.5 - 120
115 In 2 1274696 1.06 1187034 107.4 59.5 - 120
115 In 3 4870087 0.69 4498589 108.3 59.5 - 120
159 Tb 3 6343140 0.34 5855025 108.3 59.5 - 120
209 Bi 3 6955876 1.18 6279629 110.8 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\011SMPL.D\011SMPL.D#

9/15/2016 10:26 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\011SMPL.D\011SMPL.D#
Date Acquired: Sep 15 2016  10:24 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: WG409768LFB ISTD: Pass
Misc Info:
Vial Number: 3302
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 46.280 46.280 ppb 1.15 200.00
11 B 6 3 9.209 9.209 ppb 1.64 20.00
27 Al 72 3 49.440 49.440 ppb 0.83 1000.00
51 V 45 2 47.890 47.890 ppb 0.35 200.00
52 Cr 45 2 47.600 47.600 ppb 0.09 200.00
55 Mn 72 3 48.260 48.260 ppb 1.61 200.00
56 Fe 45 1 47.160 47.160 ppb 0.05 1000.00
59 Co 72 3 50.230 50.230 ppb 1.43 200.00
60 Ni 45 2 46.780 46.780 ppb 0.68 500.00
63 Cu 45 2 46.290 46.290 ppb 0.57 500.00
66 Zn 72 3 46.680 46.680 ppb 1.40 1000.00
75 As 45 2 50.380 50.380 ppb 0.71 200.00
78 Se 45 1 46.410 46.410 ppb 0.90 500.00
98 Mo 115 3 45.890 45.890 ppb 0.17 200.00
107 Ag 115 3 9.396 9.396 ppb 0.46 50.00
111 Cd 115 3 46.410 46.410 ppb 0.33 200.00
118 Sn 115 3 46.290 46.290 ppb 0.50 200.00
121 Sb 115 3 10.520 10.520 ppb 0.71 25.00
125 Te 115 3 47.590 47.590 ppb 0.85 200.00
133 Cs 115 3 48.410 48.410 ppb 0.48 200.00
137 Ba 115 3 47.160 47.160 ppb 0.29 500.00
205 Tl 209 3 49.910 49.910 ppb 0.43 200.00
208 Pb 209 3 46.700 46.700 ppb 1.14 500.00
232 Th 209 3 49.630 49.630 ppb 1.01 200.00
238 U 209 3 50.040 50.040 ppb 1.26 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1077267 1.95 973727 110.6 59.5 - 120
45 Sc 1 2783227 0.43 2490209 111.8 59.5 - 120
45 Sc 2 653399 0.70 595752 109.7 59.5 - 120
45 Sc 3 6748894 0.87 6201481 108.8 59.5 - 120
72 Ge 1 842060 1.16 755907 111.4 59.5 - 120
72 Ge 2 321064 0.52 293685 109.3 59.5 - 120
72 Ge 3 1581567 1.62 1450449 109.0 59.5 - 120
74 Ge 1 1182914 0.90 1070347 110.5 59.5 - 120
74 Ge 2 466904 0.46 430776 108.4 59.5 - 120
74 Ge 3 2160868 1.03 1984674 108.9 59.5 - 120
115 In 1 4019535 0.78 3596183 111.8 59.5 - 120
115 In 2 1309500 0.60 1187034 110.3 59.5 - 120
115 In 3 4993336 0.19 4498589 111.0 59.5 - 120
159 Tb 3 6538871 0.41 5855025 111.7 59.5 - 120
209 Bi 3 7112570 0.63 6279629 113.3 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\012SMPL.D\012SMPL.D#

9/15/2016 10:29 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\012SMPL.D\012SMPL.D#
Date Acquired: Sep 15 2016  10:27 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-01 ISTD: Pass
Misc Info:
Vial Number: 3303
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.007 -0.007 ppb 107.17 200.00
11 B 6 3 7.194 7.194 ppb 9.02 20.00
27 Al 72 3 194.300 194.300 ppb 10.09 1000.00
51 V 45 2 1.130 1.130 ppb 3.92 200.00
52 Cr 45 2 0.100 0.100 ppb 11.90 200.00
55 Mn 72 3 17.190 17.190 ppb 6.49 200.00
56 Fe 45 1 379.900 379.900 ppb 0.68 1000.00
59 Co 72 3 0.293 0.293 ppb 6.56 200.00
60 Ni 45 2 0.046 0.046 ppb 6.67 500.00
63 Cu 45 2 0.874 0.874 ppb 7.03 500.00
66 Zn 72 3 0.797 0.797 ppb 15.52 1000.00
75 As 45 2 0.160 0.160 ppb 18.78 200.00
78 Se 45 1 0.093 0.093 ppb 15.84 500.00
98 Mo 115 3 0.182 0.182 ppb 7.44 200.00
107 Ag 115 3 0.001 0.001 ppb 136.08 50.00
111 Cd 115 3 -0.008 -0.008 ppb 87.11 200.00
118 Sn 115 3 0.021 0.021 ppb 36.23 200.00
121 Sb 115 3 0.071 0.071 ppb 28.67 25.00
125 Te 115 3 0.028 0.028 ppb 94.58 200.00
133 Cs 115 3 0.011 0.011 ppb 35.92 200.00
137 Ba 115 3 18.180 18.180 ppb 6.67 500.00
205 Tl 209 3 0.017 0.017 ppb 37.66 200.00
208 Pb 209 3 0.009 0.009 ppb 49.67 500.00
232 Th 209 3 0.591 0.591 ppb 5.22 200.00
238 U 209 3 0.003 0.003 ppb 118.18 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1041810 5.52 973727 107.0 59.5 - 120
45 Sc 1 2781051 0.57 2490209 111.7 59.5 - 120
45 Sc 2 651565 0.99 595752 109.4 59.5 - 120
45 Sc 3 6659063 3.25 6201481 107.4 59.5 - 120
72 Ge 1 845519 0.67 755907 111.9 59.5 - 120
72 Ge 2 320741 0.65 293685 109.2 59.5 - 120
72 Ge 3 1551780 5.15 1450449 107.0 59.5 - 120
74 Ge 1 1188602 0.58 1070347 111.0 59.5 - 120
74 Ge 2 466838 0.66 430776 108.4 59.5 - 120
74 Ge 3 2119812 4.46 1984674 106.8 59.5 - 120
115 In 1 4012992 0.41 3596183 111.6 59.5 - 120
115 In 2 1313341 0.68 1187034 110.6 59.5 - 120
115 In 3 4869185 5.29 4498589 108.2 59.5 - 120
159 Tb 3 6345374 5.59 5855025 108.4 59.5 - 120
209 Bi 3 6944689 5.68 6279629 110.6 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\013SMPL.D\013SMPL.D#

9/15/2016 10:32 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\013SMPL.D\013SMPL.D#
Date Acquired: Sep 15 2016  10:30 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-02 ISTD: Pass
Misc Info:
Vial Number: 3304
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.009 -0.009 ppb 54.99 200.00
11 B 6 3 8.349 8.349 ppb 2.39 20.00
27 Al 72 3 93.750 93.750 ppb 2.92 1000.00
51 V 45 2 0.204 0.204 ppb 14.50 200.00
52 Cr 45 2 0.117 0.117 ppb 12.12 200.00
55 Mn 72 3 11.570 11.570 ppb 0.59 200.00
56 Fe 45 1 175.100 175.100 ppb 1.03 1000.00
59 Co 72 3 0.077 0.077 ppb 0.47 200.00
60 Ni 45 2 0.111 0.111 ppb 14.02 500.00
63 Cu 45 2 0.235 0.235 ppb 4.79 500.00
66 Zn 72 3 10.360 10.360 ppb 0.46 1000.00
75 As 45 2 0.172 0.172 ppb 17.52 200.00
78 Se 45 1 0.078 0.078 ppb 7.95 500.00
98 Mo 115 3 0.016 0.016 ppb 48.04 200.00
107 Ag 115 3 -0.004 -0.004 ppb 34.11 50.00
111 Cd 115 3 -0.011 -0.011 ppb 69.73 200.00
118 Sn 115 3 -0.055 -0.055 ppb 7.23 200.00
121 Sb 115 3 0.041 0.041 ppb 23.25 25.00
125 Te 115 3 0.011 0.011 ppb 400.56 200.00
133 Cs 115 3 -0.004 -0.004 ppb 60.59 200.00
137 Ba 115 3 37.840 37.840 ppb 0.47 500.00
205 Tl 209 3 0.011 0.011 ppb 55.55 200.00
208 Pb 209 3 0.013 0.013 ppb 50.23 500.00
232 Th 209 3 0.247 0.247 ppb 3.59 200.00
238 U 209 3 -0.012 -0.012 ppb 30.02 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1076256 0.85 973727 110.5 59.5 - 120
45 Sc 1 2753749 0.37 2490209 110.6 59.5 - 120
45 Sc 2 654778 1.77 595752 109.9 59.5 - 120
45 Sc 3 6828951 1.39 6201481 110.1 59.5 - 120
72 Ge 1 833005 0.59 755907 110.2 59.5 - 120
72 Ge 2 320001 1.63 293685 109.0 59.5 - 120
72 Ge 3 1599479 0.61 1450449 110.3 59.5 - 120
74 Ge 1 1184183 0.56 1070347 110.6 59.5 - 120
74 Ge 2 470651 1.00 430776 109.3 59.5 - 120
74 Ge 3 2191178 0.88 1984674 110.4 59.5 - 120
115 In 1 3996655 1.35 3596183 111.1 59.5 - 120
115 In 2 1316721 1.19 1187034 110.9 59.5 - 120
115 In 3 5004326 0.90 4498589 111.2 59.5 - 120
159 Tb 3 6590051 0.44 5855025 112.6 59.5 - 120
209 Bi 3 7183078 1.05 6279629 114.4 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\014SMPL.D\014SMPL.D#

9/15/2016 10:35 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\014SMPL.D\014SMPL.D#
Date Acquired: Sep 15 2016  10:34 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-03 ISTD: Pass
Misc Info:
Vial Number: 3305
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.024 -0.024 ppb 16.81 200.00
11 B 6 3 7.748 7.748 ppb 2.05 20.00
27 Al 72 3 155.400 155.400 ppb 1.92 1000.00
51 V 45 2 0.562 0.562 ppb 3.76 200.00
52 Cr 45 2 0.085 0.085 ppb 18.84 200.00
55 Mn 72 3 17.570 17.570 ppb 0.62 200.00
56 Fe 45 1 293.500 293.500 ppb 2.56 1000.00
59 Co 72 3 0.073 0.073 ppb 7.50 200.00
60 Ni 45 2 0.017 0.017 ppb 13.94 500.00
63 Cu 45 2 -0.047 -0.047 ppb 58.43 500.00
66 Zn 72 3 7.462 7.462 ppb 2.39 1000.00
75 As 45 2 0.373 0.373 ppb 13.08 200.00
78 Se 45 1 0.062 0.062 ppb 7.11 500.00
98 Mo 115 3 0.060 0.060 ppb 19.27 200.00
107 Ag 115 3 -0.003 -0.003 ppb 27.08 50.00
111 Cd 115 3 -0.013 -0.013 ppb 40.85 200.00
118 Sn 115 3 -0.060 -0.060 ppb 9.16 200.00
121 Sb 115 3 0.032 0.032 ppb 15.23 25.00
125 Te 115 3 -0.022 -0.022 ppb 113.19 200.00
133 Cs 115 3 -0.007 -0.007 ppb 7.78 200.00
137 Ba 115 3 48.250 48.250 ppb 0.95 500.00
205 Tl 209 3 -0.007 -0.007 ppb 18.06 200.00
208 Pb 209 3 -0.007 -0.007 ppb 44.33 500.00
232 Th 209 3 0.115 0.115 ppb 5.65 200.00
238 U 209 3 -0.018 -0.018 ppb 8.46 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1072388 0.86 973727 110.1 59.5 - 120
45 Sc 1 2739986 0.12 2490209 110.0 59.5 - 120
45 Sc 2 650845 1.15 595752 109.2 59.5 - 120
45 Sc 3 6751563 0.46 6201481 108.9 59.5 - 120
72 Ge 1 821761 1.43 755907 108.7 59.5 - 120
72 Ge 2 319840 1.34 293685 108.9 59.5 - 120
72 Ge 3 1580137 1.02 1450449 108.9 59.5 - 120
74 Ge 1 1171456 0.70 1070347 109.4 59.5 - 120
74 Ge 2 467341 1.59 430776 108.5 59.5 - 120
74 Ge 3 2160670 0.97 1984674 108.9 59.5 - 120
115 In 1 3972265 1.04 3596183 110.5 59.5 - 120
115 In 2 1303521 1.43 1187034 109.8 59.5 - 120
115 In 3 4971906 0.67 4498589 110.5 59.5 - 120
159 Tb 3 6521901 0.39 5855025 111.4 59.5 - 120
209 Bi 3 7130933 1.27 6279629 113.6 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\015SMPL.D\015SMPL.D#

9/15/2016 10:39 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\015SMPL.D\015SMPL.D#
Date Acquired: Sep 15 2016  10:37 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-04 ISTD: Pass
Misc Info:
Vial Number: 3306
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.029 -0.029 ppb 22.19 200.00
11 B 6 3 6.078 6.078 ppb 3.99 20.00
27 Al 72 3 21.550 21.550 ppb 2.31 1000.00
51 V 45 2 0.535 0.535 ppb 5.66 200.00
52 Cr 45 2 0.162 0.162 ppb 5.48 200.00
55 Mn 72 3 13.210 13.210 ppb 1.00 200.00
56 Fe 45 1 121.200 121.200 ppb 0.53 1000.00
59 Co 72 3 0.063 0.063 ppb 5.37 200.00
60 Ni 45 2 -0.016 -0.016 ppb 14.49 500.00
63 Cu 45 2 0.454 0.454 ppb 10.49 500.00
66 Zn 72 3 3.523 3.523 ppb 1.68 1000.00
75 As 45 2 0.091 0.091 ppb 71.32 200.00
78 Se 45 1 0.057 0.057 ppb 21.78 500.00
98 Mo 115 3 0.429 0.429 ppb 3.83 200.00
107 Ag 115 3 -0.003 -0.003 ppb 14.82 50.00
111 Cd 115 3 -0.003 -0.003 ppb 106.37 200.00
118 Sn 115 3 -0.075 -0.075 ppb 2.57 200.00
121 Sb 115 3 0.031 0.031 ppb 39.38 25.00
125 Te 115 3 -0.031 -0.031 ppb 58.57 200.00
133 Cs 115 3 -0.009 -0.009 ppb 31.23 200.00
137 Ba 115 3 22.650 22.650 ppb 0.40 500.00
205 Tl 209 3 -0.012 -0.012 ppb 8.27 200.00
208 Pb 209 3 -0.024 -0.024 ppb 13.63 500.00
232 Th 209 3 0.046 0.046 ppb 15.48 200.00
238 U 209 3 -0.018 -0.018 ppb 6.49 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1064705 2.57 973727 109.3 59.5 - 120
45 Sc 1 2724494 0.70 2490209 109.4 59.5 - 120
45 Sc 2 644477 0.74 595752 108.2 59.5 - 120
45 Sc 3 6710946 0.55 6201481 108.2 59.5 - 120
72 Ge 1 831785 0.69 755907 110.0 59.5 - 120
72 Ge 2 318359 1.12 293685 108.4 59.5 - 120
72 Ge 3 1583295 0.69 1450449 109.2 59.5 - 120
74 Ge 1 1165176 0.50 1070347 108.9 59.5 - 120
74 Ge 2 467558 1.12 430776 108.5 59.5 - 120
74 Ge 3 2152709 0.74 1984674 108.5 59.5 - 120
115 In 1 3952433 0.19 3596183 109.9 59.5 - 120
115 In 2 1295979 1.42 1187034 109.2 59.5 - 120
115 In 3 4989687 0.10 4498589 110.9 59.5 - 120
159 Tb 3 6438926 0.06 5855025 110.0 59.5 - 120
209 Bi 3 7072057 0.51 6279629 112.6 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\016SMPL.D\016SMPL.D#

9/15/2016 10:42 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\016SMPL.D\016SMPL.D#
Date Acquired: Sep 15 2016  10:40 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-05 ISTD: Pass
Misc Info:
Vial Number: 3307
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.032 -0.032 ppb 16.50 200.00
11 B 6 3 5.602 5.602 ppb 3.07 20.00
27 Al 72 3 43.920 43.920 ppb 0.55 1000.00
51 V 45 2 0.920 0.920 ppb 2.95 200.00
52 Cr 45 2 0.099 0.099 ppb 22.29 200.00
55 Mn 72 3 17.860 17.860 ppb 0.32 200.00
56 Fe 45 1 287.600 287.600 ppb 0.90 1000.00
59 Co 72 3 0.617 0.617 ppb 1.52 200.00
60 Ni 45 2 -0.011 -0.011 ppb 74.12 500.00
63 Cu 45 2 0.226 0.226 ppb 8.59 500.00
66 Zn 72 3 2.859 2.859 ppb 2.82 1000.00
75 As 45 2 0.132 0.132 ppb 23.23 200.00
78 Se 45 1 0.013 0.013 ppb 17.68 500.00
98 Mo 115 3 0.261 0.261 ppb 1.02 200.00
107 Ag 115 3 -0.003 -0.003 ppb 44.83 50.00
111 Cd 115 3 -0.019 -0.019 ppb 48.33 200.00
118 Sn 115 3 -0.087 -0.087 ppb 9.37 200.00
121 Sb 115 3 0.035 0.035 ppb 5.53 25.00
125 Te 115 3 -0.031 -0.031 ppb 8.41 200.00
133 Cs 115 3 -0.013 -0.013 ppb 9.35 200.00
137 Ba 115 3 21.340 21.340 ppb 0.31 500.00
205 Tl 209 3 -0.012 -0.012 ppb 7.03 200.00
208 Pb 209 3 0.043 0.043 ppb 6.24 500.00
232 Th 209 3 0.001 0.001 ppb 337.79 200.00
238 U 209 3 -0.021 -0.021 ppb 3.46 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1042301 3.02 973727 107.0 59.5 - 120
45 Sc 1 2674335 0.50 2490209 107.4 59.5 - 120
45 Sc 2 633639 0.97 595752 106.4 59.5 - 120
45 Sc 3 6577094 2.17 6201481 106.1 59.5 - 120
72 Ge 1 804852 1.28 755907 106.5 59.5 - 120
72 Ge 2 312461 1.33 293685 106.4 59.5 - 120
72 Ge 3 1555584 1.78 1450449 107.2 59.5 - 120
74 Ge 1 1145191 0.26 1070347 107.0 59.5 - 120
74 Ge 2 452660 1.36 430776 105.1 59.5 - 120
74 Ge 3 2109492 1.64 1984674 106.3 59.5 - 120
115 In 1 3856998 0.30 3596183 107.3 59.5 - 120
115 In 2 1261485 1.36 1187034 106.3 59.5 - 120
115 In 3 4857230 1.22 4498589 108.0 59.5 - 120
159 Tb 3 6358869 0.30 5855025 108.6 59.5 - 120
209 Bi 3 7033688 0.88 6279629 112.0 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\017SMPL.D\017SMPL.D#

9/15/2016 10:45 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\017SMPL.D\017SMPL.D#
Date Acquired: Sep 15 2016  10:43 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-05LFM ISTD: Pass
Misc Info:
Vial Number: 3308
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 47.010 47.010 ppb 1.32 200.00
11 B 6 3 14.780 14.780 ppb 0.25 20.00
27 Al 72 3 105.400 105.400 ppb 0.67 1000.00
51 V 45 2 49.230 49.230 ppb 0.79 200.00
52 Cr 45 2 47.750 47.750 ppb 0.95 200.00
55 Mn 72 3 66.680 66.680 ppb 0.89 200.00
56 Fe 45 1 335.800 335.800 ppb 0.61 1000.00
59 Co 72 3 50.500 50.500 ppb 0.24 200.00
60 Ni 45 2 46.300 46.300 ppb 1.21 500.00
63 Cu 45 2 47.130 47.130 ppb 0.85 500.00
66 Zn 72 3 50.040 50.040 ppb 0.99 1000.00
75 As 45 2 50.750 50.750 ppb 0.82 200.00
78 Se 45 1 46.940 46.940 ppb 0.61 500.00
98 Mo 115 3 45.620 45.620 ppb 0.23 200.00
107 Ag 115 3 9.205 9.205 ppb 0.73 50.00
111 Cd 115 3 46.190 46.190 ppb 1.17 200.00
118 Sn 115 3 46.090 46.090 ppb 0.76 200.00
121 Sb 115 3 10.450 10.450 ppb 0.95 25.00
125 Te 115 3 47.630 47.630 ppb 2.36 200.00
133 Cs 115 3 47.780 47.780 ppb 1.15 200.00
137 Ba 115 3 67.690 67.690 ppb 0.57 500.00
205 Tl 209 3 49.380 49.380 ppb 0.54 200.00
208 Pb 209 3 46.460 46.460 ppb 1.04 500.00
232 Th 209 3 49.480 49.480 ppb 0.49 200.00
238 U 209 3 50.170 50.170 ppb 0.85 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1050909 2.92 973727 107.9 59.5 - 120
45 Sc 1 2665748 0.88 2490209 107.0 59.5 - 120
45 Sc 2 632929 0.88 595752 106.2 59.5 - 120
45 Sc 3 6650603 1.14 6201481 107.2 59.5 - 120
72 Ge 1 806233 2.03 755907 106.7 59.5 - 120
72 Ge 2 310243 1.30 293685 105.6 59.5 - 120
72 Ge 3 1551527 1.43 1450449 107.0 59.5 - 120
74 Ge 1 1136797 1.27 1070347 106.2 59.5 - 120
74 Ge 2 454839 1.19 430776 105.6 59.5 - 120
74 Ge 3 2126041 1.32 1984674 107.1 59.5 - 120
115 In 1 3871411 1.20 3596183 107.7 59.5 - 120
115 In 2 1275951 1.36 1187034 107.5 59.5 - 120
115 In 3 4938346 1.04 4498589 109.8 59.5 - 120
159 Tb 3 6418232 0.70 5855025 109.6 59.5 - 120
209 Bi 3 7071979 0.57 6279629 112.6 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\018SMPL.D\018SMPL.D#

9/15/2016 10:48 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\018SMPL.D\018SMPL.D#
Date Acquired: Sep 15 2016  10:46 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-05LFMD ISTD: Pass
Misc Info:
Vial Number: 3309
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 46.900 46.900 ppb 1.47 200.00
11 B 6 3 14.800 14.800 ppb 0.82 20.00
27 Al 72 3 94.400 94.400 ppb 2.48 1000.00
51 V 45 2 48.830 48.830 ppb 0.23 200.00
52 Cr 45 2 47.680 47.680 ppb 0.76 200.00
55 Mn 72 3 66.320 66.320 ppb 0.60 200.00
56 Fe 45 1 330.700 330.700 ppb 0.43 1000.00
59 Co 72 3 50.090 50.090 ppb 0.21 200.00
60 Ni 45 2 46.700 46.700 ppb 0.18 500.00
63 Cu 45 2 47.160 47.160 ppb 0.28 500.00
66 Zn 72 3 49.320 49.320 ppb 0.45 1000.00
75 As 45 2 50.150 50.150 ppb 0.58 200.00
78 Se 45 1 46.710 46.710 ppb 0.82 500.00
98 Mo 115 3 45.720 45.720 ppb 0.89 200.00
107 Ag 115 3 9.222 9.222 ppb 1.57 50.00
111 Cd 115 3 46.170 46.170 ppb 0.58 200.00
118 Sn 115 3 46.210 46.210 ppb 1.27 200.00
121 Sb 115 3 10.430 10.430 ppb 1.17 25.00
125 Te 115 3 47.960 47.960 ppb 2.09 200.00
133 Cs 115 3 48.150 48.150 ppb 1.41 200.00
137 Ba 115 3 68.110 68.110 ppb 1.15 500.00
205 Tl 209 3 49.490 49.490 ppb 0.38 200.00
208 Pb 209 3 46.690 46.690 ppb 1.23 500.00
232 Th 209 3 50.150 50.150 ppb 0.12 200.00
238 U 209 3 50.390 50.390 ppb 0.27 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1070022 2.06 973727 109.9 59.5 - 120
45 Sc 1 2731492 0.61 2490209 109.7 59.5 - 120
45 Sc 2 645638 0.49 595752 108.4 59.5 - 120
45 Sc 3 6725492 0.94 6201481 108.4 59.5 - 120
72 Ge 1 820949 2.41 755907 108.6 59.5 - 120
72 Ge 2 315929 0.60 293685 107.6 59.5 - 120
72 Ge 3 1583995 0.42 1450449 109.2 59.5 - 120
74 Ge 1 1168989 0.39 1070347 109.2 59.5 - 120
74 Ge 2 462369 0.93 430776 107.3 59.5 - 120
74 Ge 3 2150092 0.47 1984674 108.3 59.5 - 120
115 In 1 3948133 1.51 3596183 109.8 59.5 - 120
115 In 2 1297774 0.65 1187034 109.3 59.5 - 120
115 In 3 4991346 1.01 4498589 111.0 59.5 - 120
159 Tb 3 6515028 0.29 5855025 111.3 59.5 - 120
209 Bi 3 7174991 0.37 6279629 114.3 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\019_CCV.D\019_CCV.D#

9/15/2016 10:51 PM C:\ICPCHEM\1\RPTTMP\CCV.qct Page 1 of 1

Continuing Calibration Verification (CCV) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\019_CCV.D\019_CCV.D#
Date Acquired: Sep 15 2016  10:49 pm

Operator: Data Results:

Sample Name: CCV Analytes: Pass

Misc Info: ISTD: Pass
Vial Number: 1105
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: CCV
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. ppb RSD(%) Expected Rec(%) QC Range(%) Flag
9 Be 6 3 94.410 0.70 100.00 94.4 89 - 110  
11 B 6 3 9.875 2.45 10.00 98.8 89 - 110  
27 Al 72 3 504.300 0.45 500.00 100.9 89 - 110  
51 V 45 2 99.080 0.36 100.00 99.1 89 - 110  
52 Cr 45 2 98.090 0.15 100.00 98.1 89 - 110  
55 Mn 72 3 99.470 0.61 100.00 99.5 89 - 110  
56 Fe 45 1 497.500 0.58 500.00 99.5 89 - 110  
59 Co 72 3 100.500 0.90 100.00 100.5 89 - 110  
60 Ni 45 2 242.200 0.51 250.00 96.9 89 - 110  
63 Cu 45 2 252.100 0.90 250.00 100.8 89 - 110  
66 Zn 72 3 503.900 0.62 500.00 100.8 89 - 110  
75 As 45 2 98.850 0.59 100.00 98.9 89 - 110  
78 Se 45 1 250.400 0.48 250.00 100.2 89 - 110  
98 Mo 115 3 98.860 0.51 100.00 98.9 89 - 110  
107 Ag 115 3 24.300 0.39 25.00 97.2 89 - 110  
111 Cd 115 3 98.830 0.40 100.00 98.8 89 - 110  
118 Sn 115 3 100.100 0.89 100.00 100.1 89 - 110  

121 Sb 115 3 12.180 0.86 12.50 97.4 89 - 110  

125 Te 115 3 99.600 0.53 100.00 99.6 89 - 110  

133 Cs 115 3 99.150 0.69 100.00 99.2 89 - 110  
137 Ba 115 3 252.400 1.33 250.00 101.0 89 - 110  
205 Tl 209 3 101.600 0.16 100.00 101.6 89 - 110  
208 Pb 209 3 250.600 0.25 250.00 100.2 89 - 110  
232 Th 209 3 101.700 0.44 100.00 101.7 89 - 110  
238 U 209 3 102.500 0.75 100.00 102.5 89 - 110  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1076636 2.41 973727 110.6 60 - 120  
45 Sc 1 2715193 0.56 2490209 109.0 60 - 120  
45 Sc 2 641723 0.86 595752 107.7 60 - 120  
45 Sc 3 6706265 0.94 6201481 108.1 60 - 120  
72 Ge 1 810541 1.53 755907 107.2 60 - 120  
72 Ge 2 312215 0.05 293685 106.3 60 - 120  
72 Ge 3 1568730 0.92 1450449 108.2 60 - 120  
74 Ge 1 1149558 1.06 1070347 107.4 60 - 120  
74 Ge 2 457449 0.54 430776 106.2 60 - 120  
74 Ge 3 2140871 0.50 1984674 107.9 60 - 120  
115 In 1 3891977 0.98 3596183 108.2 60 - 120  
115 In 2 1290048 0.80 1187034 108.7 60 - 120  
115 In 3 4951678 0.22 4498589 110.1 60 - 120  
159 Tb 3 6534543 0.84 5855025 111.6 60 - 120  
209 Bi 3 7114381 0.50 6279629 113.3 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\020_CCB.D\020_CCB.D#

9/15/2016 10:54 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\020_CCB.D\020_CCB.D#
Date Acquired: Sep 15 2016  10:52 pm
Operator: Data Results:
Sample Name: CCB Analytes: Pass
Misc Info: ISTD: Pass
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.026 ppb 35.80 0.150  
11 B 6 3 -0.015 ppb 359.79 1.500  
27 Al 72 3 0.014 ppb 282.40 3.000  
51 V 45 2 0.037 ppb 87.33 0.600  
52 Cr 45 2 0.005 ppb 328.86 1.500  
55 Mn 72 3 -0.069 ppb 7.86 1.500  
56 Fe 45 1 -0.084 ppb 51.81 12.000  
59 Co 72 3 0.025 ppb 8.63 0.150  
60 Ni 45 2 0.073 ppb 20.53 1.800  
63 Cu 45 2 -0.234 ppb 6.38 1.500  
66 Zn 72 3 -0.026 ppb 150.73 6.000  
75 As 45 2 0.123 ppb 10.81 0.600  
78 Se 45 1 0.173 ppb 18.00 0.300  
98 Mo 115 3 0.034 ppb 4.94 1.500  
107 Ag 115 3 0.006 ppb 25.08 0.150  
111 Cd 115 3 0.018 ppb 16.88 0.300  
118 Sn 115 3 0.149 ppb 10.65 0.300  

121 Sb 115 3 0.330 ppb 1.31 1.200  

125 Te 115 3 0.086 ppb 17.25 3.000  

133 Cs 115 3 0.026 ppb 11.76 0.600  
137 Ba 115 3 0.059 ppb 24.45 1.500  
205 Tl 209 3 0.042 ppb 3.93 0.300  
208 Pb 209 3 0.059 ppb 21.08 0.300  
232 Th 209 3 0.918 ppb 8.53 3.000  
238 U 209 3 0.042 ppb 2.19 0.300  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1095881 0.94 973727 112.5 60 - 120  
45 Sc 1 2739942 0.95 2490209 110.0 60 - 120  
45 Sc 2 651006 1.03 595752 109.3 60 - 120  
45 Sc 3 6747014 0.75 6201481 108.8 60 - 120  
72 Ge 1 823180 0.94 755907 108.9 60 - 120  
72 Ge 2 318952 1.05 293685 108.6 60 - 120  
72 Ge 3 1581005 0.21 1450449 109.0 60 - 120  
74 Ge 1 1162741 0.87 1070347 108.6 60 - 120  
74 Ge 2 462067 0.32 430776 107.3 60 - 120  
74 Ge 3 2158476 0.56 1984674 108.8 60 - 120  
115 In 1 3965159 0.05 3596183 110.3 60 - 120  
115 In 2 1302235 0.69 1187034 109.7 60 - 120  
115 In 3 5064906 0.99 4498589 112.6 60 - 120  
159 Tb 3 6617148 0.64 5855025 113.0 60 - 120  
209 Bi 3 7237245 1.28 6279629 115.2 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\021SMPL.D\021SMPL.D#

9/15/2016 10:57 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\021SMPL.D\021SMPL.D#
Date Acquired: Sep 15 2016  10:55 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32649-06 ISTD: Pass
Misc Info:
Vial Number: 3310
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.012 -0.012 ppb 57.93 200.00
11 B 6 3 5.884 5.884 ppb 5.19 20.00
27 Al 72 3 118.800 118.800 ppb 1.55 1000.00
51 V 45 2 0.772 0.772 ppb 2.16 200.00
52 Cr 45 2 0.095 0.095 ppb 12.43 200.00
55 Mn 72 3 14.640 14.640 ppb 1.02 200.00
56 Fe 45 1 260.900 260.900 ppb 0.69 1000.00
59 Co 72 3 0.173 0.173 ppb 4.66 200.00
60 Ni 45 2 0.038 0.038 ppb 16.47 500.00
63 Cu 45 2 0.366 0.366 ppb 5.81 500.00
66 Zn 72 3 2.562 2.562 ppb 1.46 1000.00
75 As 45 2 0.118 0.118 ppb 25.51 200.00
78 Se 45 1 0.056 0.056 ppb 12.91 500.00
98 Mo 115 3 0.059 0.059 ppb 17.07 200.00
107 Ag 115 3 -0.001 -0.001 ppb 115.83 50.00
111 Cd 115 3 -0.009 -0.009 ppb 59.51 200.00
118 Sn 115 3 -0.022 -0.022 ppb 8.66 200.00
121 Sb 115 3 0.082 0.082 ppb 5.03 25.00
125 Te 115 3 0.003 0.003 ppb 522.71 200.00
133 Cs 115 3 -0.006 -0.006 ppb 28.39 200.00
137 Ba 115 3 15.960 15.960 ppb 1.80 500.00
205 Tl 209 3 -0.004 -0.004 ppb 33.75 200.00
208 Pb 209 3 0.017 0.017 ppb 9.04 500.00
232 Th 209 3 0.325 0.325 ppb 7.00 200.00
238 U 209 3 -0.009 -0.009 ppb 21.44 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1095951 2.35 973727 112.6 59.5 - 120
45 Sc 1 2751771 1.05 2490209 110.5 59.5 - 120
45 Sc 2 654521 0.73 595752 109.9 59.5 - 120
45 Sc 3 6836894 1.05 6201481 110.2 59.5 - 120
72 Ge 1 833190 1.06 755907 110.2 59.5 - 120
72 Ge 2 324965 0.68 293685 110.7 59.5 - 120
72 Ge 3 1598444 0.56 1450449 110.2 59.5 - 120
74 Ge 1 1177753 1.14 1070347 110.0 59.5 - 120
74 Ge 2 476767 0.39 430776 110.7 59.5 - 120
74 Ge 3 2179740 0.48 1984674 109.8 59.5 - 120
115 In 1 4027860 1.04 3596183 112.0 59.5 - 120
115 In 2 1323481 0.62 1187034 111.5 59.5 - 120
115 In 3 5037160 0.78 4498589 112.0 59.5 - 120
159 Tb 3 6632496 0.43 5855025 113.3 59.5 - 120
209 Bi 3 7298632 0.23 6279629 116.2 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\022SMPL.D\022SMPL.D#

9/15/2016 11:00 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\022SMPL.D\022SMPL.D#
Date Acquired: Sep 15 2016  10:59 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32730-01 ISTD: Pass
Misc Info:
Vial Number: 3311
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 0.984 0.984 ppb 1.94 200.00
11 B 6 3 23.480 23.480 ppb 1.31 20.00 OCAL
27 Al 72 3 22,240.000 22240.000 ppb 1.50 1000.00 OCAL
51 V 45 2 30.310 30.310 ppb 1.84 200.00
52 Cr 45 2 17.420 17.420 ppb 1.85 200.00
55 Mn 72 3 189.300 189.300 ppb 0.42 200.00
56 Fe 45 1 14,050.000 14050.000 ppb 0.17 1000.00 OCAL
59 Co 72 3 6.086 6.086 ppb 0.42 200.00
60 Ni 45 2 15.260 15.260 ppb 2.28 500.00
63 Cu 45 2 294.400 294.400 ppb 1.69 500.00
66 Zn 72 3 65.240 65.240 ppb 0.42 1000.00
75 As 45 2 6.860 6.860 ppb 3.14 200.00
78 Se 45 1 0.640 0.640 ppb 3.94 500.00
98 Mo 115 3 3.246 3.246 ppb 1.38 200.00
107 Ag 115 3 0.135 0.135 ppb 3.30 50.00
111 Cd 115 3 0.273 0.273 ppb 5.11 200.00
118 Sn 115 3 0.794 0.794 ppb 2.11 200.00
121 Sb 115 3 0.326 0.326 ppb 3.05 25.00
125 Te 115 3 0.128 0.128 ppb 17.63 200.00
133 Cs 115 3 2.299 2.299 ppb 1.92 200.00
137 Ba 115 3 153.200 153.200 ppb 1.25 500.00
205 Tl 209 3 0.126 0.126 ppb 2.24 200.00
208 Pb 209 3 14.180 14.180 ppb 0.59 500.00
232 Th 209 3 3.328 3.328 ppb 1.51 200.00
238 U 209 3 0.339 0.339 ppb 1.31 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1081360 1.55 973727 111.1 59.5 - 120
45 Sc 1 2842149 0.33 2490209 114.1 59.5 - 120
45 Sc 2 679861 2.62 595752 114.1 59.5 - 120
45 Sc 3 7187493 1.42 6201481 115.9 59.5 - 120
72 Ge 1 836098 0.92 755907 110.6 59.5 - 120
72 Ge 2 322473 0.89 293685 109.8 59.5 - 120
72 Ge 3 1603379 0.40 1450449 110.5 59.5 - 120
74 Ge 1 1173260 0.60 1070347 109.6 59.5 - 120
74 Ge 2 468579 0.65 430776 108.8 59.5 - 120
74 Ge 3 2189797 0.24 1984674 110.3 59.5 - 120
115 In 1 3950940 0.16 3596183 109.9 59.5 - 120
115 In 2 1313961 0.20 1187034 110.7 59.5 - 120
115 In 3 5030948 1.14 4498589 111.8 59.5 - 120
159 Tb 3 6648891 0.30 5855025 113.6 59.5 - 120
209 Bi 3 7203068 0.83 6279629 114.7 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\023SMPL.D\023SMPL.D#

9/15/2016 11:03 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\023SMPL.D\023SMPL.D#
Date Acquired: Sep 15 2016  11:02 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32730-02 ISTD: Pass
Misc Info:
Vial Number: 3312
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 7.670 1.534 ppb 1.92 200.00
11 B 6 3 30.150 6.030 ppb 1.09 20.00
27 Al 72 3 85,600.000 17120.000 ppb 1.22 1000.00 OCAL
51 V 45 2 125.350 25.070 ppb 0.52 200.00
52 Cr 45 2 63.250 12.650 ppb 0.84 200.00
55 Mn 72 3 1,253.000 250.600 ppb 0.41 200.00 OCAL
56 Fe 45 1 68,050.000 13610.000 ppb 0.71 1000.00 OCAL
59 Co 72 3 30.860 6.172 ppb 0.78 200.00
60 Ni 45 2 74.600 14.920 ppb 0.84 500.00
63 Cu 45 2 1,756.500 351.300 ppb 0.19 500.00
66 Zn 72 3 403.400 80.680 ppb 0.41 1000.00
75 As 45 2 26.955 5.391 ppb 0.32 200.00
78 Se 45 1 1.166 0.233 ppb 10.38 500.00
98 Mo 115 3 13.895 2.779 ppb 0.62 200.00
107 Ag 115 3 0.753 0.151 ppb 3.66 50.00
111 Cd 115 3 0.937 0.187 ppb 2.60 200.00
118 Sn 115 3 1.942 0.388 ppb 4.00 200.00
121 Sb 115 3 0.591 0.118 ppb 4.65 25.00
125 Te 115 3 0.582 0.116 ppb 20.83 200.00
133 Cs 115 3 20.820 4.164 ppb 0.79 200.00
137 Ba 115 3 621.000 124.200 ppb 0.89 500.00
205 Tl 209 3 0.591 0.118 ppb 4.37 200.00
208 Pb 209 3 64.700 12.940 ppb 1.98 500.00
232 Th 209 3 21.760 4.352 ppb 1.11 200.00
238 U 209 3 7.005 1.401 ppb 1.63 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1091398 1.94 973727 112.1 59.5 - 120
45 Sc 1 2860819 0.54 2490209 114.9 59.5 - 120
45 Sc 2 679498 0.90 595752 114.1 59.5 - 120
45 Sc 3 7187958 1.19 6201481 115.9 59.5 - 120
72 Ge 1 852628 0.81 755907 112.8 59.5 - 120
72 Ge 2 324721 0.60 293685 110.6 59.5 - 120
72 Ge 3 1634461 0.67 1450449 112.7 59.5 - 120
74 Ge 1 1194238 0.50 1070347 111.6 59.5 - 120
74 Ge 2 474684 0.62 430776 110.2 59.5 - 120
74 Ge 3 2215105 0.73 1984674 111.6 59.5 - 120
115 In 1 4031740 0.15 3596183 112.1 59.5 - 120
115 In 2 1329263 1.03 1187034 112.0 59.5 - 120
115 In 3 5113106 0.63 4498589 113.7 59.5 - 120
159 Tb 3 6701133 0.90 5855025 114.5 59.5 - 120
209 Bi 3 7262513 1.80 6279629 115.7 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\024SMPL.D\024SMPL.D#

9/15/2016 11:07 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\024SMPL.D\024SMPL.D#
Date Acquired: Sep 15 2016  11:05 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32752-07 ISTD: Pass
Misc Info:
Vial Number: 3401
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 2.00
Autodil  Factor: Undiluted
Final Dil Factor: 2.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.035 -0.017 ppb 48.17 200.00
11 B 6 3 118.560 59.280 ppb 0.71 20.00 OCAL
27 Al 72 3 252.600 126.300 ppb 7.54 1000.00
51 V 45 2 1.062 0.531 ppb 18.29 200.00
52 Cr 45 2 0.340 0.170 ppb 7.45 200.00
55 Mn 72 3 117.080 58.540 ppb 0.92 200.00
56 Fe 45 1 528.600 264.300 ppb 0.31 1000.00
59 Co 72 3 0.547 0.274 ppb 2.78 200.00
60 Ni 45 2 1.042 0.521 ppb 6.76 500.00
63 Cu 45 2 -0.481 -0.241 ppb 38.12 500.00
66 Zn 72 3 2.450 1.225 ppb 4.36 1000.00
75 As 45 2 0.954 0.477 ppb 5.63 200.00
78 Se 45 1 0.382 0.191 ppb 9.24 500.00
98 Mo 115 3 0.473 0.236 ppb 2.69 200.00
107 Ag 115 3 0.000 0.000 ppb 3026.00 50.00
111 Cd 115 3 -0.019 -0.010 ppb 57.35 200.00
118 Sn 115 3 -0.191 -0.095 ppb 4.36 200.00
121 Sb 115 3 0.072 0.036 ppb 5.97 25.00
125 Te 115 3 -0.012 -0.006 ppb 315.35 200.00
133 Cs 115 3 0.025 0.012 ppb 16.67 200.00
137 Ba 115 3 73.400 36.700 ppb 1.12 500.00
205 Tl 209 3 -0.020 -0.010 ppb 8.35 200.00
208 Pb 209 3 0.176 0.088 ppb 2.31 500.00
232 Th 209 3 0.215 0.107 ppb 7.50 200.00
238 U 209 3 2.586 1.293 ppb 0.31 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1059346 1.63 973727 108.8 59.5 - 120
45 Sc 1 2801785 0.32 2490209 112.5 59.5 - 120
45 Sc 2 639982 4.64 595752 107.4 59.5 - 120
45 Sc 3 6787561 0.93 6201481 109.5 59.5 - 120
72 Ge 1 837969 1.31 755907 110.9 59.5 - 120
72 Ge 2 313563 4.07 293685 106.8 59.5 - 120
72 Ge 3 1589233 0.25 1450449 109.6 59.5 - 120
74 Ge 1 1177856 0.11 1070347 110.0 59.5 - 120
74 Ge 2 455129 4.00 430776 105.7 59.5 - 120
74 Ge 3 2177417 0.17 1984674 109.7 59.5 - 120
115 In 1 3888550 0.48 3596183 108.1 59.5 - 120
115 In 2 1246474 5.64 1187034 105.0 59.5 - 120
115 In 3 4945912 0.35 4498589 109.9 59.5 - 120
159 Tb 3 6487184 0.44 5855025 110.8 59.5 - 120
209 Bi 3 6815790 1.13 6279629 108.5 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\025SMPL.D\025SMPL.D#

9/15/2016 11:10 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\025SMPL.D\025SMPL.D#
Date Acquired: Sep 15 2016  11:08 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32752-08 ISTD: Pass
Misc Info:
Vial Number: 3402
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.003 -0.003 ppb 109.28 200.00
11 B 6 3 102.600 102.600 ppb 1.07 20.00 OCAL
27 Al 72 3 227.400 227.400 ppb 1.35 1000.00
51 V 45 2 1.005 1.005 ppb 3.47 200.00
52 Cr 45 2 0.306 0.306 ppb 6.07 200.00
55 Mn 72 3 105.300 105.300 ppb 0.82 200.00
56 Fe 45 1 495.100 495.100 ppb 0.34 1000.00
59 Co 72 3 0.429 0.429 ppb 2.10 200.00
60 Ni 45 2 0.991 0.991 ppb 1.83 500.00
63 Cu 45 2 -0.043 -0.043 ppb 48.84 500.00
66 Zn 72 3 2.123 2.123 ppb 3.84 1000.00
75 As 45 2 0.754 0.754 ppb 9.08 200.00
78 Se 45 1 0.640 0.640 ppb 1.33 500.00
98 Mo 115 3 0.516 0.516 ppb 3.42 200.00
107 Ag 115 3 0.002 0.002 ppb 25.26 50.00
111 Cd 115 3 0.002 0.002 ppb 336.40 200.00
118 Sn 115 3 -0.083 -0.083 ppb 8.59 200.00
121 Sb 115 3 0.104 0.104 ppb 3.73 25.00
125 Te 115 3 0.020 0.020 ppb 69.69 200.00
133 Cs 115 3 0.056 0.056 ppb 11.56 200.00
137 Ba 115 3 64.980 64.980 ppb 0.39 500.00
205 Tl 209 3 0.002 0.002 ppb 103.79 200.00
208 Pb 209 3 0.230 0.230 ppb 2.59 500.00
232 Th 209 3 0.136 0.136 ppb 3.69 200.00
238 U 209 3 3.378 3.378 ppb 1.15 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 1009040 1.60 973727 103.6 59.5 - 120
45 Sc 1 2652603 0.45 2490209 106.5 59.5 - 120
45 Sc 2 627436 0.16 595752 105.3 59.5 - 120
45 Sc 3 6387343 1.56 6201481 103.0 59.5 - 120
72 Ge 1 779929 0.69 755907 103.2 59.5 - 120
72 Ge 2 304666 0.43 293685 103.7 59.5 - 120
72 Ge 3 1491881 1.31 1450449 102.9 59.5 - 120
74 Ge 1 1127111 0.43 1070347 105.3 59.5 - 120
74 Ge 2 444661 0.37 430776 103.2 59.5 - 120
74 Ge 3 2030851 1.26 1984674 102.3 59.5 - 120
115 In 1 3699586 1.26 3596183 102.9 59.5 - 120
115 In 2 1217738 0.94 1187034 102.6 59.5 - 120
115 In 3 4526684 0.92 4498589 100.6 59.5 - 120
159 Tb 3 5995371 0.69 5855025 102.4 59.5 - 120
209 Bi 3 6180514 0.81 6279629 98.4 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\026SMPL.D\026SMPL.D#

9/15/2016 11:13 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\026SMPL.D\026SMPL.D#
Date Acquired: Sep 15 2016  11:11 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32754-01 ISTD: Pass
Misc Info:
Vial Number: 3403
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.009 -0.009 ppb 87.28 200.00
11 B 6 3 51.180 51.180 ppb 2.72 20.00 OCAL
27 Al 72 3 24.430 24.430 ppb 1.71 1000.00
51 V 45 2 0.568 0.568 ppb 2.15 200.00
52 Cr 45 2 0.157 0.157 ppb 4.62 200.00
55 Mn 72 3 704.100 704.100 ppb 0.50 200.00 OCAL
56 Fe 45 1 76.980 76.980 ppb 1.31 1000.00
59 Co 72 3 0.659 0.659 ppb 0.96 200.00
60 Ni 45 2 1.068 1.068 ppb 5.57 500.00
63 Cu 45 2 0.560 0.560 ppb 3.94 500.00
66 Zn 72 3 1.894 1.894 ppb 3.14 1000.00
75 As 45 2 1.298 1.298 ppb 2.79 200.00
78 Se 45 1 0.090 0.090 ppb 13.25 500.00
98 Mo 115 3 2.049 2.049 ppb 1.30 200.00
107 Ag 115 3 -0.001 -0.001 ppb 131.31 50.00
111 Cd 115 3 -0.001 -0.001 ppb 557.02 200.00
118 Sn 115 3 -0.102 -0.102 ppb 10.29 200.00
121 Sb 115 3 0.047 0.047 ppb 24.73 25.00
125 Te 115 3 0.036 0.036 ppb 85.76 200.00
133 Cs 115 3 0.061 0.061 ppb 10.45 200.00
137 Ba 115 3 23.270 23.270 ppb 0.94 500.00
205 Tl 209 3 0.006 0.006 ppb 85.12 200.00
208 Pb 209 3 0.011 0.011 ppb 91.38 500.00
232 Th 209 3 0.042 0.042 ppb 13.52 200.00
238 U 209 3 0.324 0.324 ppb 1.59 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 916801 2.72 973727 94.2 59.5 - 120
45 Sc 1 2652370 0.69 2490209 106.5 59.5 - 120
45 Sc 2 588214 1.34 595752 98.7 59.5 - 120
45 Sc 3 6172927 1.61 6201481 99.5 59.5 - 120
72 Ge 1 782412 1.17 755907 103.5 59.5 - 120
72 Ge 2 289431 0.71 293685 98.6 59.5 - 120
72 Ge 3 1442787 1.69 1450449 99.5 59.5 - 120
74 Ge 1 1113858 0.69 1070347 104.1 59.5 - 120
74 Ge 2 422853 1.78 430776 98.2 59.5 - 120
74 Ge 3 1967230 1.77 1984674 99.1 59.5 - 120
115 In 1 3699272 0.78 3596183 102.9 59.5 - 120
115 In 2 1145225 2.91 1187034 96.5 59.5 - 120
115 In 3 4360951 1.94 4498589 96.9 59.5 - 120
159 Tb 3 5677956 2.78 5855025 97.0 59.5 - 120
209 Bi 3 5745345 3.39 6279629 91.5 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\027SMPL.D\027SMPL.D#

9/15/2016 11:16 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\027SMPL.D\027SMPL.D#
Date Acquired: Sep 15 2016  11:14 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32754-02 ISTD: Pass
Misc Info:
Vial Number: 3404
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.003 -0.003 ppb 365.49 200.00
11 B 6 3 49.750 49.750 ppb 0.46 20.00 OCAL
27 Al 72 3 174.600 174.600 ppb 3.89 1000.00
51 V 45 2 0.624 0.624 ppb 3.34 200.00
52 Cr 45 2 0.339 0.339 ppb 9.52 200.00
55 Mn 72 3 284.900 284.900 ppb 1.72 200.00 OCAL
56 Fe 45 1 162.000 162.000 ppb 0.87 1000.00
59 Co 72 3 0.360 0.360 ppb 4.62 200.00
60 Ni 45 2 0.604 0.604 ppb 3.37 500.00
63 Cu 45 2 3.447 3.447 ppb 1.20 500.00
66 Zn 72 3 2.121 2.121 ppb 1.80 1000.00
75 As 45 2 0.977 0.977 ppb 1.16 200.00
78 Se 45 1 0.066 0.066 ppb 11.53 500.00
98 Mo 115 3 1.460 1.460 ppb 1.40 200.00
107 Ag 115 3 0.001 0.001 ppb 66.74 50.00
111 Cd 115 3 -0.005 -0.005 ppb 215.21 200.00
118 Sn 115 3 -0.096 -0.096 ppb 2.96 200.00
121 Sb 115 3 0.030 0.030 ppb 8.73 25.00
125 Te 115 3 0.044 0.044 ppb 97.65 200.00
133 Cs 115 3 0.123 0.123 ppb 3.49 200.00
137 Ba 115 3 15.430 15.430 ppb 2.19 500.00
205 Tl 209 3 -0.010 -0.010 ppb 10.61 200.00
208 Pb 209 3 0.162 0.162 ppb 4.12 500.00
232 Th 209 3 0.074 0.074 ppb 19.17 200.00
238 U 209 3 0.018 0.018 ppb 12.44 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 691160 1.56 973727 71.0 59.5 - 120
45 Sc 1 2152187 2.96 2490209 86.4 59.5 - 120
45 Sc 2 530370 0.56 595752 89.0 59.5 - 120
45 Sc 3 4869918 0.45 6201481 78.5 59.5 - 120
72 Ge 1 642328 2.72 755907 85.0 59.5 - 120
72 Ge 2 265536 1.19 293685 90.4 59.5 - 120
72 Ge 3 1151585 0.71 1450449 79.4 59.5 - 120
74 Ge 1 912096 3.02 1070347 85.2 59.5 - 120
74 Ge 2 386317 1.67 430776 89.7 59.5 - 120
74 Ge 3 1582688 1.41 1984674 79.7 59.5 - 120
115 In 1 3010102 3.58 3596183 83.7 59.5 - 120
115 In 2 1026127 2.40 1187034 86.4 59.5 - 120
115 In 3 3417927 1.19 4498589 76.0 59.5 - 120
159 Tb 3 4362711 1.77 5855025 74.5 59.5 - 120
209 Bi 3 4382821 3.02 6279629 69.8 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\028SMPL.D\028SMPL.D#

9/15/2016 11:19 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\028SMPL.D\028SMPL.D#
Date Acquired: Sep 15 2016  11:18 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32754-03 ISTD: Pass
Misc Info:
Vial Number: 3405
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.006 -0.006 ppb 158.55 200.00
11 B 6 3 45.110 45.110 ppb 0.69 20.00 OCAL
27 Al 72 3 170.500 170.500 ppb 0.59 1000.00
51 V 45 2 1.077 1.077 ppb 5.16 200.00
52 Cr 45 2 1.159 1.159 ppb 2.50 200.00
55 Mn 72 3 4.727 4.727 ppb 0.95 200.00
56 Fe 45 1 174.900 174.900 ppb 0.22 1000.00
59 Co 72 3 0.319 0.319 ppb 0.63 200.00
60 Ni 45 2 0.515 0.515 ppb 1.14 500.00
63 Cu 45 2 1.368 1.368 ppb 5.80 500.00
66 Zn 72 3 2.136 2.136 ppb 4.65 1000.00
75 As 45 2 0.382 0.382 ppb 9.19 200.00
78 Se 45 1 0.120 0.120 ppb 22.58 500.00
98 Mo 115 3 0.311 0.311 ppb 1.01 200.00
107 Ag 115 3 0.001 0.001 ppb 98.42 50.00
111 Cd 115 3 -0.001 -0.001 ppb 1705.30 200.00
118 Sn 115 3 -0.110 -0.110 ppb 6.36 200.00
121 Sb 115 3 0.024 0.024 ppb 27.16 25.00
125 Te 115 3 0.032 0.032 ppb 147.53 200.00
133 Cs 115 3 0.246 0.246 ppb 0.56 200.00
137 Ba 115 3 5.042 5.042 ppb 1.38 500.00
205 Tl 209 3 0.004 0.004 ppb 29.74 200.00
208 Pb 209 3 0.186 0.186 ppb 6.54 500.00
232 Th 209 3 -0.007 -0.007 ppb 134.18 200.00
238 U 209 3 -0.017 -0.017 ppb 11.57 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 642399 1.45 973727 66.0 59.5 - 120
45 Sc 1 1954230 2.45 2490209 78.5 59.5 - 120
45 Sc 2 459004 2.13 595752 77.0 59.5 - 120
45 Sc 3 4596121 1.13 6201481 74.1 59.5 - 120
72 Ge 1 589766 2.86 755907 78.0 59.5 - 120
72 Ge 2 228463 1.35 293685 77.8 59.5 - 120
72 Ge 3 1103293 0.82 1450449 76.1 59.5 - 120
74 Ge 1 847010 3.86 1070347 79.1 59.5 - 120
74 Ge 2 333398 2.26 430776 77.4 59.5 - 120
74 Ge 3 1496268 0.39 1984674 75.4 59.5 - 120
115 In 1 2762376 2.34 3596183 76.8 59.5 - 120
115 In 2 875411 2.21 1187034 73.7 59.5 - 120
115 In 3 3240684 0.40 4498589 72.0 59.5 - 120
159 Tb 3 4087372 0.54 5855025 69.8 59.5 - 120
209 Bi 3 4043022 1.63 6279629 64.4 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Page 60 of 86L32771-1611081657



C:\ICPCHEM\1\DATA\wg409909.b\029SMPL.D\029SMPL.D#

9/15/2016 11:22 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\029SMPL.D\029SMPL.D#
Date Acquired: Sep 15 2016  11:21 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32754-03LFM ISTD: Pass
Misc Info:
Vial Number: 3406
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 52.050 52.050 ppb 2.00 200.00
11 B 6 3 57.690 57.690 ppb 1.42 20.00 OCAL
27 Al 72 3 216.600 216.600 ppb 2.09 1000.00
51 V 45 2 48.830 48.830 ppb 0.35 200.00
52 Cr 45 2 46.370 46.370 ppb 0.54 200.00
55 Mn 72 3 50.150 50.150 ppb 1.47 200.00
56 Fe 45 1 209.800 209.800 ppb 2.22 1000.00
59 Co 72 3 46.660 46.660 ppb 1.99 200.00
60 Ni 45 2 44.130 44.130 ppb 0.71 500.00
63 Cu 45 2 45.030 45.030 ppb 0.64 500.00
66 Zn 72 3 50.290 50.290 ppb 0.96 1000.00
75 As 45 2 59.000 59.000 ppb 1.17 200.00
78 Se 45 1 49.370 49.370 ppb 2.20 500.00
98 Mo 115 3 46.500 46.500 ppb 1.56 200.00
107 Ag 115 3 8.836 8.836 ppb 2.49 50.00
111 Cd 115 3 46.570 46.570 ppb 1.80 200.00
118 Sn 115 3 45.160 45.160 ppb 1.71 200.00
121 Sb 115 3 11.030 11.030 ppb 2.05 25.00
125 Te 115 3 54.870 54.870 ppb 0.34 200.00
133 Cs 115 3 46.980 46.980 ppb 2.89 200.00
137 Ba 115 3 51.370 51.370 ppb 2.71 500.00
205 Tl 209 3 46.160 46.160 ppb 0.65 200.00
208 Pb 209 3 45.020 45.020 ppb 0.99 500.00
232 Th 209 3 47.240 47.240 ppb 0.95 200.00
238 U 209 3 46.850 46.850 ppb 0.25 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 661720 7.35 973727 68.0 59.5 - 120
45 Sc 1 2076125 1.99 2490209 83.4 59.5 - 120
45 Sc 2 492735 0.89 595752 82.7 59.5 - 120
45 Sc 3 4907231 7.66 6201481 79.1 59.5 - 120
72 Ge 1 615078 1.42 755907 81.4 59.5 - 120
72 Ge 2 246120 0.13 293685 83.8 59.5 - 120
72 Ge 3 1160270 7.45 1450449 80.0 59.5 - 120
74 Ge 1 884074 1.46 1070347 82.6 59.5 - 120
74 Ge 2 360444 0.93 430776 83.7 59.5 - 120
74 Ge 3 1586634 8.01 1984674 79.9 59.5 - 120
115 In 1 2891948 2.16 3596183 80.4 59.5 - 120
115 In 2 946175 0.22 1187034 79.7 59.5 - 120
115 In 3 3411075 8.32 4498589 75.8 59.5 - 120
159 Tb 3 4293189 8.31 5855025 73.3 59.5 - 120
209 Bi 3 4217023 7.58 6279629 67.2 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\030SMPL.D\030SMPL.D#

9/15/2016 11:25 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\030SMPL.D\030SMPL.D#
Date Acquired: Sep 15 2016  11:24 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32754-03LFMD ISTD: Pass
Misc Info:
Vial Number: 3407
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 49.650 49.650 ppb 4.40 200.00
11 B 6 3 54.270 54.270 ppb 4.28 20.00 OCAL
27 Al 72 3 210.100 210.100 ppb 4.22 1000.00
51 V 45 2 49.140 49.140 ppb 0.51 200.00
52 Cr 45 2 46.780 46.780 ppb 1.07 200.00
55 Mn 72 3 48.840 48.840 ppb 2.19 200.00
56 Fe 45 1 205.000 205.000 ppb 1.50 1000.00
59 Co 72 3 44.960 44.960 ppb 3.31 200.00
60 Ni 45 2 44.330 44.330 ppb 1.16 500.00
63 Cu 45 2 45.240 45.240 ppb 0.69 500.00
66 Zn 72 3 48.150 48.150 ppb 3.01 1000.00
75 As 45 2 58.140 58.140 ppb 1.20 200.00
78 Se 45 1 49.170 49.170 ppb 0.46 500.00
98 Mo 115 3 45.180 45.180 ppb 2.88 200.00
107 Ag 115 3 8.547 8.547 ppb 3.19 50.00
111 Cd 115 3 44.610 44.610 ppb 3.75 200.00
118 Sn 115 3 43.740 43.740 ppb 3.51 200.00
121 Sb 115 3 10.580 10.580 ppb 2.96 25.00
125 Te 115 3 51.140 51.140 ppb 3.97 200.00
133 Cs 115 3 45.670 45.670 ppb 2.87 200.00
137 Ba 115 3 49.710 49.710 ppb 3.00 500.00
205 Tl 209 3 45.140 45.140 ppb 2.70 200.00
208 Pb 209 3 44.030 44.030 ppb 2.64 500.00
232 Th 209 3 46.240 46.240 ppb 3.99 200.00
238 U 209 3 45.580 45.580 ppb 5.40 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 649318 4.18 973727 66.7 59.5 - 120
45 Sc 1 2064046 1.23 2490209 82.9 59.5 - 120
45 Sc 2 467810 2.06 595752 78.5 59.5 - 120
45 Sc 3 4767021 2.63 6201481 76.9 59.5 - 120
72 Ge 1 615538 1.15 755907 81.4 59.5 - 120
72 Ge 2 235151 2.39 293685 80.1 59.5 - 120
72 Ge 3 1120512 4.12 1450449 77.3 59.5 - 120
74 Ge 1 883837 0.67 1070347 82.6 59.5 - 120
74 Ge 2 340822 1.87 430776 79.1 59.5 - 120
74 Ge 3 1535034 3.85 1984674 77.3 59.5 - 120
115 In 1 2880092 0.95 3596183 80.1 59.5 - 120
115 In 2 884744 1.81 1187034 74.5 59.5 - 120
115 In 3 3337568 3.89 4498589 74.2 59.5 - 120
159 Tb 3 4227593 3.31 5855025 72.2 59.5 - 120
209 Bi 3 4182239 4.17 6279629 66.6 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\031_CCV.D\031_CCV.D#

9/15/2016 11:28 PM C:\ICPCHEM\1\RPTTMP\CCV.qct Page 1 of 1

Continuing Calibration Verification (CCV) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\031_CCV.D\031_CCV.D#
Date Acquired: Sep 15 2016  11:27 pm

Operator: Data Results:

Sample Name: CCV Analytes: Fail

Misc Info: ISTD: Pass
Vial Number: 1105
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: CCV
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. ppb RSD(%) Expected Rec(%) QC Range(%) Flag
9 Be 6 3 95.660 0.75 100.00 95.7 89 - 110  
11 B 6 3 11.530 1.95 10.00 115.3 89 - 110 Fail
27 Al 72 3 454.500 0.25 500.00 90.9 89 - 110  
51 V 45 2 90.640 0.42 100.00 90.6 89 - 110  
52 Cr 45 2 88.980 0.89 100.00 89.0 89 - 110 Fail
55 Mn 72 3 91.790 0.58 100.00 91.8 89 - 110  
56 Fe 45 1 455.400 1.98 500.00 91.1 89 - 110  
59 Co 72 3 92.080 1.01 100.00 92.1 89 - 110  
60 Ni 45 2 220.100 0.43 250.00 88.0 89 - 110 Fail
63 Cu 45 2 228.900 0.60 250.00 91.6 89 - 110  
66 Zn 72 3 481.300 0.24 500.00 96.3 89 - 110  
75 As 45 2 97.820 0.43 100.00 97.8 89 - 110  
78 Se 45 1 237.800 1.76 250.00 95.1 89 - 110  
98 Mo 115 3 91.650 1.45 100.00 91.7 89 - 110  
107 Ag 115 3 22.560 1.00 25.00 90.2 89 - 110  
111 Cd 115 3 91.050 1.20 100.00 91.1 89 - 110  
118 Sn 115 3 88.540 0.63 100.00 88.5 89 - 110 Fail

121 Sb 115 3 11.550 0.45 12.50 92.4 89 - 110  

125 Te 115 3 96.550 1.21 100.00 96.6 89 - 110  

133 Cs 115 3 91.900 0.66 100.00 91.9 89 - 110  
137 Ba 115 3 231.900 0.72 250.00 92.8 89 - 110  
205 Tl 209 3 93.130 0.48 100.00 93.1 89 - 110  
208 Pb 209 3 228.900 1.66 250.00 91.6 89 - 110  
232 Th 209 3 90.460 1.02 100.00 90.5 89 - 110  
238 U 209 3 90.270 1.63 100.00 90.3 89 - 110  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 849737 4.29 973727 87.3 60 - 120  
45 Sc 1 2301319 3.65 2490209 92.4 60 - 120  
45 Sc 2 562281 0.20 595752 94.4 60 - 120  
45 Sc 3 5954219 2.89 6201481 96.0 60 - 120  
72 Ge 1 680079 2.53 755907 90.0 60 - 120  
72 Ge 2 275505 0.81 293685 93.8 60 - 120  
72 Ge 3 1382528 3.47 1450449 95.3 60 - 120  
74 Ge 1 978747 2.92 1070347 91.4 60 - 120  
74 Ge 2 404718 1.03 430776 94.0 60 - 120  
74 Ge 3 1904535 2.50 1984674 96.0 60 - 120  
115 In 1 3288980 3.11 3596183 91.5 60 - 120  
115 In 2 1115208 1.08 1187034 93.9 60 - 120  
115 In 3 4288111 2.43 4498589 95.3 60 - 120  
159 Tb 3 5522911 1.87 5855025 94.3 60 - 120  
209 Bi 3 5808180 1.99 6279629 92.5 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

4 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\032_CCB.D\032_CCB.D#

9/15/2016 11:32 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\032_CCB.D\032_CCB.D#
Date Acquired: Sep 15 2016  11:30 pm
Operator: Data Results:
Sample Name: CCB Analytes: Pass
Misc Info: ISTD: Pass
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.022 ppb 64.81 0.150  
11 B 6 3 0.687 ppb 18.05 1.500  
27 Al 72 3 0.024 ppb 103.07 3.000  
51 V 45 2 0.046 ppb 11.07 0.600  
52 Cr 45 2 0.036 ppb 42.66 1.500  
55 Mn 72 3 -0.075 ppb 9.10 1.500  
56 Fe 45 1 -0.127 ppb 22.68 12.000  
59 Co 72 3 0.024 ppb 13.47 0.150  
60 Ni 45 2 0.087 ppb 8.28 1.800  
63 Cu 45 2 -0.517 ppb 5.66 1.500  
66 Zn 72 3 -0.047 ppb 70.71 6.000  
75 As 45 2 0.127 ppb 41.74 0.600  
78 Se 45 1 0.149 ppb 11.68 0.300  
98 Mo 115 3 0.025 ppb 10.32 1.500  
107 Ag 115 3 0.005 ppb 38.46 0.150  
111 Cd 115 3 0.017 ppb 65.66 0.300  
118 Sn 115 3 0.146 ppb 6.97 0.300  

121 Sb 115 3 0.306 ppb 2.39 1.200  

125 Te 115 3 0.053 ppb 1.30 3.000  

133 Cs 115 3 0.029 ppb 3.77 0.600  
137 Ba 115 3 0.044 ppb 39.38 1.500  
205 Tl 209 3 0.036 ppb 7.17 0.300  
208 Pb 209 3 0.059 ppb 11.54 0.300  
232 Th 209 3 0.898 ppb 9.19 3.000  
238 U 209 3 0.043 ppb 9.77 0.300  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 923655 2.16 973727 94.9 60 - 120  
45 Sc 1 2604240 0.43 2490209 104.6 60 - 120  
45 Sc 2 620956 1.16 595752 104.2 60 - 120  
45 Sc 3 6246383 1.14 6201481 100.7 60 - 120  
72 Ge 1 772095 0.32 755907 102.1 60 - 120  
72 Ge 2 300979 0.64 293685 102.5 60 - 120  
72 Ge 3 1461587 1.09 1450449 100.8 60 - 120  
74 Ge 1 1097299 0.27 1070347 102.5 60 - 120  
74 Ge 2 438517 1.21 430776 101.8 60 - 120  
74 Ge 3 2004631 1.00 1984674 101.0 60 - 120  
115 In 1 3711538 0.86 3596183 103.2 60 - 120  
115 In 2 1227215 0.70 1187034 103.4 60 - 120  
115 In 3 4581190 0.51 4498589 101.8 60 - 120  
159 Tb 3 5828124 0.19 5855025 99.5 60 - 120  
209 Bi 3 6134466 0.42 6279629 97.7 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\033SMPL.D\033SMPL.D#

9/15/2016 11:35 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\033SMPL.D\033SMPL.D#
Date Acquired: Sep 15 2016  11:33 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32759-01 ISTD: Pass
Misc Info:
Vial Number: 3408
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 0.087 0.087 ppb 14.10 200.00
11 B 6 3 29.060 29.060 ppb 1.65 20.00 OCAL
27 Al 72 3 35.470 35.470 ppb 1.29 1000.00
51 V 45 2 0.067 0.067 ppb 38.58 200.00
52 Cr 45 2 0.072 0.072 ppb 43.15 200.00
55 Mn 72 3 683.600 683.600 ppb 0.98 200.00 OCAL
56 Fe 45 1 493.700 493.700 ppb 0.53 1000.00
59 Co 72 3 0.182 0.182 ppb 3.62 200.00
60 Ni 45 2 0.015 0.015 ppb 72.74 500.00
63 Cu 45 2 -0.605 -0.605 ppb 6.64 500.00
66 Zn 72 3 0.792 0.792 ppb 7.23 1000.00
75 As 45 2 6.191 6.191 ppb 1.97 200.00
78 Se 45 1 0.011 0.011 ppb 148.20 500.00
98 Mo 115 3 0.887 0.887 ppb 1.45 200.00
107 Ag 115 3 -0.001 -0.001 ppb 68.85 50.00
111 Cd 115 3 0.005 0.005 ppb 110.41 200.00
118 Sn 115 3 -0.035 -0.035 ppb 9.63 200.00
121 Sb 115 3 1.206 1.206 ppb 2.68 25.00
125 Te 115 3 0.071 0.071 ppb 30.78 200.00
133 Cs 115 3 7.107 7.107 ppb 1.08 200.00
137 Ba 115 3 30.620 30.620 ppb 1.21 500.00
205 Tl 209 3 0.139 0.139 ppb 7.25 200.00
208 Pb 209 3 0.039 0.039 ppb 4.21 500.00
232 Th 209 3 0.378 0.378 ppb 7.75 200.00
238 U 209 3 0.097 0.097 ppb 0.70 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 824940 3.50 973727 84.7 59.5 - 120
45 Sc 1 2412139 0.79 2490209 96.9 59.5 - 120
45 Sc 2 572348 1.44 595752 96.1 59.5 - 120
45 Sc 3 5825742 3.46 6201481 93.9 59.5 - 120
72 Ge 1 710755 0.80 755907 94.0 59.5 - 120
72 Ge 2 282094 1.24 293685 96.1 59.5 - 120
72 Ge 3 1352427 3.07 1450449 93.2 59.5 - 120
74 Ge 1 1020130 0.92 1070347 95.3 59.5 - 120
74 Ge 2 409917 1.65 430776 95.2 59.5 - 120
74 Ge 3 1855023 3.72 1984674 93.5 59.5 - 120
115 In 1 3396311 0.51 3596183 94.4 59.5 - 120
115 In 2 1113641 0.79 1187034 93.8 59.5 - 120
115 In 3 4114925 3.81 4498589 91.5 59.5 - 120
159 Tb 3 5293444 3.60 5855025 90.4 59.5 - 120
209 Bi 3 5380808 4.25 6279629 85.7 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\034SMPL.D\034SMPL.D#

9/15/2016 11:38 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\034SMPL.D\034SMPL.D#
Date Acquired: Sep 15 2016  11:36 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32759-02 ISTD: Pass
Misc Info:
Vial Number: 3409
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 2.00
Autodil  Factor: Undiluted
Final Dil Factor: 2.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 0.029 0.015 ppb 25.40 200.00
11 B 6 3 63.300 31.650 ppb 3.54 20.00 OCAL
27 Al 72 3 58.220 29.110 ppb 1.71 1000.00
51 V 45 2 -0.105 -0.052 ppb 26.11 200.00
52 Cr 45 2 0.303 0.151 ppb 11.01 200.00
55 Mn 72 3 179.660 89.830 ppb 0.77 200.00
56 Fe 45 1 914.600 457.300 ppb 1.06 1000.00
59 Co 72 3 0.572 0.286 ppb 4.67 200.00
60 Ni 45 2 0.089 0.045 ppb 38.25 500.00
63 Cu 45 2 -1.265 -0.632 ppb 12.11 500.00
66 Zn 72 3 1.675 0.838 ppb 11.67 1000.00
75 As 45 2 49.620 24.810 ppb 0.53 200.00
78 Se 45 1 -0.018 -0.009 ppb 147.46 500.00
98 Mo 115 3 1.192 0.596 ppb 4.58 200.00
107 Ag 115 3 0.008 0.004 ppb 176.12 50.00
111 Cd 115 3 -0.014 -0.007 ppb 90.22 200.00
118 Sn 115 3 -0.178 -0.089 ppb 16.13 200.00
121 Sb 115 3 4.882 2.441 ppb 0.77 25.00
125 Te 115 3 0.267 0.134 ppb 29.42 200.00
133 Cs 115 3 18.434 9.217 ppb 1.26 200.00
137 Ba 115 3 12.182 6.091 ppb 1.78 500.00
205 Tl 209 3 0.161 0.081 ppb 5.37 200.00
208 Pb 209 3 1.113 0.556 ppb 3.94 500.00
232 Th 209 3 0.332 0.166 ppb 9.60 200.00
238 U 209 3 0.062 0.031 ppb 3.24 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 667131 1.25 973727 68.5 59.5 - 120
45 Sc 1 2146451 3.15 2490209 86.2 59.5 - 120
45 Sc 2 540858 5.30 595752 90.8 59.5 - 120
45 Sc 3 5105131 0.46 6201481 82.3 59.5 - 120
72 Ge 1 643981 3.46 755907 85.2 59.5 - 120
72 Ge 2 269970 4.76 293685 91.9 59.5 - 120
72 Ge 3 1220914 0.91 1450449 84.2 59.5 - 120
74 Ge 1 928245 2.69 1070347 86.7 59.5 - 120
74 Ge 2 393211 4.22 430776 91.3 59.5 - 120
74 Ge 3 1669825 0.59 1984674 84.1 59.5 - 120
115 In 1 2995005 3.86 3596183 83.3 59.5 - 120
115 In 2 1023078 4.60 1187034 86.2 59.5 - 120
115 In 3 3547524 0.85 4498589 78.9 59.5 - 120
159 Tb 3 4483528 0.10 5855025 76.6 59.5 - 120
209 Bi 3 4352664 1.00 6279629 69.3 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\035SMPL.D\035SMPL.D#

9/15/2016 11:41 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\035SMPL.D\035SMPL.D#
Date Acquired: Sep 15 2016  11:39 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32759-03 ISTD: Pass
Misc Info:
Vial Number: 3410
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 0.241 0.241 ppb 3.82 200.00
11 B 6 3 42.790 42.790 ppb 2.10 20.00 OCAL
27 Al 72 3 16.290 16.290 ppb 1.15 1000.00
51 V 45 2 -0.007 -0.007 ppb 236.75 200.00
52 Cr 45 2 0.129 0.129 ppb 8.67 200.00
55 Mn 72 3 177.500 177.500 ppb 0.81 200.00
56 Fe 45 1 6,825.000 6825.000 ppb 0.75 1000.00 OCAL
59 Co 72 3 0.213 0.213 ppb 1.62 200.00
60 Ni 45 2 -0.007 -0.007 ppb 203.03 500.00
63 Cu 45 2 -0.730 -0.730 ppb 1.54 500.00
66 Zn 72 3 1.224 1.224 ppb 1.07 1000.00
75 As 45 2 2.277 2.277 ppb 3.21 200.00
78 Se 45 1 -0.001 -0.001 ppb 1065.00 500.00
98 Mo 115 3 3.976 3.976 ppb 0.35 200.00
107 Ag 115 3 -0.002 -0.002 ppb 23.75 50.00
111 Cd 115 3 -0.011 -0.011 ppb 12.49 200.00
118 Sn 115 3 -0.071 -0.071 ppb 12.92 200.00
121 Sb 115 3 0.432 0.432 ppb 1.81 25.00
125 Te 115 3 0.089 0.089 ppb 11.73 200.00
133 Cs 115 3 3.156 3.156 ppb 0.33 200.00
137 Ba 115 3 94.240 94.240 ppb 0.33 500.00
205 Tl 209 3 -0.006 -0.006 ppb 19.00 200.00
208 Pb 209 3 -0.030 -0.030 ppb 8.81 500.00
232 Th 209 3 0.150 0.150 ppb 6.66 200.00
238 U 209 3 0.337 0.337 ppb 0.60 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 687488 0.44 973727 70.6 59.5 - 120
45 Sc 1 2128083 1.28 2490209 85.5 59.5 - 120
45 Sc 2 505741 3.47 595752 84.9 59.5 - 120
45 Sc 3 5025619 0.90 6201481 81.0 59.5 - 120
72 Ge 1 624499 1.76 755907 82.6 59.5 - 120
72 Ge 2 250440 3.76 293685 85.3 59.5 - 120
72 Ge 3 1180973 1.44 1450449 81.4 59.5 - 120
74 Ge 1 895046 3.02 1070347 83.6 59.5 - 120
74 Ge 2 366820 3.06 430776 85.2 59.5 - 120
74 Ge 3 1620260 0.72 1984674 81.6 59.5 - 120
115 In 1 2968101 1.97 3596183 82.5 59.5 - 120
115 In 2 978666 2.32 1187034 82.4 59.5 - 120
115 In 3 3517877 0.46 4498589 78.2 59.5 - 120
159 Tb 3 4452929 1.02 5855025 76.1 59.5 - 120
209 Bi 3 4445964 1.55 6279629 70.8 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\036SMPL.D\036SMPL.D#

9/15/2016 11:44 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\036SMPL.D\036SMPL.D#
Date Acquired: Sep 15 2016  11:43 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32761-01 ISTD: Pass
Misc Info:
Vial Number: 3411
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 0.048 0.048 ppb 33.89 200.00
11 B 6 3 172.500 172.500 ppb 5.10 20.00 OCAL
27 Al 72 3 809.800 809.800 ppb 3.40 1000.00
51 V 45 2 9.425 9.425 ppb 1.66 200.00
52 Cr 45 2 3.404 3.404 ppb 1.66 200.00
55 Mn 72 3 283.200 283.200 ppb 0.31 200.00 OCAL
56 Fe 45 1 564.400 564.400 ppb 1.72 1000.00
59 Co 72 3 0.730 0.730 ppb 3.84 200.00
60 Ni 45 2 1.013 1.013 ppb 1.62 500.00
63 Cu 45 2 1.187 1.187 ppb 13.16 500.00
66 Zn 72 3 38.730 38.730 ppb 1.53 1000.00
75 As 45 2 13.400 13.400 ppb 2.14 200.00
78 Se 45 1 0.769 0.769 ppb 2.27 500.00
98 Mo 115 3 49.240 49.240 ppb 0.50 200.00
107 Ag 115 3 1.047 1.047 ppb 2.02 50.00
111 Cd 115 3 0.393 0.393 ppb 4.21 200.00
118 Sn 115 3 2.527 2.527 ppb 1.17 200.00
121 Sb 115 3 30.350 30.350 ppb 1.28 25.00 OCAL
125 Te 115 3 0.124 0.124 ppb 62.21 200.00
133 Cs 115 3 10.770 10.770 ppb 1.14 200.00
137 Ba 115 3 46.720 46.720 ppb 0.95 500.00
205 Tl 209 3 0.354 0.354 ppb 1.49 200.00
208 Pb 209 3 30.990 30.990 ppb 0.90 500.00
232 Th 209 3 0.116 0.116 ppb 5.23 200.00
238 U 209 3 0.367 0.367 ppb 1.16 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 611907 3.11 973727 62.8 59.5 - 120
45 Sc 1 2065096 1.18 2490209 82.9 59.5 - 120
45 Sc 2 468139 6.17 595752 78.6 59.5 - 120
45 Sc 3 4714008 3.26 6201481 76.0 59.5 - 120
72 Ge 1 618875 1.32 755907 81.9 59.5 - 120
72 Ge 2 231774 5.61 293685 78.9 59.5 - 120
72 Ge 3 1122318 3.11 1450449 77.4 59.5 - 120
74 Ge 1 883459 1.44 1070347 82.5 59.5 - 120
74 Ge 2 337204 4.89 430776 78.3 59.5 - 120
74 Ge 3 1533166 3.59 1984674 77.3 59.5 - 120
115 In 1 2845980 1.10 3596183 79.1 59.5 - 120
115 In 2 863275 5.29 1187034 72.7 59.5 - 120
115 In 3 3231342 2.90 4498589 71.8 59.5 - 120
159 Tb 3 4072462 1.69 5855025 69.6 59.5 - 120
209 Bi 3 3890938 2.47 6279629 62.0 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\037SMPL.D\037SMPL.D#

9/15/2016 11:48 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\037SMPL.D\037SMPL.D#
Date Acquired: Sep 15 2016  11:46 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Fail
Sample Name: L32761-04 ISTD: Pass
Misc Info:
Vial Number: 3412
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.100 -0.020 ppb 8.71 200.00
11 B 6 3 358.900 71.780 ppb 0.91 20.00 OCAL
27 Al 72 3 104.500 20.900 ppb 0.68 1000.00
51 V 45 2 4.760 0.952 ppb 1.49 200.00
52 Cr 45 2 3.837 0.767 ppb 3.40 200.00
55 Mn 72 3 518.000 103.600 ppb 0.40 200.00
56 Fe 45 1 884.500 176.900 ppb 0.30 1000.00
59 Co 72 3 3.979 0.796 ppb 1.68 200.00
60 Ni 45 2 7.390 1.478 ppb 4.99 500.00
63 Cu 45 2 32.875 6.575 ppb 3.82 500.00
66 Zn 72 3 32.035 6.407 ppb 1.15 1000.00
75 As 45 2 1.587 0.317 ppb 9.68 200.00
78 Se 45 1 0.198 0.040 ppb 5.04 500.00
98 Mo 115 3 2.627 0.525 ppb 2.49 200.00
107 Ag 115 3 0.012 0.002 ppb 82.16 50.00
111 Cd 115 3 0.030 0.006 ppb 36.06 200.00
118 Sn 115 3 -0.119 -0.024 ppb 53.99 200.00
121 Sb 115 3 1.633 0.327 ppb 1.25 25.00
125 Te 115 3 -0.047 -0.009 ppb 244.31 200.00
133 Cs 115 3 11.440 2.288 ppb 0.59 200.00
137 Ba 115 3 249.300 49.860 ppb 1.47 500.00
205 Tl 209 3 -0.058 -0.012 ppb 6.05 200.00
208 Pb 209 3 1.882 0.376 ppb 2.94 500.00
232 Th 209 3 -0.204 -0.041 ppb 21.92 200.00
238 U 209 3 -0.059 -0.012 ppb 3.23 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 808073 2.96 973727 83.0 59.5 - 120
45 Sc 1 2251598 0.19 2490209 90.4 59.5 - 120
45 Sc 2 526397 3.19 595752 88.4 59.5 - 120
45 Sc 3 5556193 2.40 6201481 89.6 59.5 - 120
72 Ge 1 675568 1.56 755907 89.4 59.5 - 120
72 Ge 2 270241 2.14 293685 92.0 59.5 - 120
72 Ge 3 1318417 1.42 1450449 90.9 59.5 - 120
74 Ge 1 975921 1.01 1070347 91.2 59.5 - 120
74 Ge 2 393895 1.86 430776 91.4 59.5 - 120
74 Ge 3 1802304 1.62 1984674 90.8 59.5 - 120
115 In 1 3080265 0.62 3596183 85.7 59.5 - 120
115 In 2 1033466 1.13 1187034 87.1 59.5 - 120
115 In 3 3879572 1.76 4498589 86.2 59.5 - 120
159 Tb 3 4958163 1.24 5855025 84.7 59.5 - 120
209 Bi 3 4988450 1.08 6279629 79.4 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\038SMPL.D\038SMPL.D#

9/15/2016 11:51 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\038SMPL.D\038SMPL.D#
Date Acquired: Sep 15 2016  11:49 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32771-01 ISTD: Pass
Misc Info:
Vial Number: 3501
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.020 -0.020 ppb 22.15 200.00
11 B 6 3 3.483 3.483 ppb 10.36 20.00
27 Al 72 3 1.379 1.379 ppb 26.55 1000.00
51 V 45 2 -0.024 -0.024 ppb 38.70 200.00
52 Cr 45 2 0.257 0.257 ppb 7.34 200.00
55 Mn 72 3 0.499 0.499 ppb 1.85 200.00
56 Fe 45 1 7.572 7.572 ppb 1.02 1000.00
59 Co 72 3 0.017 0.017 ppb 21.95 200.00
60 Ni 45 2 2.286 2.286 ppb 1.88 500.00
63 Cu 45 2 34.520 34.520 ppb 1.00 500.00
66 Zn 72 3 40.210 40.210 ppb 0.48 1000.00
75 As 45 2 0.137 0.137 ppb 27.93 200.00
78 Se 45 1 -0.025 -0.025 ppb 21.87 500.00
98 Mo 115 3 -0.005 -0.005 ppb 137.44 200.00
107 Ag 115 3 0.000 0.000 ppb 602.86 50.00
111 Cd 115 3 -0.005 -0.005 ppb 207.14 200.00
118 Sn 115 3 1.392 1.392 ppb 1.21 200.00
121 Sb 115 3 -0.001 -0.001 ppb 415.19 25.00
125 Te 115 3 0.004 0.004 ppb 1187.30 200.00
133 Cs 115 3 -0.007 -0.007 ppb 50.63 200.00
137 Ba 115 3 6.271 6.271 ppb 0.17 500.00
205 Tl 209 3 -0.016 -0.016 ppb 1.92 200.00
208 Pb 209 3 1.083 1.083 ppb 1.69 500.00
232 Th 209 3 -0.084 -0.084 ppb 5.56 200.00
238 U 209 3 -0.022 -0.022 ppb 1.39 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 889602 3.13 973727 91.4 59.5 - 120
45 Sc 1 2367487 0.70 2490209 95.1 59.5 - 120
45 Sc 2 563200 2.25 595752 94.5 59.5 - 120
45 Sc 3 5910574 1.02 6201481 95.3 59.5 - 120
72 Ge 1 719119 0.34 755907 95.1 59.5 - 120
72 Ge 2 279019 2.10 293685 95.0 59.5 - 120
72 Ge 3 1395147 0.75 1450449 96.2 59.5 - 120
74 Ge 1 1015675 0.21 1070347 94.9 59.5 - 120
74 Ge 2 408564 1.63 430776 94.8 59.5 - 120
74 Ge 3 1921935 1.23 1984674 96.8 59.5 - 120
115 In 1 3325374 1.09 3596183 92.5 59.5 - 120
115 In 2 1101028 1.59 1187034 92.8 59.5 - 120
115 In 3 4201051 0.64 4498589 93.4 59.5 - 120
159 Tb 3 5353246 0.38 5855025 91.4 59.5 - 120
209 Bi 3 5577928 0.69 6279629 88.8 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\039SMPL.D\039SMPL.D#

9/15/2016 11:54 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\039SMPL.D\039SMPL.D#
Date Acquired: Sep 15 2016  11:52 pm
Acq. Method: ACZ.M Data Results:
Operator: Analytes: Pass
Sample Name: L32771-02 ISTD: Pass
Misc Info:
Vial Number: 3502
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal. Update: Sep 15 2016  10:13 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -0.025 -0.025 ppb 47.12 200.00
11 B 6 3 2.210 2.210 ppb 11.28 20.00
27 Al 72 3 0.826 0.826 ppb 8.27 1000.00
51 V 45 2 -0.027 -0.027 ppb 23.66 200.00
52 Cr 45 2 0.119 0.119 ppb 26.73 200.00
55 Mn 72 3 -0.060 -0.060 ppb 29.19 200.00
56 Fe 45 1 0.627 0.627 ppb 3.07 1000.00
59 Co 72 3 -0.017 -0.017 ppb 1.04 200.00
60 Ni 45 2 0.013 0.013 ppb 46.03 500.00
63 Cu 45 2 34.190 34.190 ppb 2.47 500.00
66 Zn 72 3 29.480 29.480 ppb 0.98 1000.00
75 As 45 2 0.142 0.142 ppb 19.75 200.00
78 Se 45 1 -0.037 -0.037 ppb 11.34 500.00
98 Mo 115 3 -0.028 -0.028 ppb 12.42 200.00
107 Ag 115 3 -0.001 -0.001 ppb 164.10 50.00
111 Cd 115 3 -0.008 -0.008 ppb 47.31 200.00
118 Sn 115 3 -0.094 -0.094 ppb 8.18 200.00
121 Sb 115 3 -0.015 -0.015 ppb 18.70 25.00
125 Te 115 3 -0.034 -0.034 ppb 35.29 200.00
133 Cs 115 3 -0.014 -0.014 ppb 11.80 200.00
137 Ba 115 3 2.214 2.214 ppb 2.09 500.00
205 Tl 209 3 -0.016 -0.016 ppb 3.31 200.00
208 Pb 209 3 0.774 0.774 ppb 1.78 500.00
232 Th 209 3 -0.091 -0.091 ppb 7.75 200.00
238 U 209 3 -0.023 -0.023 ppb 1.34 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 943141 0.99 973727 96.9 59.5 - 120
45 Sc 1 2494599 0.06 2490209 100.2 59.5 - 120
45 Sc 2 607102 2.69 595752 101.9 59.5 - 120
45 Sc 3 6234405 0.28 6201481 100.5 59.5 - 120
72 Ge 1 757569 0.69 755907 100.2 59.5 - 120
72 Ge 2 298049 1.30 293685 101.5 59.5 - 120
72 Ge 3 1466504 0.43 1450449 101.1 59.5 - 120
74 Ge 1 1067120 0.59 1070347 99.7 59.5 - 120
74 Ge 2 434568 1.92 430776 100.9 59.5 - 120
74 Ge 3 1996953 0.33 1984674 100.6 59.5 - 120
115 In 1 3537010 0.78 3596183 98.4 59.5 - 120
115 In 2 1184949 1.80 1187034 99.8 59.5 - 120
115 In 3 4471236 0.19 4498589 99.4 59.5 - 120
159 Tb 3 5711391 1.11 5855025 97.5 59.5 - 120
209 Bi 3 6027871 1.02 6279629 96.0 59.5 - 120

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\040_CCV.D\040_CCV.D#

9/15/2016 11:57 PM C:\ICPCHEM\1\RPTTMP\CCV.qct Page 1 of 1

Continuing Calibration Verification (CCV) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\040_CCV.D\040_CCV.D#
Date Acquired: Sep 15 2016  11:55 pm

Operator: Data Results:

Sample Name: CCV Analytes: Pass

Misc Info: ISTD: Pass
Vial Number: 1105
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: CCV
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. ppb RSD(%) Expected Rec(%) QC Range(%) Flag
9 Be 6 3 96.910 0.69 100.00 96.9 89 - 110  
11 B 6 3 10.810 2.85 10.00 108.1 89 - 110  
27 Al 72 3 480.100 0.34 500.00 96.0 89 - 110  
51 V 45 2 93.820 0.59 100.00 93.8 89 - 110  
52 Cr 45 2 92.210 0.44 100.00 92.2 89 - 110  
55 Mn 72 3 95.790 0.50 100.00 95.8 89 - 110  
56 Fe 45 1 468.600 0.73 500.00 93.7 89 - 110  
59 Co 72 3 96.140 1.38 100.00 96.1 89 - 110  
60 Ni 45 2 227.900 0.40 250.00 91.2 89 - 110  
63 Cu 45 2 236.000 0.77 250.00 94.4 89 - 110  
66 Zn 72 3 495.600 0.80 500.00 99.1 89 - 110  
75 As 45 2 100.800 1.47 100.00 100.8 89 - 110  
78 Se 45 1 246.700 0.65 250.00 98.7 89 - 110  
98 Mo 115 3 95.940 0.91 100.00 95.9 89 - 110  
107 Ag 115 3 23.600 0.79 25.00 94.4 89 - 110  
111 Cd 115 3 95.480 0.59 100.00 95.5 89 - 110  
118 Sn 115 3 95.370 0.50 100.00 95.4 89 - 110  

121 Sb 115 3 11.980 0.52 12.50 95.8 89 - 110  

125 Te 115 3 101.200 0.96 100.00 101.2 89 - 110  

133 Cs 115 3 95.550 0.62 100.00 95.6 89 - 110  
137 Ba 115 3 243.100 1.31 250.00 97.2 89 - 110  
205 Tl 209 3 96.430 0.86 100.00 96.4 89 - 110  
208 Pb 209 3 237.800 0.52 250.00 95.1 89 - 110  
232 Th 209 3 93.400 0.47 100.00 93.4 89 - 110  
238 U 209 3 93.640 0.46 100.00 93.6 89 - 110  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 958675 2.25 973727 98.5 60 - 120  
45 Sc 1 2591417 0.51 2490209 104.1 60 - 120  
45 Sc 2 623112 1.01 595752 104.6 60 - 120  
45 Sc 3 6409314 1.89 6201481 103.4 60 - 120  
72 Ge 1 770038 0.59 755907 101.9 60 - 120  
72 Ge 2 301820 0.84 293685 102.8 60 - 120  
72 Ge 3 1481930 1.77 1450449 102.2 60 - 120  
74 Ge 1 1107912 1.00 1070347 103.5 60 - 120  
74 Ge 2 440857 1.01 430776 102.3 60 - 120  
74 Ge 3 2033238 1.04 1984674 102.4 60 - 120  
115 In 1 3704316 0.58 3596183 103.0 60 - 120  
115 In 2 1224070 0.15 1187034 103.1 60 - 120  
115 In 3 4572741 1.11 4498589 101.6 60 - 120  
159 Tb 3 5897663 0.83 5855025 100.7 60 - 120  
209 Bi 3 6271447 0.36 6279629 99.9 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg409909.b\041_CCB.D\041_CCB.D#

9/16/2016 12:00 AM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg409909.b\041_CCB.D\041_CCB.D#
Date Acquired: Sep 15 2016  11:58 pm
Operator: Data Results:
Sample Name: CCB Analytes: Pass
Misc Info: ISTD: Pass
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ.C
Last Cal Update: Sep 15 2016  10:13 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.022 ppb 22.87 0.150  
11 B 6 3 0.562 ppb 14.87 1.500  
27 Al 72 3 0.341 ppb 153.03 3.000  
51 V 45 2 0.068 ppb 15.08 0.600  
52 Cr 45 2 0.044 ppb 82.88 1.500  
55 Mn 72 3 -0.067 ppb 8.84 1.500  
56 Fe 45 1 -0.044 ppb 80.19 12.000  
59 Co 72 3 0.029 ppb 14.90 0.150  
60 Ni 45 2 0.116 ppb 21.55 1.800  
63 Cu 45 2 -0.356 ppb 10.03 1.500  
66 Zn 72 3 0.012 ppb 19.71 6.000  
75 As 45 2 0.140 ppb 22.69 0.600  
78 Se 45 1 0.178 ppb 8.64 0.300  
98 Mo 115 3 0.025 ppb 20.31 1.500  
107 Ag 115 3 0.007 ppb 26.71 0.150  
111 Cd 115 3 0.021 ppb 53.40 0.300  
118 Sn 115 3 0.124 ppb 16.20 0.300  

121 Sb 115 3 0.320 ppb 2.68 1.200  

125 Te 115 3 0.069 ppb 43.04 3.000  

133 Cs 115 3 0.028 ppb 4.73 0.600  
137 Ba 115 3 0.064 ppb 24.48 1.500  
205 Tl 209 3 0.035 ppb 9.24 0.300  
208 Pb 209 3 0.064 ppb 19.50 0.300  
232 Th 209 3 0.759 ppb 9.40 3.000  
238 U 209 3 0.044 ppb 13.00 0.300  

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 976998 2.22 973727 100.3 60 - 120  
45 Sc 1 2623101 1.19 2490209 105.3 60 - 120  
45 Sc 2 628296 1.70 595752 105.5 60 - 120  
45 Sc 3 6496376 0.65 6201481 104.8 60 - 120  
72 Ge 1 782488 0.75 755907 103.5 60 - 120  
72 Ge 2 306464 0.83 293685 104.4 60 - 120  
72 Ge 3 1513960 0.09 1450449 104.4 60 - 120  
74 Ge 1 1120720 0.41 1070347 104.7 60 - 120  
74 Ge 2 447858 1.01 430776 104.0 60 - 120  
74 Ge 3 2069259 0.23 1984674 104.3 60 - 120  
115 In 1 3736581 1.21 3596183 103.9 60 - 120  
115 In 2 1242139 0.60 1187034 104.6 60 - 120  
115 In 3 4724245 0.54 4498589 105.0 60 - 120  
159 Tb 3 6039449 0.71 5855025 103.1 60 - 120  
209 Bi 3 6369276 0.52 6279629 101.4 60 - 120  

Tune File# 1 c:\icpchem\1\7500\h2.u
Tune File# 2 c:\icpchem\1\7500\he.u
Tune File# 3 c:\icpchem\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg409909.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
4718       2.1       NA            15          Yes

Yes - Gel ice was present in the shipment container(s).
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TECK ALASKA INCORPORATED 

Level IV Data Package – L32770 
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5. Inorganic Analytical Results  - Pages 5 to 17
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ii.    LCSW, LFB, LRB, PBW, SIC, PQV results 

iii.    Matrix/Analytical Spike Recoveries 
iv.    Duplicate Precision 

d. Inorganic Extended Qualifier Page 
e. Certification Qualifiers 

6. Inorganic Raw Data- Pages  - Pages 18 to 83

7. Run Logs- Pages 84 to 88    

8. Sample Receipt Documents- Pages 89 to 91
a. Sample Receipt Form 
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations
Batch A distinct set of samples analyzed at a specific time
Found Value of the QC Type of interest
Limit Upper limit for RPD, in %.
Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)
MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".
QC True Value of the Control Sample or the amount added to the Spike 
Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)
RPD Relative Percent Difference, calculation used for Duplicate QC Types
Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)
Sample Value of the Sample of interest

QC Sample Types
AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank
CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix
CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate
DUP Sample Duplicate LRB Laboratory Reagent Blank
ICB Initial Calibration Blank MS Matrix Spike
ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate
ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil
LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water
LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations
Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.
Duplicates Verifies the precision of the instrument and/or method.
Spikes/Fortified Matrix Determines sample matrix interferences, if any.
Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)
B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.
H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.
L Target analyte response was below the laboratory defined negative threshold.
U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References
(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.
(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.
(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.
(5) Standard Methods for the Examination of Water and Wastewater.

Comments
(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.
(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.
(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.
(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.
(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.03.15.02

Inorganic           
Reference
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C:\ICPCHEM\1\DATA\wg410083.b\008_QCS.D\008_QCS.D#

9/21/2016 8:44 AM C:\ICPCHEM\1\RPTTMP\Tune 3.fqt Page 1 of 1

Calibration Coefficients

Sample Name: ICV
Date Acquired: Sep 20 2016  07:36 pm
Acq. Method: ACZ_T3.M

Current Method Pa\ICPCHEM\1\DATA\wg410083.b\
Calibration Path\ICPCHEM\1\DATA\wg410083.b\

Element Name Mass Calibration Corr Coef Tune Step IS Ref
Be 9 1.0000 3 6
B 11 1.0000 3 6
Al 27 1.0000 3 72
Mn 55 1.0000 3 72
Co 59 0.9999 3 72
Zn 66 0.9999 3 72
Mo 98 1.0000 3 115
Ag 107 1.0000 3 115
Cd 111 1.0000 3 115
Sn 118 1.0000 3 115
Sb 121 0.9997 3 115
Te 125 1.0000 3 115
Cs 133 1.0000 3 115
Ba 137 1.0000 3 115
Tl 205 1.0000 3 209
Pb 208 1.0000 3 209
Th 232 1.0000 3 209
U 238 1.0000 3 209
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C:\ICPCHEM\1\DATA\160920at.b\0016TUN.D

9/20/2016 11:48 AM C:\ICPCHEM\1\RPTTMP\6020tune.qct Page 1 of 1

6020 QC Tune Report 

Data File: C:\ICPCHEM\1\DATA\160920at.b\0016TUN.D
Date Acquired: Sep 20 2016  11:47 am
Acq. Method: TN6020.M
Operator: SCP
Sample Name: 6020 Tune
Misc Info:
Vial Number: 1201
Current Method: C:\ICPCHEM\1\METHODS\TN6020.M

RSD (%)
Element Actual Required Flag

7 Li 1.41 5.00
59 Co 1.17 5.00
115 In 0.96 5.00
205 Tl 0.23 5.00

7 Li
Mass Calib.
Actual: 6.90
Required: 6.90 - 7.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

59 Co
Mass Calib.
Actual: 58.95
Required: 58.90 - 59.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

115 In
Mass Calib.
Actual: 115.00
Required: 114.90 - 115.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

205 Tl
Mass Calib.
Actual: 205.00
Required: 204.90 - 205.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

5 .5 0 6 .0 0 6 .5 0 7 .0 0 7 .5 0 8 .0 0 8 .5 0

2 .5 E 5

5 .0 E 5

[1 ]  S p e c tru m  N o .1      [  1 5 .7 9 5  s e c ]: 0 0 1 6 T U N .D  / T u n e  # 1  [C o u n t] [L i n e a r]

m /z ->

5 7 .5 0 5 8 .0 0 5 8 .5 0 5 9 .0 0 5 9 .5 0 6 0 .0 0 6 0 .5 0

5 . 0 E 5

1 . 0 E 6

[1 ] S p e c tru m  N o .1      [  1 5 .7 9 5  s e c ]:0 0 1 6 T U N .D  / T u n e  # 1  [C o u n t] [L in e a r]

m /z ->

1 1 3 .5 0 1 1 4 .0 0 1 1 4 .5 0 1 1 5 .0 0 1 1 5 .5 0 1 1 6 .0 0 1 1 6 .5 0

2 .5 E 6

5 .0 E 6

[1 ] S p e c tru m  N o .1      [  1 5 .7 9 5  s e c ]:0 0 1 6 T U N .D  / T u n e  # 1  [C o u n t] [L in e a r]

m /z ->

2 0 3 .5 0 2 0 4 .0 0 2 0 4 .5 0 2 0 5 .0 0 2 0 5 .5 0 2 0 6 .0 0 2 0 6 .5 0

5 .0 E 5

1 .0 E 6

[1 ] S p e c tru m  N o .1      [  1 5 .7 9 5  s e c ]:0 0 1 6 T U N .D  / T u n e  # 1  [C o u n t] [L in e a r]

m /z ->
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C:\ICPCHEM\1\DATA\wg410083.b\001CALB.D\001CALB.D#

9/20/2016 7:22 PM C:\ICPCHEM\1\rpttmp\CalBlk.qct Page 1 of 1

Calibration Blank QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg410083.b\001CAL
Date Acquired: Sep 20 2016  07:22 pm
Operator:
Sample Name: Calblk
Misc Info:
Vial Number: 1101
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:22 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 4566235.00 A 61740.00 1.35
9 Be 168.90 P 18.36 10.87
11 B 30941.05 P 420.60 1.36
27 Al 70537.19 P 651.80 0.92
45 Sc 19370370.00 A 199400.00 1.03
55 Mn 17874.63 P 367.90 2.06
59 Co 794.49 P 113.40 14.27
66 Zn 6333.80 P 197.50 3.12
72 Ge 4289881.00 A 28160.00 0.66
74 Ge 5910697.00 A 30010.00 0.51
98 Mo 460.39 P 34.85 7.57
99 P
106 Cd P
107 Ag 438.91 P 31.68 7.22
108 Cd P
111 Cd 106.66 P 24.04 22.54
115 In 15593900.00 A 118200.00 0.76
118 Sn 2813.73 P 108.20 3.85
121 Sb 3118.18 P 235.60 7.56
125 Te 50.00 P 0.00 0.00
133 Cs 1499.02 P 85.02 5.67
137 Ba 687.82 P 33.39 4.85
159 Tb 20004970.00 A 156800.00 0.78
205 Tl 1439.02 P 102.90 7.15
206 Pb P
207 Pb P
208 Pb 2784.67 P 160.60 5.77
209 Bi 22159350.00 A 57540.00 0.26
232 Th 5174.56 P 215.40 4.16
238 U 1020.08 P 56.97 5.58
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C:\ICPCHEM\1\DATA\wg410083.b\002CALB.D\002CALB.D#

9/20/2016 7:24 PM C:\ICPCHEM\1\rpttmp\CalBlk.qct Page 1 of 1

Calibration Blank QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg410083.b\002CAL
Date Acquired: Sep 20 2016  07:24 pm
Operator:
Sample Name: Calblk
Misc Info:
Vial Number: 1101
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:22 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 4531410.00 A 52600.00 1.16
9 Be 137.78 P 28.35 20.58
11 B 29775.44 P 423.70 1.42
27 Al 68772.84 P 232.30 0.34
45 Sc 19170410.00 A 67770.00 0.35
55 Mn 17587.67 P 67.49 0.38
59 Co 495.58 P 41.95 8.46
66 Zn 6161.52 P 194.80 3.16
72 Ge 4239380.00 A 11600.00 0.27
74 Ge 5823343.00 A 43750.00 0.75
98 Mo 359.73 P 49.32 13.71
99 P
106 Cd P
107 Ag 427.83 P 52.16 12.19
108 Cd P
111 Cd 58.69 P 26.87 45.78
115 In 15353640.00 A 221700.00 1.44
118 Sn 2408.08 P 56.72 2.36
121 Sb 2224.66 P 106.80 4.80
125 Te 30.00 P 3.33 11.11
133 Cs 994.52 P 53.48 5.38
137 Ba 500.03 P 48.42 9.68
159 Tb 19554370.00 A 83560.00 0.43
205 Tl 1083.42 P 66.43 6.13
206 Pb P
207 Pb P
208 Pb 1807.89 P 86.05 4.76
209 Bi 21960440.00 A 209300.00 0.95
232 Th 3171.61 P 374.60 11.81
238 U 713.38 P 25.16 3.53
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C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

9/20/2016 7:27 PM C:\ICPCHEM\1\rpttmp\CalBlk.qct Page 1 of 1

Calibration Blank QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg410083.b\003CAL
Date Acquired: Sep 20 2016  07:26 pm
Operator:
Sample Name: Calblk
Misc Info:
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:24 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 4492700.00 A 25520.00 0.57
9 Be 241.12 P 13.47 5.59
11 B 28499.71 P 250.60 0.88
27 Al 65259.75 P 657.50 1.01
45 Sc 19038030.00 A 45380.00 0.24
55 Mn 18033.64 P 177.50 0.98
59 Co 1230.10 P 70.96 5.77
66 Zn 2376.94 P 60.66 2.55
72 Ge 4215162.00 A 61510.00 1.46
74 Ge 5782803.00 A 47310.00 0.82
98 Mo 550.58 P 57.15 10.38
99 P
106 Cd P
107 Ag 376.69 P 40.00 10.62
108 Cd P
111 Cd 144.85 P 13.73 9.48
115 In 15293280.00 A 195300.00 1.28
118 Sn 1853.54 P 138.70 7.48
121 Sb 1805.70 P 161.80 8.96
125 Te 37.78 P 3.85 10.19
133 Cs 1945.76 P 129.00 6.63
137 Ba 620.04 P 38.45 6.20
159 Tb 19484250.00 A 121200.00 0.62
205 Tl 1706.84 P 102.70 6.02
206 Pb P
207 Pb P
208 Pb 3691.46 P 120.70 3.27
209 Bi 21710270.00 A 389700.00 1.80
232 Th 3132.71 P 194.90 6.22
238 U 1535.71 P 60.59 3.95
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C:\ICPCHEM\1\DATA\wg410083.b\004CALS.D\004CALS.D#

9/20/2016 7:29 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg410083.b\004CALS.D\004CALS.D#
Date Acquired: Sep 20 2016  07:28 pm
Operator:
Sample Name: PQV Std
Misc Info:
Vial Number: 1103
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:27 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 4483156.00 A 47490.00 1.06
9 Be 2652.54 P 103.60 3.91
11 B 35934.41 P 322.30 0.90
27 Al 320704.69 P 3025.00 0.94
45 Sc 18871160.00 A 133500.00 0.71
55 Mn 206097.91 P 1379.00 0.67
59 Co 20820.90 P 475.30 2.28
66 Zn 50082.88 P 605.30 1.21
72 Ge 4188473.00 A 22620.00 0.54
74 Ge 5766977.00 A 49160.00 0.85
98 Mo 81043.79 P 67.58 0.08
99 P
106 Cd P

107 Ag 16742.53 P 87.10 0.52

108 Cd P

111 Cd 5251.61 P 215.90 4.11
115 In 14988020.00 A 27420.00 0.18
118 Sn 18274.52 P 174.40 0.95
121 Sb 81594.74 P 437.90 0.54
125 Te 6441.69 P 286.00 4.44
133 Cs 129821.70 P 1494.00 1.15
137 Ba 39623.65 P 344.60 0.87
159 Tb 19196850.00 A 139300.00 0.73
205 Tl 41986.77 P 580.90 1.38
206 Pb P
207 Pb P
208 Pb 59627.30 P 364.80 0.61
209 Bi 21384500.00 A 289400.00 1.35
232 Th 582179.00 P 4301.00 0.74
238 U 56030.66 P 852.10 1.52

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 4483156.50 1.06 4492700.50 99.8 59.5 - 120.4
45 Sc 18871158.00 0.71 19038030.00 99.1 59.5 - 120.4
72 Ge 4188472.80 0.54 4215162.50 99.4 59.5 - 120.4
74 Ge 5766977.50 0.85 5782803.00 99.7 59.5 - 120.4
115 In 14988025.00 0.18 15293276.00 98.0 59.5 - 120.4
159 Tb 19196850.00 0.73 19484246.00 98.5 59.5 - 120.4
209 Bi 21384496.00 1.35 21710272.00 98.5 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg410083.b\005CALS.D\005CALS.D#

9/20/2016 7:31 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg410083.b\005CALS.D\005CALS.D#
Date Acquired: Sep 20 2016  07:30 pm
Operator:
Sample Name: Level 3 Std
Misc Info:
Vial Number: 1104
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:29 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 4508169.00 A 44540.00 0.99
9 Be 198034.20 P 788.00 0.40
11 B 44193.87 P 569.90 1.29
27 Al 4771435.00 A 31870.00 0.67
45 Sc 18823620.00 A 75350.00 0.40
55 Mn 2021129.00 A 15830.00 0.78
59 Co 1706944.00 A 20050.00 1.17
66 Zn 978522.19 A 4522.00 0.46
72 Ge 4184943.00 A 8488.00 0.20
74 Ge 5766204.00 A 40030.00 0.69
98 Mo 640236.31 P 4327.00 0.68
99 P
106 Cd P

107 Ag 272977.69 P 2530.00 0.93

108 Cd P

111 Cd 218149.50 P 459.80 0.21
115 In 15114660.00 A 85400.00 0.57
118 Sn 651465.50 P 4701.00 0.72
121 Sb 93837.26 P 1488.00 1.59
125 Te 31638.38 P 370.20 1.17
133 Cs 2726639.00 A 29130.00 1.07
137 Ba 860104.88 A 10800.00 1.26
159 Tb 19457700.00 A 144400.00 0.74
205 Tl 1814901.00 A 10980.00 0.60
206 Pb A
207 Pb A
208 Pb 6033361.00 A 9761.00 0.16
209 Bi 21756890.00 A 230300.00 1.06
232 Th 2504189.00 A 39500.00 1.58
238 U 2432730.00 A 41510.00 1.71

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 4508168.50 0.99 4492700.50 100.3 59.5 - 120.4
45 Sc 18823618.00 0.40 19038030.00 98.9 59.5 - 120.4
72 Ge 4184943.30 0.20 4215162.50 99.3 59.5 - 120.4
74 Ge 5766204.50 0.69 5782803.00 99.7 59.5 - 120.4
115 In 15114665.00 0.57 15293276.00 98.8 59.5 - 120.4
159 Tb 19457698.00 0.74 19484246.00 99.9 59.5 - 120.4
209 Bi 21756886.00 1.06 21710272.00 100.2 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg410083.b\006CALS.D\006CALS.D#

9/20/2016 7:33 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg410083.b\006CALS.D\006CALS.D#
Date Acquired: Sep 20 2016  07:32 pm
Operator:
Sample Name: Level 4 Std
Misc Info:
Vial Number: 1105
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:31 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 4431979.00 A 61300.00 1.38
9 Be 1032858.00 A 1810.00 0.18
11 B 106009.40 P 321.20 0.30
27 Al 23155120.00 A 138100.00 0.60
45 Sc 18771640.00 A 68740.00 0.37
55 Mn 9710199.00 A 101400.00 1.04
59 Co 8203517.00 A 45610.00 0.56
66 Zn 4679691.00 A 17460.00 0.37
72 Ge 4194257.00 A 9345.00 0.22
74 Ge 5769810.00 A 21570.00 0.37
98 Mo 3192919.00 A 9348.00 0.29
99 P
106 Cd P

107 Ag 1385847.00 A 11250.00 0.81

108 Cd P

111 Cd 1132435.00 A 13370.00 1.18
115 In 15213570.00 A 134800.00 0.89
118 Sn 3250546.00 A 34010.00 1.05
121 Sb 449091.81 P 3420.00 0.76
125 Te 155020.50 P 1296.00 0.84
133 Cs 13277540.00 A 120800.00 0.91
137 Ba 4109337.00 A 47690.00 1.16
159 Tb 19523610.00 A 153400.00 0.79
205 Tl 8691087.00 A 83780.00 0.96
206 Pb A
207 Pb A
208 Pb 29103220.00 A 286000.00 0.98
209 Bi 21721100.00 A 73190.00 0.34
232 Th 12107420.00 A 117200.00 0.97
238 U 11699080.00 A 50760.00 0.43

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 4431979.00 1.38 4492700.50 98.6 59.5 - 120.4
45 Sc 18771644.00 0.37 19038030.00 98.6 59.5 - 120.4
72 Ge 4194256.50 0.22 4215162.50 99.5 59.5 - 120.4
74 Ge 5769810.00 0.37 5782803.00 99.8 59.5 - 120.4
115 In 15213566.00 0.89 15293276.00 99.5 59.5 - 120.4
159 Tb 19523614.00 0.79 19484246.00 100.2 59.5 - 120.4
209 Bi 21721098.00 0.34 21710272.00 100.0 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg410083.b\007CALS.D\007CALS.D#

9/20/2016 7:35 PM C:\ICPCHEM\1\rpttmp\CalStd.qct Page 1 of 1

Calibration Standard QC Report
  

Data File: C:\ICPCHEM\1\DATA\wg410083.b\007CALS.D\007CALS.D#
Date Acquired: Sep 20 2016  07:34 pm
Operator:
Sample Name: Level 5 Std
Misc Info:
Vial Number: 1106
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:33 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 4485157.00 A 35470.00 0.79
9 Be 2091899.00 A 32190.00 1.54
11 B 185527.09 P 4488.00 2.42
27 Al 47228648.00 A 351900.00 0.75
45 Sc 18860400.00 A 63280.00 0.34
55 Mn 19795230.00 A 151200.00 0.76
59 Co 16811250.00 A 102900.00 0.61
66 Zn 9552880.00 A 69930.00 0.73
72 Ge 4200955.00 A 31130.00 0.74
74 Ge 5808267.00 A 24830.00 0.43
98 Mo 6487122.00 A 95550.00 1.47
99 P
106 Cd P

107 Ag 2817871.00 A 32190.00 1.14

108 Cd P

111 Cd 2283313.00 A 22840.00 1.00
115 In 15250030.00 A 126900.00 0.83
118 Sn 6493927.00 A 93660.00 1.44
121 Sb 941073.38 A 7294.00 0.78
125 Te 311789.69 P 3360.00 1.08
133 Cs 27062660.00 A 557500.00 2.06
137 Ba 8208171.00 A 154000.00 1.88
159 Tb 19519500.00 A 225000.00 1.15
205 Tl 17368820.00 A 302600.00 1.74
206 Pb A
207 Pb A
208 Pb 59380260.00 A 865500.00 1.46
209 Bi 21802520.00 A 154100.00 0.71
232 Th 24567520.00 A 219000.00 0.89
238 U 23573040.00 A 211600.00 0.90

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 4485157.00 0.79 4492700.50 99.8 59.5 - 120.4
45 Sc 18860402.00 0.34 19038030.00 99.1 59.5 - 120.4
72 Ge 4200955.50 0.74 4215162.50 99.7 59.5 - 120.4
74 Ge 5808267.50 0.43 5782803.00 100.4 59.5 - 120.4
115 In 15250030.00 0.83 15293276.00 99.7 59.5 - 120.4
159 Tb 19519504.00 1.15 19484246.00 100.2 59.5 - 120.4
209 Bi 21802518.00 0.71 21710272.00 100.4 59.5 - 120.4

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\wg410083.b\008_QCS.D\008_QCS.D#

9/20/2016 7:37 PM C:\ICPCHEM\1\RPTTMP\ICV.qct Page 1 of 1

Initial Calibration Verification (CCV) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\008_QCS.D\008_QCS.D#
Date Acquired: Sep 20 2016  07:36 pm

Operator: Data Results:

Sample Name: ICV Analytes: Pass

Misc Info: ISTD: Pass
Vial Number: 1107
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: QCS
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. ppb RSD(%) Expected Rec(%) QC Range(%) Flag
9 Be 6 3 46.470 0.66 50.00 92.9 89 - 110
11 B 6 3 19.530 1.41 20.00 97.7 89 - 110
27 Al 72 3 98.370 2.28 100.00 98.4 89 - 110
55 Mn 72 3 47.760 2.24 50.00 95.5 89 - 110
59 Co 72 3 49.850 1.99 50.00 99.7 89 - 110
66 Zn 72 3 48.780 1.83 50.00 97.6 89 - 110
98 Mo 115 3 19.180 0.43 20.00 95.9 89 - 110
107 Ag 115 3 20.350 0.71 20.00 101.8 89 - 110
111 Cd 115 3 46.630 0.82 50.00 93.3 89 - 110
118 Sn 115 3 48.980 1.02 50.00 98.0 89 - 110
121 Sb 115 3 19.030 0.32 20.00 95.2 89 - 110
125 Te 115 3 48.830 1.12 50.00 97.7 89 - 110
133 Cs 115 3 47.840 0.44 50.00 95.7 89 - 110
137 Ba 115 3 48.910 1.53 50.00 97.8 89 - 110
205 Tl 209 3 50.430 1.10 50.00 100.9 89 - 110
208 Pb 209 3 50.670 0.57 50.00 101.3 89 - 110
232 Th 209 3 47.310 1.56 50.00 94.6 89 - 110

238 U 209 3 49.140 0.17 50.00 98.3 89 - 110

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4471316 0.95 4492701 99.5 60 - 120
45 Sc 3 19036924 0.78 19038030 100.0 60 - 120
72 Ge 3 4229974 2.13 4215163 100.4 60 - 120
74 Ge 3 5819244 0.81 5782803 100.6 60 - 120
115 In 3 15297460 0.75 15293276 100.0 60 - 120
159 Tb 3 19892150 1.62 19484246 102.1 60 - 120
209 Bi 3 21841234 1.06 21710272 100.6 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\009_CCB.D\009_CCB.D#

9/20/2016 7:39 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\009_CCB.D\009_CCB.D#
Date Acquired: Sep 20 2016  07:38 pm
Operator: Data Results:
Sample Name: ICB Analytes: Pass
Misc Info: ISTD: Pass
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.036 ppb 23.99 0.150
11 B 6 3 0.117 ppb 53.05 1.500
27 Al 72 3 0.075 ppb 16.50 3.000
55 Mn 72 3 0.021 ppb 24.66 1.500
59 Co 72 3 0.030 ppb 14.85 0.150
66 Zn 72 3 0.073 ppb 37.46 6.000
98 Mo 115 3 0.022 ppb 4.98 1.500
107 Ag 115 3 0.012 ppb 23.19 0.150
111 Cd 115 3 0.033 ppb 15.27 0.300
118 Sn 115 3 0.064 ppb 8.56 0.300
121 Sb 115 3 0.282 ppb 23.40 1.200
125 Te 115 3 0.062 ppb 16.37 3.000
133 Cs 115 3 0.034 ppb 15.65 0.600
137 Ba 115 3 0.051 ppb 13.65 0.300
205 Tl 209 3 0.042 ppb 13.90 0.300
208 Pb 209 3 0.057 ppb 18.19 0.300
232 Th 209 3 0.158 ppb 4.78 3.000

238 U 209 3 0.028 ppb 20.85 0.300

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4469031 1.40 4492701 99.5 60 - 120
45 Sc 3 19177980 1.28 19038030 100.7 60 - 120
72 Ge 3 4246910 1.40 4215163 100.8 60 - 120
74 Ge 3 5823304 1.66 5782803 100.7 60 - 120
115 In 3 15503563 1.90 15293276 101.4 60 - 120
159 Tb 3 19889294 3.01 19484246 102.1 60 - 120
209 Bi 3 21881694 2.24 21710272 100.8 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\010_CCB.D\010_CCB.D#

9/20/2016 7:41 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\010_CCB.D\010_CCB.D#
Date Acquired: Sep 20 2016  07:40 pm
Operator: Data Results:
Sample Name: ICSA Analytes: Fail
Misc Info: ISTD: Pass
Vial Number: 4510
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.004 ppb 3.58 0.150
11 B 6 3 1.112 ppb 1.91 1.500
27 Al 72 3 48650.000 ppb 2.66 3.000 Fail
55 Mn 72 3 0.576 ppb 2.32 1.500
59 Co 72 3 0.252 ppb 3.22 0.150 Fail
66 Zn 72 3 1.947 ppb 1.26 6.000
98 Mo 115 3 1044.000 ppb 3.41 1.500 Fail
107 Ag 115 3 0.072 ppb 6.61 0.150
111 Cd 115 3 0.096 ppb 5.02 0.300
118 Sn 115 3 0.058 ppb 11.74 0.300
121 Sb 115 3 0.243 ppb 16.28 1.200
125 Te 115 3 0.011 ppb 31.99 3.000
133 Cs 115 3 0.019 ppb 10.80 0.600
137 Ba 115 3 0.357 ppb 5.83 0.300 Fail
205 Tl 209 3 0.004 ppb 74.59 0.300
208 Pb 209 3 0.052 ppb 2.89 0.300
232 Th 209 3 0.181 ppb 4.97 3.000

238 U 209 3 0.009 ppb 2.32 0.300

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 3956557 1.58 4492701 88.1 60 - 120
45 Sc 3 17968086 1.86 19038030 94.4 60 - 120
72 Ge 3 4048809 1.57 4215163 96.1 60 - 120
74 Ge 3 5420804 1.71 5782803 93.7 60 - 120
115 In 3 13765046 2.62 15293276 90.0 60 - 120
159 Tb 3 17845188 1.30 19484246 91.6 60 - 120
209 Bi 3 18453454 2.01 21710272 85.0 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

4 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\011SMPL.D\011SMPL.D#

9/20/2016 7:43 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\011SMPL.D\011SMPL.D#
Date Acquired: Sep 20 2016  07:42 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: ICSAB ISTD: Pass
Misc Info:
Vial Number: 4511
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 17.890 17.890 ppb 0.79 200.00
11 B 6 3 10.260 10.260 ppb 0.76 20.00
27 Al 72 3 47,400.000 47400.000 ppb 0.73 1000.00 OCAL
55 Mn 72 3 18.580 18.580 ppb 0.37 200.00
59 Co 72 3 18.380 18.380 ppb 0.45 200.00
66 Zn 72 3 19.240 19.240 ppb 0.20 1000.00
98 Mo 115 3 1,049.000 1049.000 ppb 0.85 200.00 OCAL
107 Ag 115 3 11.050 11.050 ppb 1.05 50.00
111 Cd 115 3 17.960 17.960 ppb 0.61 200.00
118 Sn 115 3 18.780 18.780 ppb 0.84 200.00
121 Sb 115 3 10.360 10.360 ppb 0.48 25.00
125 Te 115 3 19.720 19.720 ppb 0.96 200.00
133 Cs 115 3 19.260 19.260 ppb 0.53 200.00
137 Ba 115 3 19.540 19.540 ppb 1.13 200.00
205 Tl 209 3 19.760 19.760 ppb 1.24 200.00
208 Pb 209 3 18.730 18.730 ppb 0.80 500.00
232 Th 209 3 49.630 49.630 ppb 1.80 200.00
238 U 209 3 20.390 20.390 ppb 1.68 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4002846 0.98 4492701 89.1 59.5 - 120.4
45 Sc 3 18074286 1.11 19038030 94.9 59.5 - 120.4
72 Ge 3 4102111 0.61 4215163 97.3 59.5 - 120.4
74 Ge 3 5483084 1.17 5782803 94.8 59.5 - 120.4
115 In 3 13770678 0.71 15293276 90.0 59.5 - 120.4
159 Tb 3 17816558 0.65 19484246 91.4 59.5 - 120.4
209 Bi 3 18526922 1.34 21710272 85.3 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\012_CCB.D\012_CCB.D#

9/20/2016 7:45 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\012_CCB.D\012_CCB.D#
Date Acquired: Sep 20 2016  07:45 pm
Operator: Data Results:
Sample Name: wash Analytes: Fail
Misc Info: ISTD: Pass
Vial Number: 4512
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.000 ppb 7746.30 0.150
11 B 6 3 -0.118 ppb 24.43 1.500
27 Al 72 3 19.860 ppb 24.69 3.000 Fail
55 Mn 72 3 -0.033 ppb 8.28 1.500
59 Co 72 3 0.001 ppb 357.49 0.150
66 Zn 72 3 0.008 ppb 146.45 6.000
98 Mo 115 3 0.433 ppb 22.72 1.500
107 Ag 115 3 0.002 ppb 60.25 0.150
111 Cd 115 3 -0.001 ppb 157.71 0.300
118 Sn 115 3 0.033 ppb 5.50 0.300
121 Sb 115 3 -0.007 ppb 136.81 1.200
125 Te 115 3 0.004 ppb 109.48 3.000
133 Cs 115 3 0.000 ppb 432.70 0.600
137 Ba 115 3 -0.017 ppb 20.93 0.300
205 Tl 209 3 -0.003 ppb 49.66 0.300
208 Pb 209 3 -0.010 ppb 13.72 0.300
232 Th 209 3 0.021 ppb 8.65 3.000

238 U 209 3 -0.004 ppb 42.30 0.300

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4318281 1.18 4492701 96.1 60 - 120
45 Sc 3 19317622 1.01 19038030 101.5 60 - 120
72 Ge 3 4315764 0.68 4215163 102.4 60 - 120
74 Ge 3 5962928 0.15 5782803 103.1 60 - 120
115 In 3 15463113 0.35 15293276 101.1 60 - 120
159 Tb 3 19707928 1.07 19484246 101.1 60 - 120
209 Bi 3 21508948 0.15 21710272 99.1 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\013SMPL.D\013SMPL.D#

9/20/2016 7:48 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\013SMPL.D\013SMPL.D#
Date Acquired: Sep 20 2016  07:47 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Pass
Sample Name: WG409857PBS ISTD: Pass
Misc Info:
Vial Number: 4301
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 -4.679 -0.009 ppb 41.64 200.00
11 B 6 3 472.800 0.946 ppb 5.07 20.00
27 Al 72 3 2,859.000 5.718 ppb 34.12 1000.00
55 Mn 72 3 66.150 0.132 ppb 5.13 200.00
59 Co 72 3 -3.670 -0.007 ppb 20.71 200.00
66 Zn 72 3 351.000 0.702 ppb 2.42 1000.00
98 Mo 115 3 55.800 0.112 ppb 27.18 200.00
107 Ag 115 3 0.385 0.001 ppb 147.62 50.00
111 Cd 115 3 -3.589 -0.007 ppb 4.46 200.00
118 Sn 115 3 3,573.500 7.147 ppb 0.30 200.00
121 Sb 115 3 69.700 0.139 ppb 0.95 25.00
125 Te 115 3 -1.474 -0.003 ppb 328.06 200.00
133 Cs 115 3 -2.963 -0.006 ppb 9.70 200.00
137 Ba 115 3 7.890 0.016 ppb 10.17 200.00
205 Tl 209 3 -5.675 -0.011 ppb 17.09 200.00
208 Pb 209 3 20.365 0.041 ppb 2.13 500.00
232 Th 209 3 1.216 0.002 ppb 19.11 200.00
238 U 209 3 -4.758 -0.010 ppb 8.44 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4430158 0.43 4492701 98.6 59.5 - 120.4
45 Sc 3 19112236 0.52 19038030 100.4 59.5 - 120.4
72 Ge 3 4185539 0.70 4215163 99.3 59.5 - 120.4
74 Ge 3 5777417 0.55 5782803 99.9 59.5 - 120.4
115 In 3 15347966 0.40 15293276 100.4 59.5 - 120.4
159 Tb 3 19782530 0.34 19484246 101.5 59.5 - 120.4
209 Bi 3 21524924 0.69 21710272 99.1 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\014SMPL.D\014SMPL.D#

9/20/2016 7:50 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\014SMPL.D\014SMPL.D#
Date Acquired: Sep 20 2016  07:49 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: WG409857LCSS ISTD: Pass
Misc Info:
Vial Number: 4302
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 5000.00
Autodil  Factor: Undiluted
Final Dil Factor: 5000.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 100,300.000 20.060 ppb 1.26 200.00
11 B 6 3 118,900.000 23.780 ppb 1.28 20.00 OCAL
27 Al 72 3 ########### 1659.000 ppb 0.68 1000.00 OCAL
55 Mn 72 3 401,400.000 80.280 ppb 0.16 200.00
59 Co 72 3 111,600.000 22.320 ppb 0.34 200.00
66 Zn 72 3 237,850.000 47.570 ppb 0.42 1000.00
98 Mo 115 3 98,150.000 19.630 ppb 0.84 200.00
107 Ag 115 3 49,665.000 9.933 ppb 0.92 50.00
111 Cd 115 3 77,300.000 15.460 ppb 0.21 200.00
118 Sn 115 3 110,200.000 22.040 ppb 0.69 200.00
121 Sb 115 3 52,650.000 10.530 ppb 0.46 25.00
125 Te 115 3 44.445 0.009 ppb 108.03 200.00
133 Cs 115 3 1,380.000 0.276 ppb 1.94 200.00
137 Ba 115 3 321,300.000 64.260 ppb 2.32 200.00
205 Tl 209 3 129,050.000 25.810 ppb 0.69 200.00
208 Pb 209 3 98,550.000 19.710 ppb 0.67 500.00
232 Th 209 3 18,595.000 3.719 ppb 0.73 200.00
238 U 209 3 82,500.000 16.500 ppb 0.83 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4431448 1.53 4492701 98.6 59.5 - 120.4
45 Sc 3 19587384 1.21 19038030 102.9 59.5 - 120.4
72 Ge 3 4328869 0.23 4215163 102.7 59.5 - 120.4
74 Ge 3 5960136 0.39 5782803 103.1 59.5 - 120.4
115 In 3 15466861 0.35 15293276 101.1 59.5 - 120.4
159 Tb 3 19731118 1.36 19484246 101.3 59.5 - 120.4
209 Bi 3 21613044 1.04 21710272 99.6 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\015SMPL.D\015SMPL.D#

9/20/2016 7:52 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\015SMPL.D\015SMPL.D#
Date Acquired: Sep 20 2016  07:51 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: WG409857LCSSD ISTD: Pass
Misc Info:
Vial Number: 4303
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 5000.00
Autodil  Factor: Undiluted
Final Dil Factor: 5000.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 103,150.000 20.630 ppb 0.81 200.00
11 B 6 3 123,250.000 24.650 ppb 0.75 20.00 OCAL
27 Al 72 3 ########### 1633.000 ppb 0.87 1000.00 OCAL
55 Mn 72 3 409,650.000 81.930 ppb 0.50 200.00
59 Co 72 3 115,700.000 23.140 ppb 0.33 200.00
66 Zn 72 3 239,250.000 47.850 ppb 0.75 1000.00
98 Mo 115 3 99,650.000 19.930 ppb 0.06 200.00
107 Ag 115 3 49,320.000 9.864 ppb 0.44 50.00
111 Cd 115 3 80,250.000 16.050 ppb 1.13 200.00
118 Sn 115 3 110,550.000 22.110 ppb 0.28 200.00
121 Sb 115 3 56,500.000 11.300 ppb 0.33 25.00
125 Te 115 3 19.405 0.004 ppb 241.43 200.00
133 Cs 115 3 1,344.500 0.269 ppb 1.84 200.00
137 Ba 115 3 325,500.000 65.100 ppb 0.14 200.00
205 Tl 209 3 133,950.000 26.790 ppb 0.56 200.00
208 Pb 209 3 99,200.000 19.840 ppb 0.36 500.00
232 Th 209 3 19,470.000 3.894 ppb 0.51 200.00
238 U 209 3 83,000.000 16.600 ppb 0.92 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4419251 0.57 4492701 98.4 59.5 - 120.4
45 Sc 3 19636238 0.77 19038030 103.1 59.5 - 120.4
72 Ge 3 4351630 0.72 4215163 103.2 59.5 - 120.4
74 Ge 3 5985448 0.68 5782803 103.5 59.5 - 120.4
115 In 3 15487186 0.47 15293276 101.3 59.5 - 120.4
159 Tb 3 19833224 0.19 19484246 101.8 59.5 - 120.4
209 Bi 3 21574570 0.23 21710272 99.4 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\016SMPL.D\016SMPL.D#

9/20/2016 7:54 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\016SMPL.D\016SMPL.D#
Date Acquired: Sep 20 2016  07:53 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-01 ISTD: Pass
Misc Info:
Vial Number: 4304
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 180.150 0.360 ppb 2.46 200.00
11 B 6 3 8,390.000 16.780 ppb 0.84 20.00
27 Al 72 3 ########### 7056.000 ppb 0.64 1000.00 OCAL
55 Mn 72 3 167,350.000 334.700 ppb 0.77 200.00 OCAL
59 Co 72 3 6,060.000 12.120 ppb 0.83 200.00
66 Zn 72 3 89,350.000 178.700 ppb 0.59 1000.00
98 Mo 115 3 875.000 1.750 ppb 1.38 200.00
107 Ag 115 3 61.850 0.124 ppb 2.20 50.00
111 Cd 115 3 191.150 0.382 ppb 3.41 200.00
118 Sn 115 3 3,771.500 7.543 ppb 0.48 200.00
121 Sb 115 3 132.300 0.265 ppb 2.58 25.00
125 Te 115 3 26.325 0.053 ppb 28.85 200.00
133 Cs 115 3 373.300 0.747 ppb 0.87 200.00
137 Ba 115 3 552,500.000 1105.000 ppb 1.32 200.00 OCAL
205 Tl 209 3 41.430 0.083 ppb 9.58 200.00
208 Pb 209 3 14,625.000 29.250 ppb 0.64 500.00
232 Th 209 3 1,110.000 2.220 ppb 0.44 200.00
238 U 209 3 666.500 1.333 ppb 1.23 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4553959 0.20 4492701 101.4 59.5 - 120.4
45 Sc 3 19835312 0.55 19038030 104.2 59.5 - 120.4
72 Ge 3 4295646 0.17 4215163 101.9 59.5 - 120.4
74 Ge 3 5790674 0.54 5782803 100.1 59.5 - 120.4
115 In 3 15014876 0.71 15293276 98.2 59.5 - 120.4
159 Tb 3 19510660 0.08 19484246 100.1 59.5 - 120.4
209 Bi 3 20551374 0.70 21710272 94.7 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\017SMPL.D\017SMPL.D#

9/20/2016 7:56 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\017SMPL.D\017SMPL.D#
Date Acquired: Sep 20 2016  07:55 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-02 ISTD: Pass
Misc Info:
Vial Number: 4305
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 163.450 0.327 ppb 3.53 200.00
11 B 6 3 5,800.000 11.600 ppb 1.21 20.00
27 Al 72 3 ########### 4227.000 ppb 0.46 1000.00 OCAL
55 Mn 72 3 194,000.000 388.000 ppb 0.90 200.00 OCAL
59 Co 72 3 3,839.000 7.678 ppb 0.66 200.00
66 Zn 72 3 47,900.000 95.800 ppb 0.58 1000.00
98 Mo 115 3 755.500 1.511 ppb 0.52 200.00
107 Ag 115 3 30.985 0.062 ppb 4.30 50.00
111 Cd 115 3 107.700 0.215 ppb 5.10 200.00
118 Sn 115 3 3,722.000 7.444 ppb 0.89 200.00
121 Sb 115 3 93.600 0.187 ppb 2.11 25.00
125 Te 115 3 24.010 0.048 ppb 21.26 200.00
133 Cs 115 3 207.800 0.416 ppb 0.60 200.00
137 Ba 115 3 306,000.000 612.000 ppb 0.69 200.00 OCAL
205 Tl 209 3 18.460 0.037 ppb 5.11 200.00
208 Pb 209 3 7,890.000 15.780 ppb 0.96 500.00
232 Th 209 3 669.500 1.339 ppb 0.77 200.00
238 U 209 3 315.150 0.630 ppb 1.38 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4465888 0.73 4492701 99.4 59.5 - 120.4
45 Sc 3 19373732 0.73 19038030 101.8 59.5 - 120.4
72 Ge 3 4275036 1.57 4215163 101.4 59.5 - 120.4
74 Ge 3 5779633 1.02 5782803 99.9 59.5 - 120.4
115 In 3 14892215 1.57 15293276 97.4 59.5 - 120.4
159 Tb 3 19399134 0.69 19484246 99.6 59.5 - 120.4
209 Bi 3 20698638 1.05 21710272 95.3 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\018SMPL.D\018SMPL.D#

9/20/2016 7:58 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\018SMPL.D\018SMPL.D#
Date Acquired: Sep 20 2016  07:57 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-03 ISTD: Pass
Misc Info:
Vial Number: 4306
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 199.050 0.398 ppb 5.09 200.00
11 B 6 3 9,965.000 19.930 ppb 0.93 20.00
27 Al 72 3 ########### 12610.000 ppb 0.22 1000.00 OCAL
55 Mn 72 3 261,850.000 523.700 ppb 0.68 200.00 OCAL
59 Co 72 3 8,270.000 16.540 ppb 1.48 200.00
66 Zn 72 3 59,400.000 118.800 ppb 0.26 1000.00
98 Mo 115 3 395.250 0.791 ppb 0.79 200.00
107 Ag 115 3 41.295 0.083 ppb 2.19 50.00
111 Cd 115 3 230.350 0.461 ppb 1.56 200.00
118 Sn 115 3 3,659.500 7.319 ppb 0.76 200.00
121 Sb 115 3 76.050 0.152 ppb 4.88 25.00
125 Te 115 3 23.305 0.047 ppb 9.65 200.00
133 Cs 115 3 463.300 0.927 ppb 0.88 200.00
137 Ba 115 3 319,100.000 638.200 ppb 1.03 200.00 OCAL
205 Tl 209 3 33.365 0.067 ppb 4.22 200.00
208 Pb 209 3 11,680.000 23.360 ppb 0.36 500.00
232 Th 209 3 1,852.000 3.704 ppb 0.85 200.00
238 U 209 3 334.950 0.670 ppb 0.32 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4517243 0.66 4492701 100.5 59.5 - 120.4
45 Sc 3 19470570 0.59 19038030 102.3 59.5 - 120.4
72 Ge 3 4277954 0.31 4215163 101.5 59.5 - 120.4
74 Ge 3 5743104 0.26 5782803 99.3 59.5 - 120.4
115 In 3 14751456 0.54 15293276 96.5 59.5 - 120.4
159 Tb 3 19230016 1.04 19484246 98.7 59.5 - 120.4
209 Bi 3 20110174 0.64 21710272 92.6 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\019SMPL.D\019SMPL.D#

9/20/2016 8:00 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\019SMPL.D\019SMPL.D#
Date Acquired: Sep 20 2016  08:00 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-04 ISTD: Pass
Misc Info:
Vial Number: 4307
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 210.250 0.421 ppb 3.02 200.00
11 B 6 3 10,030.000 20.060 ppb 2.03 20.00 OCAL
27 Al 72 3 ########### 13000.000 ppb 1.00 1000.00 OCAL
55 Mn 72 3 330,000.000 660.000 ppb 0.62 200.00 OCAL
59 Co 72 3 9,870.000 19.740 ppb 0.41 200.00
66 Zn 72 3 57,850.000 115.700 ppb 0.82 1000.00
98 Mo 115 3 478.050 0.956 ppb 1.80 200.00
107 Ag 115 3 35.930 0.072 ppb 1.63 50.00
111 Cd 115 3 241.250 0.483 ppb 6.22 200.00
118 Sn 115 3 3,715.000 7.430 ppb 0.89 200.00
121 Sb 115 3 82.600 0.165 ppb 1.73 25.00
125 Te 115 3 14.915 0.030 ppb 63.76 200.00
133 Cs 115 3 360.600 0.721 ppb 0.12 200.00
137 Ba 115 3 549,000.000 1098.000 ppb 0.76 200.00 OCAL
205 Tl 209 3 23.185 0.046 ppb 4.12 200.00
208 Pb 209 3 7,490.000 14.980 ppb 0.49 500.00
232 Th 209 3 2,225.000 4.450 ppb 1.00 200.00
238 U 209 3 409.650 0.819 ppb 0.73 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4395994 1.47 4492701 97.8 59.5 - 120.4
45 Sc 3 19155748 0.55 19038030 100.6 59.5 - 120.4
72 Ge 3 4162020 1.33 4215163 98.7 59.5 - 120.4
74 Ge 3 5587402 0.57 5782803 96.6 59.5 - 120.4
115 In 3 14345545 1.47 15293276 93.8 59.5 - 120.4
159 Tb 3 18770684 0.88 19484246 96.3 59.5 - 120.4
209 Bi 3 19676562 1.19 21710272 90.6 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

4 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\020SMPL.D\020SMPL.D#

9/20/2016 8:03 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\020SMPL.D\020SMPL.D#
Date Acquired: Sep 20 2016  08:02 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-04MS ISTD: Pass
Misc Info:
Vial Number: 4308
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 25,125.000 50.250 ppb 0.63 200.00
11 B 6 3 15,040.000 30.080 ppb 0.74 20.00 OCAL
27 Al 72 3 ########### 13890.000 ppb 0.94 1000.00 OCAL
55 Mn 72 3 368,400.000 736.800 ppb 0.99 200.00 OCAL
59 Co 72 3 34,450.000 68.900 ppb 0.90 200.00
66 Zn 72 3 83,950.000 167.900 ppb 0.39 1000.00
98 Mo 115 3 26,095.000 52.190 ppb 0.96 200.00
107 Ag 115 3 4,883.500 9.767 ppb 1.65 50.00
111 Cd 115 3 24,645.000 49.290 ppb 1.37 200.00
118 Sn 115 3 29,905.000 59.810 ppb 0.91 200.00
121 Sb 115 3 2,003.500 4.007 ppb 1.21 25.00
125 Te 115 3 11,875.000 23.750 ppb 0.92 200.00
133 Cs 115 3 12,785.000 25.570 ppb 1.22 200.00
137 Ba 115 3 594,000.000 1188.000 ppb 1.42 200.00 OCAL
205 Tl 209 3 26,155.000 52.310 ppb 0.31 200.00
208 Pb 209 3 33,565.000 67.130 ppb 0.46 500.00
232 Th 209 3 2,798.500 5.597 ppb 0.26 200.00
238 U 209 3 13,570.000 27.140 ppb 0.38 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4406364 0.20 4492701 98.1 59.5 - 120.4
45 Sc 3 19086824 0.40 19038030 100.3 59.5 - 120.4
72 Ge 3 4155584 0.30 4215163 98.6 59.5 - 120.4
74 Ge 3 5566181 0.66 5782803 96.3 59.5 - 120.4
115 In 3 14327031 1.03 15293276 93.7 59.5 - 120.4
159 Tb 3 18826968 0.35 19484246 96.6 59.5 - 120.4
209 Bi 3 19851860 0.26 21710272 91.4 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

4 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\021_CCV.D\021_CCV.D#

9/20/2016 8:04 PM C:\ICPCHEM\1\RPTTMP\CCV.qct Page 1 of 1

Continuing Calibration Verification (CCV) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\021_CCV.D\021_CCV.D#
Date Acquired: Sep 20 2016  08:04 pm

Operator: Data Results:

Sample Name: CCV Analytes: Pass

Misc Info: ISTD: Pass
Vial Number: 1105
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: CCV
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. ppb RSD(%) Expected Rec(%) QC Range(%) Flag
9 Be 6 3 100.600 1.89 100.00 100.6 89 - 110
11 B 6 3 10.210 2.33 10.00 102.1 89 - 110
27 Al 72 3 504.000 0.39 500.00 100.8 89 - 110
55 Mn 72 3 98.380 0.95 100.00 98.4 89 - 110
59 Co 72 3 99.000 1.02 100.00 99.0 89 - 110
66 Zn 72 3 492.200 0.70 500.00 98.4 89 - 110
98 Mo 115 3 100.900 0.97 100.00 100.9 89 - 110
107 Ag 115 3 25.380 0.67 25.00 101.5 89 - 110
111 Cd 115 3 100.100 0.92 100.00 100.1 89 - 110
118 Sn 115 3 101.000 0.61 100.00 101.0 89 - 110
121 Sb 115 3 12.150 0.61 12.50 97.2 89 - 110
125 Te 115 3 100.500 1.49 100.00 100.5 89 - 110
133 Cs 115 3 98.900 0.65 100.00 98.9 89 - 110
137 Ba 115 3 253.300 0.38 250.00 101.3 89 - 110
205 Tl 209 3 100.800 0.91 100.00 100.8 89 - 110
208 Pb 209 3 247.900 1.05 250.00 99.2 89 - 110
232 Th 209 3 99.330 0.63 100.00 99.3 89 - 110

238 U 209 3 100.100 1.19 100.00 100.1 89 - 110

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4409149 2.36 4492701 98.1 60 - 120
45 Sc 3 18857640 1.55 19038030 99.1 60 - 120
72 Ge 3 4176118 1.20 4215163 99.1 60 - 120
74 Ge 3 5772902 1.14 5782803 99.8 60 - 120
115 In 3 14943313 1.55 15293276 97.7 60 - 120
159 Tb 3 19273614 2.23 19484246 98.9 60 - 120
209 Bi 3 20954708 1.78 21710272 96.5 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\022_CCB.D\022_CCB.D#

9/20/2016 8:07 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\022_CCB.D\022_CCB.D#
Date Acquired: Sep 20 2016  08:06 pm
Operator: Data Results:
Sample Name: CCB Analytes: Pass
Misc Info: ISTD: Pass
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.046 ppb 37.34 0.150
11 B 6 3 -0.016 ppb 276.62 1.500
27 Al 72 3 2.301 ppb 29.64 3.000
55 Mn 72 3 0.119 ppb 33.61 1.500
59 Co 72 3 0.041 ppb 35.26 0.150
66 Zn 72 3 0.177 ppb 42.93 6.000
98 Mo 115 3 0.049 ppb 25.85 1.500
107 Ag 115 3 0.012 ppb 43.56 0.150
111 Cd 115 3 0.043 ppb 34.42 0.300
118 Sn 115 3 0.078 ppb 18.14 0.300
121 Sb 115 3 0.128 ppb 22.41 1.200
125 Te 115 3 0.058 ppb 51.17 3.000
133 Cs 115 3 0.048 ppb 33.63 0.600
137 Ba 115 3 0.228 ppb 34.72 0.300
205 Tl 209 3 0.060 ppb 29.17 0.300
208 Pb 209 3 0.109 ppb 31.55 0.300
232 Th 209 3 0.093 ppb 10.33 3.000

238 U 209 3 0.038 ppb 36.41 0.300

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4489154 1.19 4492701 99.9 60 - 120
45 Sc 3 18987138 0.86 19038030 99.7 60 - 120
72 Ge 3 4198524 0.71 4215163 99.6 60 - 120
74 Ge 3 5797025 0.71 5782803 100.2 60 - 120
115 In 3 15066028 1.88 15293276 98.5 60 - 120
159 Tb 3 19376840 1.16 19484246 99.4 60 - 120
209 Bi 3 21106444 1.40 21710272 97.2 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\023SMPL.D\023SMPL.D#

9/20/2016 8:09 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\023SMPL.D\023SMPL.D#
Date Acquired: Sep 20 2016  08:08 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-04MSD ISTD: Pass
Misc Info:
Vial Number: 4309
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 25,360.000 50.720 ppb 1.35 200.00
11 B 6 3 15,215.000 30.430 ppb 2.72 20.00 OCAL
27 Al 72 3 ########### 13290.000 ppb 0.44 1000.00 OCAL
55 Mn 72 3 356,100.000 712.200 ppb 0.80 200.00 OCAL
59 Co 72 3 33,895.000 67.790 ppb 0.72 200.00
66 Zn 72 3 81,250.000 162.500 ppb 0.41 1000.00
98 Mo 115 3 26,230.000 52.460 ppb 0.96 200.00
107 Ag 115 3 4,868.000 9.736 ppb 1.61 50.00
111 Cd 115 3 24,820.000 49.640 ppb 1.06 200.00
118 Sn 115 3 29,885.000 59.770 ppb 0.83 200.00
121 Sb 115 3 2,122.000 4.244 ppb 1.09 25.00
125 Te 115 3 11,910.000 23.820 ppb 2.49 200.00
133 Cs 115 3 12,865.000 25.730 ppb 2.00 200.00
137 Ba 115 3 512,500.000 1025.000 ppb 1.86 200.00 OCAL
205 Tl 209 3 26,480.000 52.960 ppb 0.29 200.00
208 Pb 209 3 34,695.000 69.390 ppb 0.45 500.00
232 Th 209 3 2,485.500 4.971 ppb 0.43 200.00
238 U 209 3 13,680.000 27.360 ppb 0.28 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4431845 0.93 4492701 98.6 59.5 - 120.4
45 Sc 3 19164818 0.58 19038030 100.7 59.5 - 120.4
72 Ge 3 4188631 0.22 4215163 99.4 59.5 - 120.4
74 Ge 3 5606582 0.19 5782803 97.0 59.5 - 120.4
115 In 3 14470446 0.97 15293276 94.6 59.5 - 120.4
159 Tb 3 19313256 0.42 19484246 99.1 59.5 - 120.4
209 Bi 3 20146704 0.35 21710272 92.8 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

4 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\024SMPL.D\024SMPL.D#

9/20/2016 8:11 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\024SMPL.D\024SMPL.D#
Date Acquired: Sep 20 2016  08:10 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-05 ISTD: Pass
Misc Info:
Vial Number: 4310
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 219.650 0.439 ppb 5.94 200.00
11 B 6 3 9,865.000 19.730 ppb 1.46 20.00
27 Al 72 3 ########### 12060.000 ppb 0.80 1000.00 OCAL
55 Mn 72 3 312,500.000 625.000 ppb 0.38 200.00 OCAL
59 Co 72 3 8,955.000 17.910 ppb 0.43 200.00
66 Zn 72 3 56,000.000 112.000 ppb 0.84 1000.00
98 Mo 115 3 582.500 1.165 ppb 1.75 200.00
107 Ag 115 3 37.545 0.075 ppb 7.48 50.00
111 Cd 115 3 239.900 0.480 ppb 5.94 200.00
118 Sn 115 3 3,723.500 7.447 ppb 0.64 200.00
121 Sb 115 3 100.800 0.202 ppb 2.10 25.00
125 Te 115 3 38.285 0.077 ppb 22.31 200.00
133 Cs 115 3 380.350 0.761 ppb 1.29 200.00
137 Ba 115 3 531,000.000 1062.000 ppb 0.79 200.00 OCAL
205 Tl 209 3 45.160 0.090 ppb 15.47 200.00
208 Pb 209 3 7,535.000 15.070 ppb 1.49 500.00
232 Th 209 3 1,989.000 3.978 ppb 0.54 200.00
238 U 209 3 386.400 0.773 ppb 1.91 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4412737 1.39 4492701 98.2 59.5 - 120.4
45 Sc 3 19345214 1.04 19038030 101.6 59.5 - 120.4
72 Ge 3 4204234 0.38 4215163 99.7 59.5 - 120.4
74 Ge 3 5648865 1.29 5782803 97.7 59.5 - 120.4
115 In 3 14476975 1.20 15293276 94.7 59.5 - 120.4
159 Tb 3 19091994 0.35 19484246 98.0 59.5 - 120.4
209 Bi 3 20040394 0.07 21710272 92.3 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\025SMPL.D\025SMPL.D#

9/20/2016 8:13 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\025SMPL.D\025SMPL.D#
Date Acquired: Sep 20 2016  08:12 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-06 ISTD: Pass
Misc Info:
Vial Number: 4311
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 183.700 0.367 ppb 2.55 200.00
11 B 6 3 7,020.000 14.040 ppb 1.30 20.00
27 Al 72 3 ########### 6829.000 ppb 0.29 1000.00 OCAL
55 Mn 72 3 171,800.000 343.600 ppb 0.28 200.00 OCAL
59 Co 72 3 5,435.000 10.870 ppb 0.97 200.00
66 Zn 72 3 58,950.000 117.900 ppb 0.36 1000.00
98 Mo 115 3 652.000 1.304 ppb 1.48 200.00
107 Ag 115 3 45.475 0.091 ppb 1.75 50.00
111 Cd 115 3 257.100 0.514 ppb 2.23 200.00
118 Sn 115 3 3,663.500 7.327 ppb 0.69 200.00
121 Sb 115 3 101.450 0.203 ppb 2.80 25.00
125 Te 115 3 31.875 0.064 ppb 16.91 200.00
133 Cs 115 3 329.600 0.659 ppb 0.76 200.00
137 Ba 115 3 512,500.000 1025.000 ppb 1.09 200.00 OCAL
205 Tl 209 3 32.330 0.065 ppb 3.22 200.00
208 Pb 209 3 16,315.000 32.630 ppb 0.42 500.00
232 Th 209 3 641.000 1.282 ppb 0.41 200.00
238 U 209 3 1,947.500 3.895 ppb 0.16 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4434362 0.65 4492701 98.7 59.5 - 120.4
45 Sc 3 19391260 0.69 19038030 101.9 59.5 - 120.4
72 Ge 3 4243006 0.53 4215163 100.7 59.5 - 120.4
74 Ge 3 5706053 0.29 5782803 98.7 59.5 - 120.4
115 In 3 14968526 0.42 15293276 97.9 59.5 - 120.4
159 Tb 3 19642384 1.30 19484246 100.8 59.5 - 120.4
209 Bi 3 20918834 0.44 21710272 96.4 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\026SMPL.D\026SMPL.D#

9/20/2016 8:15 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\026SMPL.D\026SMPL.D#
Date Acquired: Sep 20 2016  08:14 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-06SDL ISTD: Pass
Misc Info:
Vial Number: 4312
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 31.000 0.062 ppb 1.09 200.00
11 B 6 3 1,324.000 2.648 ppb 2.29 20.00
27 Al 72 3 678,500.000 1357.000 ppb 0.28 1000.00 OCAL
55 Mn 72 3 34,415.000 68.830 ppb 0.49 200.00
59 Co 72 3 1,021.500 2.043 ppb 0.95 200.00
66 Zn 72 3 11,555.000 23.110 ppb 0.27 1000.00
98 Mo 115 3 123.150 0.246 ppb 3.21 200.00
107 Ag 115 3 7.340 0.015 ppb 10.36 50.00
111 Cd 115 3 45.095 0.090 ppb 12.95 200.00
118 Sn 115 3 706.000 1.412 ppb 1.10 200.00
121 Sb 115 3 2.716 0.005 ppb 28.10 25.00
125 Te 115 3 -1.650 -0.003 ppb 300.03 200.00
133 Cs 115 3 60.750 0.122 ppb 1.88 200.00
137 Ba 115 3 100,950.000 201.900 ppb 1.99 200.00 OCAL
205 Tl 209 3 0.463 0.001 ppb 53.10 200.00
208 Pb 209 3 3,102.500 6.205 ppb 0.25 500.00
232 Th 209 3 115.150 0.230 ppb 0.52 200.00
238 U 209 3 372.900 0.746 ppb 0.63 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4401869 1.15 4492701 98.0 59.5 - 120.4
45 Sc 3 19277824 0.62 19038030 101.3 59.5 - 120.4
72 Ge 3 4249549 0.47 4215163 100.8 59.5 - 120.4
74 Ge 3 5849028 0.37 5782803 101.1 59.5 - 120.4
115 In 3 15152071 1.02 15293276 99.1 59.5 - 120.4
159 Tb 3 19317280 0.16 19484246 99.1 59.5 - 120.4
209 Bi 3 21093088 0.26 21710272 97.2 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\027SMPL.D\027SMPL.D#

9/20/2016 8:17 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\027SMPL.D\027SMPL.D#
Date Acquired: Sep 20 2016  08:17 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-07 ISTD: Pass
Misc Info:
Vial Number: 4401
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 182.800 0.366 ppb 5.63 200.00
11 B 6 3 7,370.000 14.740 ppb 1.45 20.00
27 Al 72 3 ########### 8227.000 ppb 0.51 1000.00 OCAL
55 Mn 72 3 222,150.000 444.300 ppb 0.48 200.00 OCAL
59 Co 72 3 6,120.000 12.240 ppb 0.77 200.00
66 Zn 72 3 66,800.000 133.600 ppb 0.92 1000.00
98 Mo 115 3 622.000 1.244 ppb 0.70 200.00
107 Ag 115 3 46.710 0.093 ppb 0.82 50.00
111 Cd 115 3 181.350 0.363 ppb 3.59 200.00
118 Sn 115 3 3,663.500 7.327 ppb 0.88 200.00
121 Sb 115 3 91.150 0.182 ppb 3.06 25.00
125 Te 115 3 32.285 0.065 ppb 30.76 200.00
133 Cs 115 3 317.350 0.635 ppb 1.31 200.00
137 Ba 115 3 467,050.000 934.100 ppb 0.24 200.00 OCAL
205 Tl 209 3 29.945 0.060 ppb 4.49 200.00
208 Pb 209 3 17,420.000 34.840 ppb 0.25 500.00
232 Th 209 3 960.500 1.921 ppb 1.30 200.00
238 U 209 3 316.800 0.634 ppb 1.46 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4536488 1.75 4492701 101.0 59.5 - 120.4
45 Sc 3 19481684 0.69 19038030 102.3 59.5 - 120.4
72 Ge 3 4245037 1.14 4215163 100.7 59.5 - 120.4
74 Ge 3 5735116 0.73 5782803 99.2 59.5 - 120.4
115 In 3 14709271 0.20 15293276 96.2 59.5 - 120.4
159 Tb 3 19233412 0.45 19484246 98.7 59.5 - 120.4
209 Bi 3 20228646 0.42 21710272 93.2 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

3 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\028SMPL.D\028SMPL.D#

9/20/2016 8:19 PM C:\ICPCHEM\1\RPTTMP\sam.qct Page 1 of 1

Sample QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\028SMPL.D\028SMPL.D#
Date Acquired: Sep 20 2016  08:19 pm
Acq. Method: ACZ_T3.M Data Results:
Operator: Analytes: Fail
Sample Name: L32770-08 ISTD: Pass
Misc Info:
Vial Number: 4402
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal. Update: Sep 20 2016  07:35 pm
Sample Type: Sample
Dilution Factor: 500.00
Autodil  Factor: Undiluted
Final Dil Factor: 500.00

QC Elements
Element IS Ref Tune Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6 3 197.050 0.394 ppb 3.18 200.00
11 B 6 3 10,375.000 20.750 ppb 0.50 20.00 OCAL
27 Al 72 3 ########### 11970.000 ppb 0.75 1000.00 OCAL
55 Mn 72 3 371,700.000 743.400 ppb 0.77 200.00 OCAL
59 Co 72 3 8,840.000 17.680 ppb 1.15 200.00
66 Zn 72 3 52,300.000 104.600 ppb 0.20 1000.00
98 Mo 115 3 497.800 0.996 ppb 2.38 200.00
107 Ag 115 3 34.705 0.069 ppb 2.14 50.00
111 Cd 115 3 188.550 0.377 ppb 4.36 200.00
118 Sn 115 3 3,674.000 7.348 ppb 0.66 200.00
121 Sb 115 3 72.700 0.145 ppb 0.82 25.00
125 Te 115 3 16.305 0.033 ppb 43.30 200.00
133 Cs 115 3 412.750 0.826 ppb 0.56 200.00
137 Ba 115 3 398,150.000 796.300 ppb 1.77 200.00 OCAL
205 Tl 209 3 32.065 0.064 ppb 5.48 200.00
208 Pb 209 3 6,010.000 12.020 ppb 0.91 500.00
232 Th 209 3 2,585.000 5.170 ppb 0.93 200.00
238 U 209 3 384.050 0.768 ppb 1.43 200.00

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4414597 0.90 4492701 98.3 59.5 - 120.4
45 Sc 3 19382014 0.96 19038030 101.8 59.5 - 120.4
72 Ge 3 4201932 0.85 4215163 99.7 59.5 - 120.4
74 Ge 3 5627232 0.36 5782803 97.3 59.5 - 120.4
115 In 3 14511635 1.89 15293276 94.9 59.5 - 120.4
159 Tb 3 19179974 0.46 19484246 98.4 59.5 - 120.4
209 Bi 3 20124262 1.20 21710272 92.7 59.5 - 120.4

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

4 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\029_CCV.D\029_CCV.D#

9/20/2016 8:21 PM C:\ICPCHEM\1\RPTTMP\CCV.qct Page 1 of 1

Continuing Calibration Verification (CCV) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\029_CCV.D\029_CCV.D#
Date Acquired: Sep 20 2016  08:21 pm

Operator: Data Results:

Sample Name: CCV Analytes: Pass

Misc Info: ISTD: Pass
Vial Number: 1105
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: CCV
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. ppb RSD(%) Expected Rec(%) QC Range(%) Flag
9 Be 6 3 99.200 0.34 100.00 99.2 89 - 110
11 B 6 3 9.922 1.18 10.00 99.2 89 - 110
27 Al 72 3 503.900 0.72 500.00 100.8 89 - 110
55 Mn 72 3 98.890 0.62 100.00 98.9 89 - 110
59 Co 72 3 97.900 0.27 100.00 97.9 89 - 110
66 Zn 72 3 490.600 0.10 500.00 98.1 89 - 110
98 Mo 115 3 98.860 1.06 100.00 98.9 89 - 110
107 Ag 115 3 24.920 0.75 25.00 99.7 89 - 110
111 Cd 115 3 97.770 1.39 100.00 97.8 89 - 110
118 Sn 115 3 99.120 0.31 100.00 99.1 89 - 110
121 Sb 115 3 11.900 0.55 12.50 95.2 89 - 110
125 Te 115 3 99.830 0.19 100.00 99.8 89 - 110
133 Cs 115 3 98.110 1.00 100.00 98.1 89 - 110
137 Ba 115 3 250.200 1.14 250.00 100.1 89 - 110
205 Tl 209 3 99.830 1.44 100.00 99.8 89 - 110
208 Pb 209 3 245.600 1.00 250.00 98.2 89 - 110
232 Th 209 3 97.310 1.30 100.00 97.3 89 - 110

238 U 209 3 99.220 0.87 100.00 99.2 89 - 110

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4501206 0.26 4492701 100.2 60 - 120
45 Sc 3 19069838 0.88 19038030 100.2 60 - 120
72 Ge 3 4201239 0.44 4215163 99.7 60 - 120
74 Ge 3 5796769 0.47 5782803 100.2 60 - 120
115 In 3 15189531 0.55 15293276 99.3 60 - 120
159 Tb 3 19437618 1.22 19484246 99.8 60 - 120
209 Bi 3 21339786 0.43 21710272 98.3 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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C:\ICPCHEM\1\DATA\wg410083.b\030_CCB.D\030_CCB.D#

9/20/2016 8:24 PM C:\ICPCHEM\1\rpttmp\CCB.qct Page 1 of 1

Continuing Calibration Blank (CCB) QC Report

Data File: C:\ICPCHEM\1\DATA\wg410083.b\030_CCB.D\030_CCB.D#
Date Acquired: Sep 20 2016  08:23 pm
Operator: Data Results:
Sample Name: CCB Analytes: Pass
Misc Info: ISTD: Pass
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\ACZ_T3.M
Calibration File: C:\ICPCHEM\1\CALIB\ACZ_T3.C
Last Cal Update: Sep 20 2016  07:35 pm
Sample Type: CCB
Total Dil Factor: 1.00

QC Elements
Element IS Ref Tune Conc. RSD(%) High Limit Flag
9 Be 6 3 0.041 ppb 35.14 0.150
11 B 6 3 -0.063 ppb 82.34 1.500
27 Al 72 3 1.974 ppb 24.86 3.000
55 Mn 72 3 0.106 ppb 24.99 1.500
59 Co 72 3 0.038 ppb 32.10 0.150
66 Zn 72 3 0.189 ppb 40.25 6.000
98 Mo 115 3 0.043 ppb 24.42 1.500
107 Ag 115 3 0.011 ppb 32.41 0.150
111 Cd 115 3 0.041 ppb 30.25 0.300
118 Sn 115 3 0.056 ppb 30.02 0.300
121 Sb 115 3 0.113 ppb 26.49 1.200
125 Te 115 3 0.062 ppb 41.29 3.000
133 Cs 115 3 0.047 ppb 28.51 0.600
137 Ba 115 3 0.200 ppb 26.81 0.300
205 Tl 209 3 0.051 ppb 28.95 0.300
208 Pb 209 3 0.102 ppb 32.64 0.300
232 Th 209 3 0.085 ppb 10.29 3.000

238 U 209 3 0.036 ppb 33.39 0.300

ISTD Elements
Element Tune CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3 4471512 0.77 4492701 99.5 60 - 120
45 Sc 3 18883706 0.65 19038030 99.2 60 - 120
72 Ge 3 4171652 0.49 4215163 99.0 60 - 120
74 Ge 3 5750944 0.93 5782803 99.4 60 - 120
115 In 3 15049101 1.02 15293276 98.4 60 - 120
159 Tb 3 19390334 0.26 19484246 99.5 60 - 120
209 Bi 3 21211680 0.48 21710272 97.7 60 - 120

Tune File# 1 C:\ICPCHEM\1\7500\
Tune File# 2 C:\ICPCHEM\1\7500\
Tune File# 3 C:\ICPCHEM\1\7500\norm.u

ISTD Ref File : C:\ICPCHEM\1\DATA\wg410083.b\003CALB.D\003CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed
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Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
4718       2.1       NA            15          Yes

Yes - Gel ice was present in the shipment container(s).
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