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A4 INTRODUCTION AND TASK ORGANIZATION 

A4.1 Introduction 

This document presents the quality assurance project plan (QAPP) for the plant tissue 

study (hereafter, the “study”) of the Upper Columbia River (UCR; hereafter, the Site1). 

This study represents one of the tasks being completed as part of the remedial 

investigation and feasibility study (RI/FS) and baseline human health risk assessment 

(HHRA) being completed for the Site under an agreement between Teck American 

Incorporated (TAI) and the U.S. Environmental Protection Agency (EPA). The objective 

of the RI/FS is to investigate the nature and extent of contamination and potential for risk 

to humans and the environment. EPA is conducting the HHRA. TAI is conducting the 

RI/FS and the current plant study with EPA oversight. 

This QAPP describes the organization, data quality objectives (DQOs), study design, 

analytical procedures, and quality assurance and quality control (QA/QC) procedures 

upon which the study will be based. The field sampling plan (FSP) describes field 

procedures and protocols that will be followed and is presented in Appendix A. 

The primary objective of this study is to characterize the concentrations of metals in the 

tissues of wild upland plants sampled from tribal allotments in the study area. Data 

collection efforts will focus on obtaining information that will inform the exposure 

assessments for humans who consume or otherwise utilize plants from the study area. 

Chemistry data for plant parts of interest will be used in the HHRA to evaluate the 

potential for metal uptake into plants and subsequent exposure of people who harvest 

and consume or otherwise utilize plants.  

The development of the requirements and design rationale for data collection activities 

presented in this QAPP was guided by meetings and telephone calls with the EPA’s team 

on June 22, September 28, and November 9, 2017, and by the following additional 

documents or communications: 

• A letter dated December 8, 2016 from Laura C. Buelow, EPA, to Kris McCaig, 

TAI, directing TAI to fund a UCR plant study and attached “Data Quality 

                                                 
1 The Site as defined within the June 2, 2006 Settlement Agreement is the areal extent of hazardous 

substances contamination within the United States in or adjacent to the Upper Columbia River, including 

the Franklin D. Roosevelt Lake, from the U.S.-Canada border to the Grand Coulee Dam, and those areas in 

proximity to the contamination that are suitable and necessary for implementation of response actions. 
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Objectives for the Sampling of Terrestrial Plants and Laboratory Analysis of 

Tissues for Metals” for DQO steps 1 through 5 (USEPA 2016). 

• A letter dated February 17, 2017 from Kris McCaig, TAI, to Laura C. Buelow, 

EPA, notifying EPA of TAI’s dispute of the December 8, 2016 letter directive for 

TAI to fund a UCR plant study and documenting TAI’s technical concerns 

regarding EPA’s “Data Quality Objectives for the Sampling of Terrestrial Plants 

and Laboratory Analysis of Tissues for Metals” (TAI 2017). 

• A letter dated June 14, 2017 from Laura C. Buelow, EPA, to Kris McCaig, TAI, 

documenting TAI’s agreement to conduct limited plant tissue sampling focused 

on collection of plant tissue from the three tribal allotments sampled in the 2014 

Residential Soil Study that had concentrations of lead in soil above the 700 mg/kg 

in addition to a reference area (USEPA 2017a). 

• An undated letter and table transmitted via email on September 5, 2017 from 

Laura C. Buelow, EPA, to Kris McCaig, TAI, documenting EPA’s responses to 

the technical concerns raised in TAI’s dispute letter regarding EPA’s directive to 

TAI to fund plant sampling (USEPA 2017b). 

• Memoranda pertaining to prior plant reconnaissance efforts and cultural plant 

sampling recommendations prepared for the Confederated Tribes of the Colville 

Reservation (CCT) by Lodestone Environmental Consulting (Lodestone 2016a,b 

and 2017a,b).  

• The UCR RI/FS Tribal Consumption and Resource Use Survey (Westat 2012). 

• UCR Final Field Reconnaissance Plan for the Upper Columbia River Site Plant 

Tissue Study (Ramboll Environ 2017a). 

• Draft Field Reconnaissance Summary Report for the Upper Columbia River Plant 

Tissue Study (AECOM 2017). 

• Personal communication between D. Johnson, Ramboll Environ, and M. 

Stifelman, EPA, during a November 28, 2017 conference call approving removal 

of essential elements (calcium, magnesium, potassium, and sodium) in addition 

to mercury from the target analyte list (TAL2) (Johnson 2017). 

• Personal communication between D. Mills, TAI, and M. Tonel, EPA, via an April 

3, 2018 email documenting the addition of total mercury analysis for selected 

                                                 
2 The original TAL for the study was provided in Table 5 of USEPA (2016). 
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plant targets (kinnikinnick leaves, wild rose leaves and stems, wild mint, 

willows, and tules only) and co-located soil/sediment samples when sufficient 

plant material is available to support analysis of both target analyte list (TAL) 

metals (except calcium, magnesium, potassium, and sodium) and mercury3 

(Mills 2018). 

• Various literature and online sources as cited in this QAPP.  

A4.2 Task Organization  

This section presents the organizational structure for activities associated with the study, 

including task management and oversight, fieldwork, sample analysis, and data 

management. Contact information for team task members is provided in Table A4-1. 

A4.2.1 EPA Organization and Responsibilities 

EPA will oversee TAI activities associated with the study and will coordinate the 

comments and review of documents by the following parties: U.S. Department of the 

Interior, Washington State Department of Ecology (Ecology), and local tribes (i.e., the CCT 

and the Spokane Tribe of Indians). In addition, EPA, under Section 106 of the National 

Historic Preservation Act, has the primary responsibility for consulting with interested 

parties. EPA’s project manager, Monica Tonel, will be responsible for ensuring that the 

work performed is consistent with all applicable EPA guidance. The EPA Region 10 

quality assurance (QA) manager is Donald Brown. The responsibilities of the QA manager 

or QA designee will include review and approval of the QAPP and any subsequent 

addenda, as well as laboratory oversight as requested or necessary (i.e., data validation or 

laboratory observation). 

A4.2.2 TAI Organization and Responsibilities 

Kris McCaig will serve as TAI’s project coordinator and will have the primary 

responsibility for ensuring that TAI meets all the requirements and associated 

deliverables specified within the June 2, 2006 Settlement Agreement (Agreement) (USEPA 

2006a). Denise Mills will serve as TAI’s assistant project coordinator working closely with 

Ms. McCaig to ensure the above. 

                                                 
3 Where the quantity of plant material is limited, allocation of sample mass collected will be prioritized for 

analysis of TAL metals (except calcium, magnesium, potassium, and sodium). 
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A4.2.3 Key Task Personnel 

TAI technical team members for the study and their respective responsibilities are 

identified below. 

Principal Investigator—Dina Johnson (Ramboll) will serve as principal investigator and 

will oversee and approve all project activities, review QA reports, approve final project 

QA needs, and authorize necessary actions and adjustments needed to accomplish 

program QA objectives.  

Senior Technical Advisor—Dr. Rosalind Schoof (Ramboll) will serve as senior technical 

advisor for the study. Dr. Schoof is responsible for providing technical oversight in the 

design, implementation, and data interpretation.  

Task Manager—Dr. Lis Castillo Nelis (Ramboll) will lead technical design and data 

interpretation. Dr. Nelis will also provide onsite supervision as needed and ensure that 

proper tissue collection, preservation, storage, transport, and chain-of-custody (COC) 

procedures are followed. She will inform the principal investigator when problems occur 

and will communicate and document corrective actions taken. 

Task QA Coordinator—Rock Vitale (Environmental Standards, Inc. [ESI]) is the task 

QA coordinator and is responsible for providing overall QA support for the study. 

Mr. Vitale will coordinate validation of laboratory data; communicate data quality issues 

to the analytical chemistry laboratory coordinator, and will work with the database 

administrator to address potential data limitations. Mr. Vitale will report directly to the 

analytical chemistry laboratory coordinator, and will work closely with the database 

administrator to ensure that the data are of the highest quality. 

Analytical Chemistry Laboratory Coordinator—Cristy Kessel (TAI) is the analytical 

chemistry laboratory coordinator. She is responsible for ensuring that laboratory method 

selection and/or development is satisfactorily completed prior to the analysis of samples; 

coordinating with the testing laboratory and tracking the laboratory's progress; verifying 

that the laboratory has implemented the requirements of this QAPP; addressing QA 

issues related to the laboratory’s analyses; ensuring that the laboratory’s capacities are 

sufficient to undertake the required analyses in a timely manner; and addressing 

scheduling issues related to the laboratory’s analyses. Ms. Kessel will report directly to 

TAI’s project coordinator and will work closely with the principal investigator. 

Database Administrator—Randy O’Boyle (Exponent) is the database administrator and 

will have primary responsibility for data management and database maintenance and 

development. Mr. O’Boyle is responsible for overseeing and/or conducting the following 
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activities: establishing storage formats and procedures appropriate for data collected; 

ensuring all data packages are complete and delivered in the correct format; maintaining 

the integrity and completeness of the database; and providing data summaries to data 

users for interpretation and reporting. Mr. O’Boyle will report directly to the TAI project 

coordinator and will work closely with the task QA coordinator and the laboratory. 

Field Supervisor—Jennifer Pretare (AECOM) is the field supervisor responsible for 

overseeing the planning and coordination of the sampling efforts and for all aspects of 

upland plant tissue collection activities to ensure that appropriate sampling, QA, and 

documentation procedures are used. In the event that changes in the QAPP or FSP 

(Appendix A) are needed, the field supervisor will ensure that proposed changes are 

coordinated with EPA’s project coordinators, its staff, and its authorized representatives 

in the field, and with TAI’s project coordinator according to the established lines of 

communication among the TAI technical team, TAI, and EPA. 

A4.2.4  Laboratory 

ALS Environmental (ALS) will perform the sample processing and analyses for metals 

and conventional parameters (i.e., total mass and percent moisture). The following 

responsibilities apply to project and QA managers at ALS who will be available for this 

project. 

Analytical Chemistry Laboratory Project Manager—Mark Harris (ALS) is responsible 

for the successful and timely completion of sample analyses at their laboratory, as well as 

the following: 

• Ensuring that samples are received and logged correctly, are analyzed within 

specified holding times, that the correct methods and modifications are used, 

and that data are reported within specified turnaround times 

• Reviewing analytical data to ensure that procedures were followed as required in 

this QAPP, the cited methods, and the laboratory standard operating procedures 

(SOPs) 

• Apprising the TAI analytical chemistry laboratory coordinator of the schedule 

and status of sample analyses and data package preparation 

• Notifying the TAI analytical chemistry laboratory coordinator if problems occur 

in sample receiving, analysis, or scheduling, or if control limits cannot be met 

• Taking appropriate corrective action as necessary 

• Reporting data and supporting QA information as specified in this QAPP 
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 Providing electronic data deliverables (EDDs) in a format consistent and 

compatible with the UCR electronic database. 

Analytical Chemistry Laboratory QA Manager—Carl Degner  (ALS)  is  responsible  for 

overseeing QA activities in their laboratory and ensuring the quality of the data for this 

task. Specific responsibilities include the following: 

 Overseeing and implementing the laboratory’s QA program 

 Maintaining QA records for the laboratory production unit 

 Ensuring that QA/QC procedures are implemented as required for each method 

and providing oversight of QA/QC practices and procedures 

 Reviewing and addressing or approving non‐conformity and corrective action 

reports 

 Coordinating responses to any quality control (QC) issues that affect this task 

with the analytical chemistry laboratory project manager. 

A5 PROBLEM DEFINITION AND BACKGROUND 

The  current  conceptual  site  model  for  the  UCR  HHRA  provides  a  framework  for 

considering the relationships among chemical sources, transport and uptake mechanisms 

into  plant  tissue,  and  exposure  pathways  from  plant  tissue  to  people  (Figure A5‐1). 

Members  of  the  CCT  consume  and  otherwise  utilize  (e.g.,  for  weaving)  terrestrial, 

wetland, and aquatic plants  that may be contaminated with heavy metals. Other  local 

residents and visitors to the Site may also utilize these resources. The UCR HHRA work 

plan (SRC 2009) identified metal concentrations in wild upland and riparian plants as a 

data need. To  assess  risk  to humans posed by  consuming or otherwise utilizing wild 

plants from the vicinity of the Site, information is needed on the concentration of metals 

in and on specific plants utilized by the CCT. This information will be used along with 

information about how members of the CCT prepare the target plants for use, how the 

plants are used, and  the  frequency and amount collected and consumed, mouthed, or 

otherwise  utilized.  With  the  exception  of  hazelnuts,  pine  nuts,  and  chokecherries, 

preparation of plant specimens will be limited to wiping and/or washing in the field prior 

to  freezing. Frozen hazelnuts  and pine nuts will be  shelled  in  the  laboratory prior  to 

analysis. Frozen chokecherries will be pitted in the laboratory prior to analysis. 
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Elevated metal concentrations have been measured in surface soils by various studies 

conducted in the Columbia River Valley corridor south of the U.S.-Canada border, 

including: 

• Upper Columbia River Upland Soil Sampling Study (Hart Crowser 2013) 

• Final UCR Residential Soil Study Field Sampling and Data Summary Report 

(CH2M HILL 2016)  

• Upper Columbia River, Final Soil Study Data Summary Report (Windward et al. 

2015) 

• Upper Columbia River, Final Residential Soil Study Data Summary Report 

(Ramboll Environ 2017b). 

Plants may accumulate metals from soil (e.g., Carranza-Álvarez et al. 2008; Intawongse 

and Dean 2006), and metal uptake factors derived from prior studies are sometimes used 

to predict plant tissue concentrations from soil concentrations. EPA has determined that 

the uncertainty associated with available uptake factors for lead and other metals is high, 

and site-specific data are required to more accurately estimate the exposure point 

concentrations for contaminants of interest (COIs) in and on plant tissue for the UCR 

HHRA (USEPA 2016).  

Preliminary COI screening of upland soil analytical results indicates lead and arsenic are 

key chemicals of potential concern for soil and plant ingestion pathways. It is anticipated 

that decisions based upon exposure information for the CCT may also be protective of 

other area residents and visitors who utilize these resources, because the modern 

subsistence exposure factors are likely to be greater than those for other non-tribal 

residents and visitors.  

Delineation of the upland boundaries of the Site has not been determined. Therefore, 

based on agreement between EPA and TAI (USEPA 2017a), the study area for collection 

of plant tissues will be focused on three tribal allotment decision units where incremental 

composite samples from a 2014 residential soil study yielded lead concentrations greater 

than the time-critical removal action level of 700 mg/kg and one or more reference area. 

For this study, reference areas were selected based on consideration of a range of lead 

concentrations at tribal allotments where other decision units have been sampled during 

one of the three soil studies conducted as part of the UCR RI/FS. Because plant collection 

areas include areas of high metals concentrations, decisions based on plant tissue 

concentrations obtained within the study area should be protective of exposure to similar 
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upland plants at locations with comparable characteristics that may be delineated as part 

of the Site. 

A6 DATA NEEDS 

EPA (2016) derived plant uptake factors for various plant parts from several prior studies 

and estimated a soil lead concentration that would produce a 1 µg/dL increase in blood 

lead due to ingestion of wild plants that grow in lead-contaminated soil. Based on the 

available data for lead uptake, soil adherence and ingestion rates, the initial analysis 

indicated an increase of 1 µg/dL in children who consume vegetation grown in soils with 

lead concentrations less than 100 mg/kg. SRC reports this analysis conflicts with lead 

concentrations reported for various foods in the U.S. Food and Drug Administration 

(2014) Total Diet Survey (TDS) data for 2006 through 2011. For example, the concentration 

of lead in carrots is usually below the level of detection (LOD) of 0.007 mg/kg. The LOD 

is much lower than the concentration that would be estimated in carrots using the uptake 

factor approach. Using an uptake factor of 0.002 (for low soil lead concentration) and 

assuming the carrots sampled in the TDS Market Basket surveys were grown in soil that 

contained 10 mg/kg of lead, the estimated lead concentration in the carrot would be 0.02 

mg/kg, which is much higher than the TDS LOD for lead.  

EPA (2016) reports estimates of uptake factors are highly variable and subject to 

substantial measurement error. According to EPA (2016), in a study of lead, cadmium, 

and barium in vegetables grown in urban gardens, McBride et al. (2014) describes the 

effect of soil factors such as pH, organic matter content, and soil particle adherence to 

plants on the prediction of lead uptake in food crops. McBride et al. (2014) did not find a 

strong correlation between lead concentrations in soil (mean of 292 mg/kg) and vegetables 

(mean in fruit, leafy, herb, and root vegetables of 0.018, 0.099, 0.44, and 0.20 mg/kg, 

respectively) (McBride et al. 2014). EPA (2016) identifies a key uncertainty related to 

variation in metal uptake with concentration, with some studies reporting lower uptake 

at higher soil metal concentrations.  

Taken together, these analyses suggest that lead uptake factors may yield overestimates 

of plant lead concentrations and could be misleading in indicating a potential risk where 

none exists. The same concerns may be applicable to uptake factors for arsenic. Data 

generated through sampling and analysis of plant tissue in the study area will help reduce 

the uncertainty in exposure estimates for the upland wild plant ingestion pathway.  
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A7 DATA QUALITY OBJECTIVES, CRITERIA, AND DESIGN 
RATIONALE 

EPA’s seven-step DQO process (USEPA 2006b) was used to guide the design rationale for 

the plant tissue study. Each step is described below.  

A7.1 Step 1—State the Problem 

As noted in Section A6, studies conducted to date have not provided sufficient data for 

evaluating potential risks to human receptors from the ingestion of upland wild plants 

from the study area. Accordingly, this study will characterize COI concentrations in plant 

tissue collected from tribal allotments where prior soil studies have measured a range of 

soil lead concentrations. Data collected during this study will be used to inform the 

HHRA.  

A7.1.1 Team Members and Roles 

Team members and their roles are described in Section A4.2 of this QAPP. 

A7.1.2 Schedule  

A field reconnaissance event was conducted by TAI with EPA oversight from August 14-

18, 2017 to provide information necessary to refine DQOs for this study. It is anticipated 

that the field-collection portion of work will be conducted in three phases: the first during 

mid-April to early May 2018, the second during late June 2018, and the third during late 

August 2018. These time periods are needed to enable collection of plants that mature and 

are harvested during different times of the growing season (Lodestone 2017b).  

Preliminary analytical chemistry results will be available approximately 60 days after ALS 

has received samples. Laboratory QA and data validation will be completed 

approximately 30 days after preliminary analytical results are available. Thus, validated 

data will be delivered to EPA within 90 days of completion of all field sampling activities 

as required in the Agreement (USEPA 2006a). 

A7.2 Step 2—Identify the Goal of the Study  

The primary goal of this study is to collect data to characterize the levels of lead, arsenic, 

and other metals in wild plant tissues within the study area that are consumed or mouthed 

or otherwise utilized from the Site by CCT members. The data will be used in the 

evaluation of potential risk to people. The principal study question to be addressed by 

this work is: 
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 Does exposure  to  total concentrations of TAL metals  in wild plant  tissues pose 

unacceptable risk to human consumers? 

A secondary study question to be addressed by this work is: 

 Do the chemical concentrations of TAL metals in wild plant tissues collected across 

a range of soil lead concentrations vary with concentrations of TAL metals in soil? 

A7.3 Step 3—Identify Information Inputs 

The third step of the DQO process (USEPA 2006b) requires consideration of the following: 

 Types and potential sources of information (e.g., site characteristics or properties) 

that should be measured to provide estimates or resolve decisions 

 Information to provide a basis for specifying performance or acceptance criteria 

 Information on the performance of appropriate sampling and analysis methods. 

Sources of information that may inform the study design include:  

 Parts of plants consumed or mouthed or otherwise utilized by CCT members, 

plant preparation considerations, and seasonal use and harvesting information 

(Westat 2012; Lodestone 2016a,b and 2017a,b)  

 2017 Plant Tissue Study reconnaissance results (AECOM 2017) 

 COI and other data from prior UCR RI/FS soil studies (Integral 2014; Windward 

et al. 2015; CH2M HILL 2016; Ramboll Environ 2017b) 

 Soil Amendment Technology Evaluation Study (SATES) Phase 1 soil data 

(preliminary) 

 Sample mass requirements from analytical laboratory 

Data needs identified for this study include: 

 COIs (TAL metals4 except calcium, magnesium, potassium, and sodium) in plant 

tissues and co‐located soil samples collected from sample areas (SAs) 

representing a range of soil lead concentrations  

 Moisture content and total mass in plant tissues analyzed for COIs noted above.  

                                                 
4 For selected plant tissues (kinnikinnick leaves, wild rose leaves and stems, wild mint, willows, and tules 

only) and co‐located soil samples, total mercury analyses will also be conducted if sufficient plant tissue 

mass is available to support the additional mercury analysis. Where the quantity of plant material is limited, 

allocation of sample mass collected will be prioritized for analysis of TAL metals (except calcium, 

magnesium, potassium, and sodium).   
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The following subsections describe the SAs and numbers of samples, the chemicals that 

will be analyzed, and the types of plants targeted for collection in the study. 

A7.3.1 SAs and Number of Samples 

Evaluation of potential  risks  to human consumers  requires  that  representative data be 

collected within areas appropriate for assessing potential risks to these consumers. The 

specific  uses  of  these  data will  be  determined  in  the  baseline HHRA. CCT members 

utilizing wild plant resources from the north half of the Site5 have been identified as the 

primary consumers of  interest  in this study. For CCT consumers, potential risk will be 

evaluated for areas where potential uptake of COIs from soil by wild plants is likely to 

result  in  the highest  concentrations of COIs  in plant  tissues. Human  foraging  for and 

consumption  of  wild  plants  at  other  locations  within  the  Site  that  are  outside  the 

boundaries of the targeted SAs may also occur. 

Consequently, in June 2017, EPA directed TAI to conduct a study that will primarily be 

focused on collection of plant tissue from the three tribal allotments sampled in the 2014 

Residential Soil Study (CH2M HILL 2016) that had bioavailability‐adjusted incremental 

composite  sample  concentrations  of  lead  in  soil  greater  than  700 mg/kg  (2014R‐258, 

2014R‐401, and 2014R‐441). EPA’s June 2017 letter further specified that plant tissues from 

a reference area should be sampled; however, reference areas  for  the Site have not yet 

been  determined.  Therefore,  based  on  further  consultation  with  EPA  during  study 

planning, EPA approved collecting plant samples from the Site on tribal allotments where 

prior RI/FS  soil  studies  have  been  collected  and  represent  a  range  of  lower  soil  lead 

concentrations as an alternative to the specified reference area. In addition, because the 

CCT has identified willows as a plant of cultural significance, and the species identified 

were  not  present  on  the  three  high  lead  tribal  allotments  or  other  lower  lead  tribal 

allotments  surveyed during  the August 2017  field  reconnaissance phase of  this  study, 

potential SAs also include two areas of the Site that are located along the UCR and where 

sediment sampling was conducted as part of the RI/FS. While these additional SAs are not 

located on tribal allotments, willows grow in these additional areas and each potential SA 

is publicly accessible. 

  

                                                 
5 EPA (2017b) defines the “north half” as “the area located between the U.S. Canada border and the (present 

day) northern boundary of the CCT Reservation, which previously extended up to the international border 

and includes area of highest soil contamination located 40‐60 miles and one to two hoursʹ drive from the 

closest point on the reservation.” 
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Plant samples will be collected from the three high lead SAs and up to 13 additional lower 

lead SAs in the Site (Map A7-1 and Table A7-1). Maps A7-2 through A7-17 provide 

detailed aerial images of these SAs, along with other relevant information used to define 

the SAs (i.e., locations of previously sampled soil or sediment decision units, test plot 

locations for the SATES, etc.). Section B1.1 of this QAPP and Table A7-1 provide more 

detailed rationale for inclusion of these SAs in this study. 

Specific sampling locations within each SA will be determined by the field crew based on 

the presence of targeted plant tissues sufficient to meet mass requirements for sample 

analysis. For each targeted plant tissue, the collection of sufficient mass from six 

individual plants will be targeted from the high lead SAs to address the principal study 

question. A co-located soil6 sample will be collected with each plant tissue sample. In 

addition, as available, collection of sufficient mass from six individual plants will also be 

targeted from one or more lower lead SAs. These samples will be used to address the 

secondary study question; however, if a particular target species is only identified at a 

lower lead SA, or the measured soil lead concentration reported by the laboratory for a 

lower lead SA is higher than the concentrations measured at the high lead SAs7, these 

samples may also be used to address the principal study question. Thus, a total of six high 

lead SA plant tissue and co-located soil samples and six lower lead SA plant tissue and 

co-located soil samples will be targeted for each plant tissue during this sampling effort 

(Table A7-2). Although collection of six samples per plant target is the goal, EPA has 

determined that three samples for each targeted tissue from the high lead SAs will be 

sufficient to support the HHRA.  

While the objective is to collect each plant tissue sample from an individual plant, a 

composite sample of adjacent individual plants may be collected if insufficient mass is 

available from an individual plant. If mass limitations at an individual plant necessitate 

collection of a composite plant tissue sample, the co-located soil sample will also be 

collected as a composite of co-located soil samples for each individual plant contributing 

to the composite plant tissue sample.  

Although the study will seek to obtain sufficient mass for six plant tissue samples of each 

tissue targeted, collection will not be limited to one tissue sample from an individual plant 

                                                 
6 Throughout the remainder of this document, references to soil may include sediment, as applicable to a 

specific SA. 

7 Based on preliminary soil data collected as part of the SATES and the 2014 and 2016 UCR residential soil 

studies, variability in metals concentrations measured at discrete soil sample locations is expected to be 

greater than variability in metals concentrations measured in incremental composite soil samples collected 

over an entire sampling area. 
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if available plant material is sufficient to collect two or more additional samples for 

analysis as a field replicate or a potential EPA laboratory split sample.  

A7.3.2 Chemical Analyses 

Analyses of plant tissue and co-located soil samples for TAL metals (except calcium, 

magnesium, potassium, and sodium) will be conducted to support the HHRA (USEPA 

2016; Johnson 2017). For selected plant tissues (kinnikinnick leaves, wild rose leaves and 

stems, wild mint, willows, and tules only) and co-located soil samples, total mercury 

analyses will also be conducted if sufficient plant tissue mass is available to support both 

types of analyses. Where the quantity of plant material is limited, allocation of sample 

mass collected will be prioritized for analysis of TAL metals (except calcium, magnesium, 

potassium, and sodium). Moisture content and total mass will also be measured for plant 

tissue samples. EPA methods for chemical analyses of tissue and soil are listed in Table 

A7-3. All results will be reported on a dry weight basis with percent moisture reported 

for all samples. Performance acceptance criteria and analyses required to evaluate data 

quality are discussed in Section A.7.6.1. 

A7.3.3 Species 

Twenty-one plant species have been targeted for sampling (Table A7-4). The target plant 

list includes those species found during the August 2017 field reconnaissance event, 

spring ephemeral species, and plant species that are important to CCT but do not have 

habitat within the areas surveyed during the August 2017 field reconnaissance event 

(AECOM 2017). All targeted plant species are not expected to be available for sampling 

during each of the three planned sampling events or at all SAs visited during any 

sampling event. Collection of each target species will be limited to one of three sampling 

events (spring, late June, or late August) with the exception of wild rose and black tree 

lichen. Wild rose will be a target species for two field events: spring to collect leaves and 

stems, and August to collect rose hips.8 Black tree lichen will be targeted for sample 

collection during each field event or until mass requirements have been met or collection 

threshold has been reached.  

                                                 
8 Therefore, a total of 22 plant tissues will be targeted for sampling.  
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A7.4 Step 4—Define the Boundaries of the Study  

This step specifies the population of interest for the study, the geographical boundaries of 

the Site (including a description of the reference areas), and any temporal considerations 

that may be required. 

A7.4.1 Target Populations for Risk Evaluation 

CCT members utilizing wild plant resources from the north half of the Site have been 

identified as the primary consumers of interest in this study. As discussed in Section A5, 

CCT members consume and otherwise utilize (e.g., for weaving) terrestrial, wetland, and 

aquatic plants that may be contaminated with heavy metals. EPA (USEPA 2017b) has 

determined that it is reasonable to assume that tribal members living in the north half of 

the Site will obtain common plants close to their residence, and that plants documented 

to have been used by survey respondents will likewise be used by their north half 

counterparts. Other local residents and visitors to the UCR area may also utilize these 

resources. 

A7.4.2 Geographic Boundaries of the Site 

The Site, as defined in Section A4.1 of this document, is the areal extent of hazardous 

substances contamination within the United States in or adjacent to the Upper Columbia 

River, including the Franklin D. Roosevelt Lake, from the U.S.-Canada border to the 

Grand Coulee Dam, and those areas in proximity to the contamination that are suitable 

and necessary for implementation of response action. Within the Site, plant tissue samples 

and co-located soil samples will be collected from a subset of tribal allotments where prior 

RI/FS sampling efforts indicate a range of soil lead concentrations (including the three 

highest bioavailability-adjusted soil lead concentrations), and where target plant tissues 

of interest (or suitable habitat) were recorded during prior field reconnaissance efforts by 

CCT and TAI. Two additional SAs identified for this study are not located on tribal 

allotments, but are publicly-accessible areas that were sampled as part of the 2014 Upland 

Soil Study (Windward et al. 2015) and 2010 Beach Sediment Study (Integral 2014). These 

additional non-tribal areas are included to address the CCT’s interest in collecting 

willows, which are not located on the tribal allotments previously sampled. The locations 

of all proposed SAs are shown on Map A7-1.  

A7.4.3 Temporal Considerations 

The appropriate time for collecting each plant species depends on the growing season for 

the target plant species and the target plant part. This information is compiled in 

Table A7-4 based on typical CCT plant collection times (Lodestone 2017b). Sample 
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collection will be conducted during three field sampling events in 2018: mid‐April to early 

May, late June, and late August.  

A7.5 Step 5—Define the Statistics and Types of Inferences 

Step 5 of the DQO process provides data analysis approaches that will be used to evaluate 

the  data  and  draw  conclusions  concerning  plant  tissue  and  co‐located  soil  chemical 

concentrations, and to evaluate the associated unacceptable risks to people who consume 

and/or  otherwise  utilize wild  plants  from  the  Site.  It  is  necessary  to  have  a  general 

understanding of  the  types of data analyses  that will be  conducted  to ensure  that  the 

required parameters are measured, and that a sufficiently large data set is developed to 

provide  the desired  level of confidence  in  the statistics. This approach will ensure  the 

generation of a data set that will be adequate for use in conducting the HHRA.  

As discussed in Section A.7.3.1, the chemicals to be analyzed in tissue samples collected 

to support  the HHRA are TAL metals, excluding calcium, magnesium, potassium, and 

sodium. EPA methods for chemical analyses of  tissue are  listed  in Table A7‐3, and  the 

analytical concentration goals (ACGs) are presented in Table A7‐5. As discussed in Section 

B5, data quality and conformance will be evaluated through third‐party data validation 

of data quality indicators and laboratory QC procedures. 

Across three high lead SAs (SA01, SA02, SA03; Map A7‐1), six plant tissue and co‐located 

soil samples are targeted for collection for each of the targeted plant tissues specific to a 

given field sampling event (Table A7‐2). EPA has determined that a minimum of three 

high  lead  SA  plant  tissue  and  co‐located  soil  samples  for  each  target  tissue will  be 

necessary to support data analysis for the HHRA. Additionally, as available, six samples 

of  each  event‐specific  targeted  plant  tissue  and  co‐located  soil  samples will  also  be 

collected across one or more of the other SAs (SA04 through SA16; Map A7‐1). EPA has 

determined  that a minimum of  three plant  tissue and co‐located soil samples  for each 

target tissue at these SAs will also be necessary to support data analysis for the HHRA.  

A plant  tissue sample will consist of sufficient sampling mass collected  from available 

plant material at an  individual plant or,  if necessary, a composite sample of sufficient 

sampling mass made up of plant material from two or more adjacent individual plants. A 

co‐located surface soil sample (0 to 3  in. below ground surface) for an  individual plant 

tissue sample will be collected from beneath the sampled plant. This depth interval was 

selected because  it  is heavily used by plant root hairs,  it  is  the most  likely  interval  for 

people to come in contact with, and it is consistent with prior soil sampling conducted on 

the tribal allotments and in the upland aerial deposition areas. If the plant tissue sample 
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is collected as a composite of multiple individual plants, the co-located surface soil sample 

will be a composite made up of subsampled surface soil collected from beneath each of 

the individual plants included in the composite tissue sample.  

The ALS laboratory methods for tissue and soil sample processing are discussed in ALS 

SOPs in Appendix B. Exposure point concentrations used in the HHRA for each non-lead 

chemical will be calculated as the 95th percentile upper confidence limit on the mean from 

the selected set of tissue and soil samples (e.g., the three to six tissue and co-located soil 

samples per target tissue in the highest lead SAs). For lead, the exposure point 

concentrations will be calculated at the arithmetic mean for the selected set of samples for 

each medium. From the three to six tissue and co-located soil samples per target tissue 

across all SAs, summary statistics (range, mean, median, etc.) for measured plant tissue 

and soil concentrations of each chemical and target plant tissue will be generated, and a 

statistical evaluation conducted, if possible, of the relationship between soil concentration 

and plant tissue concentration. In the event that fewer than three tissue samples of a target 

tissue are collected during the study, the maximum tissue concentration may be used as 

the exposure point concentration if the samples are judged to be adequately 

representative of expected exposure conditions. Alternatively, data for similar plants and 

tissues may be grouped prior to calculating exposure point concentrations.  

A7.6 Step 6—Specify Performance or Acceptance Criteria  

The goal of Step 6 is to define performance or acceptance criteria to minimize the 

possibility of either making erroneous conclusions or failing to keep uncertainty in 

estimates to within acceptable levels (USEPA 2006b). For this study, performance and 

acceptance criteria will apply to generating appropriate and acceptable data for use 

during risk assessment activities. 

A7.6.1 Sampling Completeness  

Collection success or sample size of target plant tissues cannot be reliably determined a 

priori. Target plants may be irregularly distributed across SAs representing a range of soil 

lead concentrations, or may not have the targeted tissue present in sufficient quantity 

during any one of the three sampling events. To mitigate such potential challenges, 

several SAs are included in the study based on prior CCT and TAI reconnaissance 

information regarding plant species presence and abundance as well as habitat suitability. 

Three field sampling events are also planned to capture several different periods of the 

growing season when targeted tissues are expected to be present. Reconnaissance of the 

three high lead SAs will be conducted at the beginning of each field sampling event to 
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refine the target tissue list for each event and aid in prioritization of visits to additional 

SAs for sample collection during that event. 

The addition of mercury analysis for selected plant targets (kinnikinnick leaves, wild rose 

leaves and stems, wild mint, willows, and tules only) and their co-located soil samples 

requires more than two times the sample mass than is required for analysis of TAL metals 

excluding calcium, magnesium, potassium, sodium, and mercury. As described in Section 

2.2 of Appendix A, the sampling team will be supported by a two-person survey team. 

The survey team will identify potential limitations regarding the availability of sufficient 

plant material for kinnikinnick leaves, wild rose leaves and stems, wild mint, willows, 

and tules to support analysis of mercury in addition to TAL metals. If available plant 

material is not expected to be sufficient to support both types of analysis, allocation of 

available material for analysis of TAL metals will be prioritized and the decision 

documented by the field team in consultation with EPA, CCT, and TAI field 

representatives. 

The level of effort for each field sampling event is detailed in the FSP (see Section 2.2 of 

Appendix A). If the field sampling team cannot collect the targeted number of samples 

for a plant tissue target within the defined level of effort, further sampling for that target 

will not be attempted. Final determination of the study success will be evaluated against 

the DQOs. 

A7.6.2 Data Quality  

Sample collection must provide a sufficient mass of plant tissues and co-located soil 

samples for chemical analyses with the required detection limits (see Table A7-3 and Table 

A7-5). Determination of sufficiency of mass will be based on field observations of mass 

above minimum sample weights at the time of collection (see Section A7.6.1 and 

Appendix A, Table A2). Precision will be determined by repeatability of chemical 

measures in field replicate samples and EPA laboratory split samples (see below), which 

will require collection of additional sample mass. 

DQOs are developed using EPA’s DQO process (USEPA 2006b) to describe data and data 

quality needs. Data quality indicators, such as the precision, accuracy or bias, 

representativeness, completeness, and comparability (PARCC) parameters and analytical 

sensitivity, will be used to assess conformance of data with QC criteria (USEPA 2002a). 

Reporting limits and quantitation limits are included in Table A7-5. 

QC samples will include equipment rinsate blanks, which will be used to identify possible 

contamination during sample processing in the laboratory. These blanks will be collected 
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at ALS by pouring deionized or distilled water over (or through) thoroughly cleaned 

sampling equipment and into a sample jar. Blank water will be treated similarly to tissue 

or soil samples as much as possible (e.g., grinding equipment will be operated during 

equipment blank generation). A small volume of rinse water will be used to minimize 

dilution of the rinsate. One equipment rinsate blank will be collected for each type of 

sampling equipment used on each day that samples are processed. Equipment rinsate 

blanks will be analyzed for TAL metals (excluding calcium, magnesium, potassium, and 

sodium).  

Field replicate tissue and soil samples (i.e., field duplicates) will be submitted to ALS as 

independent field samples for analysis. The purpose of these samples is to evaluate the 

heterogeneity of field-collected tissue and soil samples at specific locations within a SA. 

Field replicate samples will be collected in the field at a target frequency of 5 percent of 

the total plant tissue samples collected during each field event. Field replicate samples 

will be collected opportunistically as individual plants are encountered with at least twice 

the target mass of the target tissue, enough to supply both the primary and field replicate 

sample. The targeted frequency of field replicate samples is not dependent upon the type 

of plant tissue. For each field replicate tissue sample collected, a field replicate co-located 

soil sample will also be collected. Field replicate samples will not be collected as 

composites of multiple individual plants.9 Field replicate samples will be identified 

without distinction from primary field samples; thus, ALS will be “blind” to the status of 

field replicate samples received for processing.  

EPA split samples (i.e., inter-laboratory splits) will also be prepared from the samples 

submitted by TAI to the laboratory with sufficient mass for analysis of the primary and 

laboratory split sample. Twice the target sample mass will be opportunistically collected 

in the field when individual plants with sufficient mass are encountered to analyze EPA 

split samples at a frequency of 5 percent, if possible.10 The preparation of EPA split 

samples will be determined in consultation with EPA after the samples have been 

collected.  

A matrix spike/matrix spike duplicate (MS/MSD) will be performed in the laboratory to 

assess the accuracy of the analyses. The MS/MSD will be performed according to the 

laboratory protocols and will occur at a frequency of once every 20 samples. 

                                                 
9 Because of the increased mass required for analysis of mercury in addition to TAL metals, it is anticipated 

that available mass at individual plants targeted for collection of kinnikinnick leaves, wild rose leaves and 

stems, wild mint, willows, and tules may not be sufficient to support collection of field replicates. 

10 Ibid. 
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Method detection limits (MDLs) and method reporting limits (MRLs) are listed in 

Table A7-5.  

A7.7 Step 7—Develop the Plan for Collecting Data  

Detailed discussions of the various study components are presented in Section B1 of this 

QAPP. Because field sampling methods associated with this study may involve 

penetration and disturbance of soil or sediment, TAI and its technical team will work with 

potentially affected parties to assess the effects of the planned work and seek ways to 

avoid, minimize, or mitigate any adverse effects on historic properties as well as avoiding 

long-term adverse impact on plant health. A cultural resources coordination plan 

(Appendix C) has been prepared to provide relevant background information about Site-

related cultural resources, define measures for protecting resources, and establish 

procedures for consulting with the appropriate state, federal, and tribal parties with 

interests in the cultural resources of the Site. 

A8 SPECIAL TRAINING AND CERTIFICATION REQUIREMENTS  

TAI has assembled a technical team with the requisite experience and technical skills to 

successfully complete the study. Minimum training and certification requirements for 

laboratory personnel are provided in the laboratory QA manual (Appendix B). 

Sampling personnel will be familiar with the Site cultural resources coordination plan 

(Appendix C). Sampling personnel will report any materials that might be considered a 

cultural resource to cultural resource observers participating in the field 

sampling program. 

A9 DOCUMENTATION AND RECORDS  

This section identifies onsite and laboratory records to be maintained for this project, 

information to be included in project reports, data reporting format for data report 

packages, and document control procedures to be used. Critical records required for this 

study are identified below with descriptive or supporting information as appropriate. 

Records will include documents and electronic deliverables related to field sampling 

(field logbook, field forms, COC forms, etc.), as well as chemistry laboratory 

documentation (laboratory records, data packages, project reports, electronic 

deliverables, etc.), data validation, and data reports. Data reports will be made available 

through integration into the project database web tool. Briefly, this will be an electronic 

data management system that is accessible via an external website. The QAPP, FSP 

(Appendix A), site health and safety plan (SHSP) (TCAI 2007), and the general SHSP 



Upper Columbia River FINAL 

Quality Assurance Project Plan—Plant Tissue Study April 2018 
 

 A-20  

addendum (Attachment A1 to Appendix A) will be provided to each person listed in 

Section A3 (distribution list). Any revisions or amendments to any of the documents that 

comprise the FSP will also be provided to these individuals. 

A9.1 Field Documentation  

The TAI technical team field supervisor will ensure that the field team receives the final 

approved version of the QAPP prior to the initiation of field activities. Minimum field 

records that will be maintained include the following: 

• Field logbooks 

• Photograph documentation 

• Field forms 

• Sample tracking/COC forms. 

Additional content, information, and use of the above-listed documents are further 

described in the FSP (Appendix A). 

A9.2 Chemistry Laboratory 

Analyses for metals and conventional parameters will be conducted by ALS. Full 

laboratory data reports will be provided in electronic format to the task QA coordinator, 

who will oversee data verification and validation, as well as archiving the final data and 

data quality reports in the project file. EDDs will be prepared in spreadsheet format and 

will be compatible with the project database.  

ALS will provide a data package for each sample delivery group or analysis batch that is 

comparable in content to a full Contract Laboratory Program (CLP) package. 

Documentation requirements are detailed in the analytical laboratory QA manual 

(Appendix B) and will, at a minimum, include the following: 

• A cover letter discussing analytical procedures and any difficulties that were 

encountered 

• A case narrative referencing or describing the procedures used and discussing any 

analytical problems and deviations from SOPs and this QAPP 

• Sample receipt and analysis dates 

• COC and cooler receipt forms 

• Copies of sample processing documentation, including supporting 

documentation for sample extraction and digestion and analysis of percent 

moisture 
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• Final analyte concentrations, detection limits, and reporting limits 

• Laboratory data qualifier codes appended to analyte concentrations, as 

appropriate, and a summary of code definitions 

• Sample preparation, digestion, extraction, dilution, and cleanup logs 

• Instrument run logs 

• Initial and continuing calibration data, including instrument printouts and 

quantification summaries, for all analytes 

• Results for method and calibration blanks 

• Results and control limits for all applicable method QC checks, including 

laboratory control samples (LCSs; including blank spikes and standard reference 

materials [SRMs]), MS/MSDs, serial dilutions, interference checks, internal 

standards, recovery standards, surrogates, and any other QC procedures required 

by applicable method protocols and laboratory SOPs 

• Original data quantification reports, printouts of mass spectra, and manual 

integration identification and reason codes for all analyses and samples, as 

applicable 

• All laboratory worksheets and standards preparation logs 

• A page of example calculations for each analytical method included in the data 

package 

• A documented data deliverable for each analytical method performed and 

reported. 

The analytical chemistry laboratory coordinator will oversee data verification and 

validation, and the data validator will be automatically notified via the web tool database 

(http://teck-ucr.exponent.com) that the data set is available and ready for review. Further 

details of data handling are in Section D. 

A9.3 Data Quality Documentation 

Data verification (i.e., confirming the accuracy and completeness of field and laboratory 

data) will be performed by the TAI technical team for data generated in the field, and by 

the laboratory for the analytical data that they generate. Data validation and data quality 

assessment for this task will be completed and results provided to the task QA 

coordinator.  

Accuracy of the laboratory EDDs will be verified by, or under the direction of, the 

database administrator. All changes to data stored in the database will be recorded in the 

http://teck-ucr.exponent.com/
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database change log. Any data tables prepared from the database for data users will 

include all qualifiers that were applied by the laboratory and during data validation.  

Data validation reports will be prepared and provided to the analytical chemistry 

laboratory QA manager. Any limitation to the usability of the data will be discussed in 

this report. Completed data validation checklists will also be provided to the task QA 

coordinator by the data validator. 
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SECTION B: DATA GENERATION AND ACQUISITION 

B1 SAMPLING PROCESS DESIGN AND RATIONALE  

This section presents the detailed design and rationale for the plant tissue study that will 

result in a data set that supports assessing potential risk to human receptors.  

B1.1 Target Sampling Areas and Rationale  

SAs within the Site (Map A7-1) were selected based on the following considerations:  

1) Parts of plants consumed or mouthed or otherwise utilized by CCT members, 

plant preparation considerations, seasonal use and harvesting information 

(Westat 2012; Lodestone 2016a,b and 2017a,b)  

2) 2017 Plant Tissue Study reconnaissance results (AECOM 2017) 

3) COI and other data from prior UCR RI/FS soil studies (Integral 2014; Windward 

et al. 2015; CH2M HILL 2016; Ramboll Environ 2017b). 

Plant samples will be collected from the three high lead SAs and up to 13 additional lower 

lead SAs in the Site (Maps A7-2 through A7-17). Average soil lead and soil arsenic 

concentrations reported for prior UCR RI/FS soil and sediment sampling studies at 

locations that overlap these SAs are summarized in Table A7-1. The rationale for selecting 

each of the SAs is also provided in Table A7-1 and summarized below: 

• SA01 (Map A7-2).  SA01 is one of the three high lead SAs. Sarvisberry, 

kinnikinnick, black tree lichen, ponderosa pine, chokecherry, wild rose, camas, 

and wild strawberry were recorded during the August 2017 field reconnaissance, 

as well as habitat for bitterroot, Lomatium, morel, shaggy mane, spring beauty, 

and Indian carrot. 

•  SA02 (Map A7-3).  SA02 is one of the three high lead SAs. Sarvisberry, 

kinnikinnick, ponderosa pine, chokecherry, and hazelnut were recorded during 

the August 2017 field reconnaissance, as well as habitat for morel. 

• SA03 (Map A7-4).  SA03 is one of the three high lead SAs. Sarvisberry, 

kinnikinnick, ponderosa pine, chokecherry, wild rose, hazelnut, and wild 

strawberry were recorded during the August 2017 field reconnaissance, as well as 

habitat for morel. 

• SA04 (Map A7-5).  SA04 is one of the 13 lower lead SAs. Sarvisberry, kinnikinnick, 

ponderosa pine, chokecherry, wild rose, hazelnut, dwarf huckleberry, and wild 
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strawberry were recorded during the August 2017 field reconnaissance, as well as 

habitat for bitterroot, Lomatium, morel, shaggy mane, and Indian carrot. 

• SA05 (Map A7-6).  SA05 is one of the 13 lower lead SAs. Sarvisberry, kinnikinnick, 

black tree lichen, ponderosa pine, chokecherry, and wild rose were recorded 

during the August 2017 field reconnaissance, as well as habitat for bitterroot, 

Lomatium, shaggy mane, and Indian carrot. 

• SA06 (Map A7-7).  SA06 is one of the 13 lower lead SAs. Sarvisberry, kinnikinnick, 

wild rose, and hazelnut were recorded during the August 2017 field 

reconnaissance, as well as habitat for shaggy mane. 

• SA07 (Map A7-8).  SA07 is one of the 13 lower lead SAs. Sarvisberry, black tree 

lichen, ponderosa pine, chokecherry, and wild rose were recorded during the 

August 2017 field reconnaissance, as well as habitat for bitterroot, Lomatium, 

shaggy mane, and Indian carrot. 

• SA08 (Map A7-9).  SA08 is one of the 13 lower lead SAs. Sarvisberry, black tree 

lichen, ponderosa pine, chokecherry, wild rose, and hazelnut were recorded 

during the August 2017 field reconnaissance, as well as habitat for bitterroot, 

Lomatium, shaggy mane, and Indian carrot. 

• SA09 (Map A7-10).  SA09 is one of the 13 lower lead SAs. Sarvisberry, ponderosa 

pine, chokecherry, wild rose, red willow, hazelnut, and wild strawberry were 

recorded during the August 2017 field reconnaissance, as well as habitat for 

shaggy mane, spring beauty, and Indian carrot. 

• SA10 (Map A7-11).  SA10 is one of the 13 lower lead SAs. Sarvisberry, 

kinnikinnick, ponderosa pine, puffball, and wild rose were recorded during the 

August 2017 field reconnaissance, as well as habitat for bitterroot, Lomatium, 

shaggy mane, and Indian carrot. 

• SA11 (Map A7-12).  SA11 is one of the 13 lower lead SAs. Sarvisberry, black tree 

lichen, ponderosa pine, wild rose, and hazelnut were recorded during the August 

2017 field reconnaissance, as well as habitat for bitterroot, Lomatium, shaggy 

mane, and Indian carrot. 

• SA12 (Map A7-13).  SA12 is one of the 13 lower lead SAs. Sarvisberry, black tree 

lichen, chokecherry, and hazelnut were recorded during the August 2017 field 

reconnaissance, as well as habitat for shaggy mane, spring beauty, and Indian 

carrot. 
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• SA13 (Map A7-14).  SA13 is one of the 13 lower lead SAs. Sarvisberry, 

chokecherry, and wild rose were recorded during the August 2017 field 

reconnaissance, as well as habitat for bitterroot, Lomatium, shaggy mane, and 

Indian carrot. 

• SA14 (Map A7-15).  SA14 is one of the 13 lower lead SAs. Sarvisberry, black tree 

lichen, wild rose, hazelnut, wild mint, and tule were recorded during the August 

2017 field reconnaissance, as well as habitat for bitterroot, Lomatium, shaggy 

mane, and Indian carrot. 

• SA15 (Map A7-16).  The location represented by SA15 was not visited during the 

August 2017 field reconnaissance. This SA was added based on the possible 

presence of willows in a previously sampled area with moderately high 

concentrations of lead in relict floodplain soil. 

• SA16 (Map A7-17).  The location represented by SA16 was not visited during the 

August 2017 field reconnaissance. This SA was added based on the possible 

presence of willows in a previously sampled area with low concentrations of lead 

in beach sediment. 

Collection of each target species will be limited to one of three sampling events (spring 

2018, late June 2018, or late August 2018) with the exception of wild rose and black tree 

lichen. Wild rose will be a target species for two field events: spring to collect leaves and 

stems, and August to collect rose hips. Black tree lichen will be targeted for sample 

collection during each field event or until mass requirements have been met or collection 

threshold has been reached. Field collection teams will collect plant tissues by hand. The 

precise location of sampled plants will be recorded via a hand-held global positioning 

system unit. 

For each targeted plant tissue, the collection of sufficient mass from six individual plants 

will be targeted from the high lead SAs to address the principal study question. A 

co-located soil sample will be collected with each plant tissue sample. In addition, as 

available, collection of sufficient mass from six individual plants will also be targeted from 

one or more lower lead SAs. These samples will be used to address the secondary study 

question; however, if a particular target species is only identified at a lower lead sampling 

area, or the measured soil lead concentration reported by the laboratory for a lower lead 

sampling area is higher than the concentrations measured at the high lead sampling areas, 

these samples may also be used to address the principal study question. Thus, a total of 

six high lead sampling area plant tissue and soil samples and six lower lead sampling area 

plant tissue and soil samples will be targeted for each plant tissue during this sampling 
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effort (Table A7-2). Specific sampling locations within each sampling area will be 

determined by the field crew based on the presence of targeted plant tissues sufficient to 

meet mass requirements for sample analysis (Table A7-3). 

Ideally, each plant tissue sample will come from one individual plant with a co-located 

soil sample taken from directly below the plant. When possible, individual samples will 

be taken from physically distant individuals of the same species. Physically distant plants 

are less likely to be closely genetically related, are less likely to share nutrients through 

connected root tissues, and are more likely to uptake nutrients from soil with different 

conditions (pH, organic matter, etc.) and COI concentrations. If all individuals of a target 

species occur within a patch, individuals as far from one another as possible will be 

selected for sampling.   

Some plant species may not have enough of the targeted plant material to obtain the mass 

required for a single sample from one individual plant. In that case, plant material may 

be collected from multiple adjacent individuals located in proximity and combined into a 

single composite plant tissue sample. Individual plants located in proximity are more 

likely to be genetically related, more likely to be sharing nutrients through connected root 

networks, and more likely to uptake nutrients from soil with similar COI concentrations 

and soil conditions (pH, organic matter, etc.).  

A co-located surface soil sample (0 to 3 in. below ground surface) will be collected with 

each plant tissue sample. The soil sample location will be collected within the expected 

root zone of each individual plant sampled. If more than one plant species targeted for 

sampling are growing together at the same location, a single co-located soil sample may 

be collected and associated with each of the plant tissue samples collected at that location. 

If mass limitations at an individual plant necessitate collection of a composite plant tissue 

sample from more than one plant, the co-located soil sample will also be collected as a 

composite of co-located soil samples for each individual plant that is part of the composite 

plant tissue sample.  

B2 SAMPLING METHODS  

Field sampling methods for collection of plant tissue and soil are described in the FSP 

(Appendix A). The FSP includes the following topics: 

• Sampling location positioning (Section 2.2.2) 

• Field equipment and supplies (Section 2.2.3) 

• Sample collection methods (Section 2.2.4)  
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• Sampling contingencies (Section 2.2.5) 

• Location and sample event identification (ID) (Section 2.2.9) 

• Sample IDs for individual and composite samples (Section 2.2.10) 

• Equipment decontamination procedures (Section 2.2.11) 

• Sample handling (Section 2.3) 

• Cultural resources (Section 2.4) 

• Sample packaging and transport (Section 2.5) 

• Study-derived waste (Section 2.6) 

• Field documentation and procedures (field logbooks, photograph 

documentation, COC forms) (Sections 3.1 and 3.2). 

SOPs for each sampling method are provided in Attachment A2 of the FSP (Appendix A). 

In the event that unanticipated or changed circumstances occur in the field, the field 

supervisor, in consultation with EPA or its representatives in the field, will institute the 

necessary corrective actions, complete a corrective action record, and ensure that the 

appropriate procedures are followed. If corrective actions require a departure from the 

FSP, these changes will be documented on a field change request form (refer to 

Attachment A3 of Appendix A for examples of these and other forms) and submitted to 

the TAI and EPA project coordinators for review and approval. In any other circumstances 

where sampling conditions are unexpected, the appropriate sampling actions consistent 

with this task’s objectives will be conducted. This change will be noted by the field 

supervisor in the field logbook, and a change request form will be completed for the 

project files and submitted to EPA. Any problems that cannot be easily resolved or that 

affect the final quality of the work product will be brought to the attention of the principal 

investigator, TAI project coordinator, and EPA (including EPA's representatives in the 

field). EPA will be notified of any problems that may affect the final outcome of this task. 

Additional information regarding corrective actions and related documentation is 

provided in Section C1. 

B3 SAMPLE HANDLING AND CUSTODY 

Principal documents used to identify samples and to document possession will be field 

logbooks, field forms, and COC records. Custody will be documented for all samples at 

all stages of the collection or transfer process. COC procedures for sample handling prior 

to delivery to the laboratory are outlined in the FSP (Appendix A). 
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Soil and plant tissue samples will be transported from the field to the analytical chemistry 

laboratory via priority overnight delivery service or courier service. Requirements for 

storage temperature and holding times are summarized in Table A7-3 and detailed in the 

FSP (Appendix A). For soil samples submitted for analysis of TAL metals except mercury, 

the EPA Regional Quality Assurance Manager has approved storage in the field and 

transport of the soil samples without refrigeration or use of ice (Tonel 2017). Soil samples 

submitted for analysis of mercury in addition to TAL metals will be stored in the field and 

transported to the laboratory on ice or with refrigeration. Upon receipt of samples at the 

laboratory, the physical integrity of containers and custody seals will be checked, and 

samples will be inventoried by comparing sample labels to those on the COC forms. The 

laboratory will include the COC and shipping container receipt forms in the data package. 

Any breaks in the COC or non‐conformances will be noted and reported in writing to the 

analytical chemistry laboratory coordinator within 24 hours of receipt of samples. A 

laboratory‐specific QA manual is provided in Appendix B. The analytical chemistry 

laboratory project manager will ensure that a sample‐tracking record is maintained that 

follows each sample through all stages of sample processing at the laboratory. Samples will 

be stored in accordance with protocols listed in Table A7-3 (soil samples will be stored at 

room temperature or on ice/with refrigeration, depending on specific chemical analyses 

ordered, and plant tissue samples will be stored frozen to approximately -20°C). The 

laboratory will maintain COC records and documentation of proper storage conditions for 

the entire time that the samples are in their possession. The laboratory will not dispose of 

samples from this task until receiving written authorization to do so by EPA. After 

authorization is obtained, the laboratory will dispose of samples, as appropriate, based on 

matrix, analytical results, and information received from the client.  

B4 SAMPLE PROCESSING AND ANALYTICAL METHODS 

In the field, plant tissue will be enclosed in resealable plastic bags, labeled, placed in a 

second resealable plastic bag, and stored in coolers with wet ice. Plants will be kept on 

wet ice for no longer than 20 hours before being frozen in a freezer or in a cooler with dry 

ice. Plant tissue samples will be shipped via priority overnight delivery service or courier 

service on dry ice to ALS, where they will be stored at -20°C until processing. At ALS, 

tissues will be processed according to ALS SOPs (Appendix B) and procedures specified 

in Table A7-3.  

Sub-aliquots of freeze-dried tissues will be prepared by ALS. The benefits of using freeze-

dried material are that tissue loss will be minimized during sample processing and 
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homogenization will be more thorough resulting in freeze-dried sub-aliquots that are 

more representative of the bulk sample compared to wet tissue sub-aliquots. Table A7-3 

summarizes the preparation and analytical methods for each analyte.  

In the field, soil samples will be sealed into wide-mouthed jars and stored in a secure area 

until being shipped via priority overnight delivery service or courier service to ALS, 

where they will be stored at room temperature or in refrigeration prior to processing by 

ALS according to the specific chemical analyses ordered for each soil sample, ALS SOPs 

(Appendix B), and procedures specified in Table A7-3. Soil samples will be dried, sieved, 

and subsampled in the laboratory. Physical disaggregation of soil samples will be 

conducted by breaking aggregates apart by hand but not through pounding with a mortar 

and pestle. This process is also expected to break down the dried vegetation such that the 

attached soil particles will be knocked loose. Grinding will not be conducted without prior 

approval from EPA. Samples will be air dried and passed through a No. 10 sieve (2.0 mm) 

in the laboratory to remove large debris (e.g., sticks, stones) present in the sample. The 

resulting material will be weighed and sieved through a No. 100 sieve to isolate the target 

particle size of <150 μm. This particle size fraction is intended to represent the fraction 

expected to adhere to skin via dermal contact (Ruby and Lowney 2012). No additional 

subsampling will be done once the laboratory subsample (2 g of <150 μm soil) is placed 

in the jar. If laboratory replicate samples or split samples are required from a particular 

sample, additional jars will be required and 2 g of soil will be placed in each jar. 

B5 QUALITY CONTROL 

This section describes the laboratory QC procedures and the data quality indicators that 

will be used to assess the conformance of data with QC criteria. 

B5.1 Analytical Laboratory Quality Control  

Extensive and detailed requirements for laboratory QC procedures are provided in the 

EPA methods that will be used for this study (see Table A7-3). Every method protocol 

includes descriptions of QC procedures, and many incorporate additional QC 

requirements by reference to separate QC sections. QC requirements include control 

limits and requirements for corrective action in many cases. QC procedures will be 

completed by the laboratory, as required in each protocol and their internal SOPs, and as 

indicated in this QAPP. 

The frequency of the preparation and analysis of LCSs (i.e., blank spikes or SRMs), MS 

samples, and method blanks will be 1 for every 20 samples or 1 per extraction or analysis 
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batch, whichever is more frequent. Names and control limits of applicable SRMs are 

included in Table B5-1. Calibration procedures will be completed at the frequency 

specified in each method description. Equipment rinsate blanks will be created by pouring 

water over clean sample processing implements (e.g., cutting boards, knives, blenders, 

and bowls) and into a sample bottle. Blank water will be treated similarly to tissue samples 

as much as possible (e.g., grinding equipment will be operated during equipment blank 

generation). ALS will document the volume of rinsate water used to rinse the equipment, 

as well as the volume of rinsate water collected and used for analysis.  

As required for EPA SW-846 methods (USEPA 2008), performance-based control limits 

have been established by the laboratory. These and all other control limits specified in the 

method descriptions will be used by the laboratory to establish the acceptability of the 

data or the need for reanalysis of the samples. Laboratory control limits for recoveries of 

QC samples applicable to each method (e.g., LCSs, MS/MSDs, field split samples, serial 

dilutions, interference checks, internal standards, recovery standards, surrogates, and any 

other QC required by applicable method protocols and laboratory SOPs), acceptable 

concentration ranges (e.g., SRMs), and for relative percent differences (RPDs) of 

MS/MSDs, are provided in the analytical chemistry laboratory’s QA manual (Appendix 

B).  

B5.2 Data Quality Indicators 

The overall quality objective for this task is to develop and implement procedures that 

will ensure the collection of representative data of known and acceptable quality. 

QA procedures and measurements that will be used for this task are based on EPA 

guidance. Data quality indicators such as the PARCC parameters and analytical 

sensitivity will be used to assess the conformance of data with QC criteria (USEPA 2002b). 

Measurement quality objectives (MQOs) for the quantitative PARCC parameters are 

provided in Table B5-2. Data quality indicators and QC objectives are described in this 

section. 

Precision reflects the reproducibility between individual measurements of the same 

property. Precision will be evaluated using the results of laboratory replicates. Precision 

is expressed in terms of the RPD for two measurements. The following equation is used to 

calculate the RPD between measurements: 

100
2)( 21

21







CC

CC
RPD  

Where: RPD = relative percent difference 
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C1 = first measurement 

C2 = second measurement 

For three or more measurements, the relative standard deviation (RSD) is used to evaluate 

precision. The RSD is calculated as the ratio of the standard deviation of three or more 

measurements to the average of the measurements, expressed as a percentage.  

Accuracy or bias represent the degree to which a measured concentration conforms to a 

reference value. Results for matrix spikes, LCSs, field blanks, and method blanks will be 

reviewed to evaluate accuracy or bias of the data. The following calculation is used to 

determine percent recovery for a matrix spike sample: 

100% 



C

UM
R  

Where: %R = percent recovery 

M = measured concentration in spiked sample 

U = measured concentration in unspiked sample 

C = concentration of added spike  

Percent recovery for an LCS is calculated as follows: 

100% 
C

M
R  

Where: %R = percent recovery 

M = measured concentration in reference sample 

C = established reference concentration 

When SRMs are used, laboratory results will be compared to an acceptable range of 

concentrations statistically generated from historical data. Applicable concentration 

ranges by analyte and SRM are provided in Table B5-1. 

Results for equipment rinsate and method blanks can reflect systematic bias that results 

from contamination of samples during processing or analysis. Detection of any target 

analytes at concentrations greater than the MRLs in field or method blanks will be 

evaluated as potential indicators of bias.  

QC samples and procedures are specified in each method protocol (analytical methods 

are presented in Table A7-3). All QC requirements will be completed by the analytical 

chemistry laboratory as described in the protocols, including the following (as applicable 

to each analysis): 
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• Initial calibration 

• Initial calibration verification 

• Continuing calibration 

• Calibration or instrument blanks 

• Method blanks 

• Equipment rinsate blanks 

• LCSs, including blank spikes and SRMs 

• MS/MSDs 

• Serial dilutions 

• Interference checks 

• Internal standards  

• Recovery standards 

• Surrogates. 

To alert data users of possible bias or imprecision, data qualifiers will be applied to 

reported analyte concentrations when associated QC samples or procedures do not meet 

laboratory internal control limits (Appendix B).  

ACGs provide the target concentration required for the chemical analysis. Methods 

selected for this study are expected to provide sufficient sensitivity to yield ACGs for most 

chemicals that are below the lowest reference value for this study (Table A7-5). For six 

chemicals, targeted plant tissue ACGs exceed the human health risk-based concentration 

for plant ingestion. The risk-based concentrations for both media were derived using 

highly conservative exposure assumptions for a traditional tribal scenario. EPA has 

determined that the targeted ACGs are suitable for use in this study. Potential uncertainty 

related to targeted ACGs that exceed risk-based screening concentrations will be 

considered by EPA, as needed, in development of the human health risk assessment.  

ALS has determined an MDL for each analyte, as required by EPA (USEPA 2010). MDLs 

are statistically derived and reflect the concentration at which an analyte can be detected 

in a clean matrix with 99 percent confidence that a false positive result has not been 

reported. ALS established MRLs at levels above the MDLs. The MRLs are based on the 

laboratory’s experience analyzing environmental samples and reflect the typical 

sensitivity obtained by the analytical system; they represent the level of analyte above 

which concentrations are accurately quantified. MDLs and MRLs for each analyte are 

summarized in Table A7-5.  
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ALS will quantify analytes at concentrations above the MRL. Analytes detected at 

concentrations between the MDL and MRL will be flagged with a “J” qualifier to indicate 

that the value is an estimate (i.e., the analyte concentration is greater than or equal to the 

MDL and less than the MRL). Analytes that are not detected will be reported as the MDL 

and will be flagged with a “U” qualifier. MDLs and MRLs will be adjusted by ALS as 

necessary to reflect sample dilution or matrix interference. All results will be reported on 

a dry weight basis (with percent moisture reported for all samples).  

Representativeness is the degree to which data represent a characteristic of an 

environmental condition. In the field, representativeness will be addressed primarily in 

the sampling design by the selection of sampling sites and sample collection procedures. 

In the laboratory, representativeness will be ensured by the proper handling and storage 

of samples, the use of standard performance-based methods, and initiation of analyses 

within holding times. 

Comparability is the qualitative similarity of one data set to another (i.e., the extent to 

which different data sets can be combined for use). Comparability will be addressed 

through the use of field and laboratory methods that are consistent with methods and 

procedures recommended by EPA. 

Completeness is a measure of the amount of valid data obtained from the analytical 

measurement system and the complete implementation of defined field procedures. The 

target completeness objective will be 90 percent; the actual completeness may vary 

depending on the intrinsic nature of the samples. Completeness of the data will be 

assessed during QC reviews. 

Completeness is defined as follows for all measurements: 

100% 
T

V
C  

Where: %C = percent completeness 

V = number of measurements judged valid 

T = total number of measurements. 

B6 INSTRUMENT AND EQUIPMENT TESTING, INSPECTION, AND 
MAINTENANCE 

Analytical instrument testing, inspection, maintenance, setup, and calibration will be 

conducted by the analytical chemistry laboratory in accordance with requirements 

identified in the laboratory SOPs and manufacturer instructions. In addition, each of the 
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specified analytical methods provides protocols for proper instrument setup, tuning, and 

critical operating parameters. Instrument maintenance and repair will be documented in 

the laboratory’s maintenance logs or record books. 

B7 INSTRUMENT AND EQUIPMENT CALIBRATION AND FREQUENCY 

Before beginning each analysis, laboratory instruments will be properly calibrated, and 

the calibration will be verified with appropriate check standards and calibration blanks 

for each parameter. Instrument calibration procedures and schedules will conform to 

analytical protocol requirements and descriptions provided in the laboratory’s QA 

manual. 

Calibration standards will be obtained from a commercial vendor, and the laboratory will 

maintain traceability back to the National Institute of Standards and Technology. Stock 

standards will be used to establish intermediate standards and calibration standards. 

Special attention will be given to expiration dating, proper labeling, proper refrigeration, 

and prevention of contamination. Documentation relating to the receipt, mixing, and use 

of standards will be recorded in a laboratory logbook. All calibration and spiking 

standards will be checked against standards from another source, as specified in the 

analytical methods and the laboratory QA manual (Appendix B). 

B8 INSPECTION AND ACCEPTANCE OF SUPPLIES AND 
CONSUMABLES 

The quality of supplies and consumables used during sample collection and laboratory 

analysis can affect the quality of the data. All equipment that comes into contact with the 

samples and extracts must be sufficiently clean to prevent detectable contamination, and 

the analyte concentrations must be accurate in all standards used for calibration and 

QC purposes. 

The quality of laboratory water used will be documented at the analytical chemistry 

laboratory. All containers will be visually inspected prior to use, and any suspect 

containers will be discarded. 

Reagents of appropriate purity and suitably cleaned laboratory equipment will also be 

used for all stages of laboratory analyses. Details of acceptance requirements for supplies 

and consumables at the laboratory are provided in the laboratory SOPs and QA manual 

(Appendix B). All supplies will be obtained from reputable suppliers with appropriate 

documentation or certification. Supplies will be inspected to confirm that they meet use 
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requirements, and certification records will be retained by the field supervisor 

(i.e., for supplies used in the field) or the laboratory QA manager (i.e., for supplies used 

in the laboratory). 

B9 DATA MANAGEMENT 

Data for this study will be generated both in the field and at the analytical chemistry 

laboratory. The final repository for sample information will be the relational database 

housed at http://teck-ucr.exponent.com. Procedures used to transfer data from the point 

of generation to the database are described in this section. 

The data management plan (DMP) and its draft amendment (Exponent 2010) establish 

standard procedures for the management of all documents and environmental data (field 

and laboratory) generated during the RI/FS. The DMP describes data management 

procedures relating to the creation, acquisition, handling, storage, and distribution of 

task-related data. Data management systems and procedures described below are 

intended to establish and maintain an efficient organization of large volumes of complex 

environmental information for a diverse combination of data types. To accomplish this 

task, the following four management systems will be used to provide organized and 

efficient data management and retrieval:  

• Project database. Stores environmental sampling and analysis data, information 

pertaining to geographic information system (GIS) files, and citations of 

documents related to collection, analysis, or interpretation of environmental data 

stored in the database. Both current and historical data are stored in the project 

database. Access to the data is password controlled, with various levels of access 

available to users on a “need-to-know” basis, as determined by the project 

manager. 

• GIS. Stores spatial data and enables the cartographic presentation of data trends 

and patterns. 

• Hard copy files. Maintains a record and archive of documents from field studies 

and resulting reports.  

• Website (http://www.ucr-rifs.com). Makes available draft documents and other 

project information via the secure domain. Users with appropriate privileges are 

able to download documents. 

Study activities will use spatial data sets and analyses for planning, data interpretation, 

decision support, and data presentation. Links between data in the project database and 

http://teck-ucr.exponent.com/
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GIS files will be established via common identifiers for sampling locations and other 

geographic features. 

B9.1 Field Data 

Data that are generated during the study will be manually entered into the field logbook, 

field data forms, and COC forms. Data from these sources will be entered into the project 

database directly from the field logbook and field data forms. These data include sample 

collection coordinates (World Geodetic System of 1984), station identification numbers, 

sampling dates, sample identifiers and numbers, and additional station and sample 

information. All entries will be reviewed for accuracy and completeness by a second 

individual, and any errors will be corrected before the data are approved for release to 

data users.  

B9.2 Analytical Laboratory Data 

A variety of manually entered and electronic instrument data will be generated at the 

laboratory. Data will be manually entered into the following: 

• Standard logbooks 

• Storage temperature logs 

• Balance calibration logs 

• Instrument logs 

• Sample preparation and analysis worksheets 

• Maintenance logs 

• Individual laboratory notebooks. 

All manual data entry into the laboratory information management system will be proofed 

at the analytical chemistry laboratory. Data collected from each laboratory instrument, 

either manually or electronically, will be reviewed and confirmed by analysts before 

reporting. A detailed description of procedures for laboratory data management and data 

review and verification is provided in the laboratory QA manual (Appendix B). Analytical 

data packages will be comprehensive Tier 4 CLP packages that will allow for a full Stage 4 

(S4VM) data validation (reference Section D2 below for data verification and validation 

methods for this study). 
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SECTION C: ASSESSMENT AND OVERSIGHT 

This task will rely on the knowledge and expertise of the TAI technical team. The field 

team and laboratory will stay in close verbal contact with the principal investigator and 

the task QA coordinator during all phases of this task. This level of communication will 

serve to keep the management team apprised of activities and events, and will allow for 

informal but continuous task oversight. 

C1 ASSESSMENTS AND RESPONSE ACTIONS 

Assessment activities will include readiness reviews prior to sampling and prior to release 

of the final data to the data users, as well as internal review while work is in progress. A 

technical systems audit may be conducted by either EPA or TAI if problems are 

encountered during any phase of this task. 

Readiness reviews typically are conducted to ensure that all necessary preparations have 

been made for efficient and effective completion of each critical phase of work. The first 

readiness review will be conducted prior to field sampling. The field supervisor will verify 

that all field equipment is ready for transfer to the Site. The field supervisor will also verify 

that the field team and subcontractors, as required, have been scheduled and briefed 

(including review of the SHSP and the cultural resources coordination plan), and that the 

contract for the subcontractor has been signed by both parties. Any deficiencies noted 

during this readiness review will be corrected prior to initiation of sampling activities. 

The second readiness review will be completed before final data are released for use. The 

database administrator will verify that all results have been received from the laboratory, 

data validation and data quality assessment have been completed for all of the data, and 

data qualifiers have been entered into the database and verified. Any deficiencies noted 

during this review will be corrected by the database administrator, the task QA 

coordinator, or their designees. Data will not be released for final use until all data have 

been verified, validated, and approved by EPA. No written report will be prepared in 

conjunction with the readiness reviews. 

Technical review of intermediate and final work products generated for this task will be 

completed throughout the course of all sampling and laboratory activities, data 

validation, data management, and data interpretation to ensure that every phase of work 

is accurate and complete and follows the QA procedures outlined in this QAPP. Any 

problems that are encountered will be resolved between the reviewer and the person 

completing the work. Any problems that cannot be easily resolved or that affect the final 

quality of the work product will be brought to the attention of the TAI technical team 
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coordinator and TAI project coordinator. EPA will be notified of any problems that may 

affect the final outcome of this task, according to the Agreement. EPA assessment and/or 

oversight of sampling and laboratory processing or analysis will be conducted as directed 

by the EPA project manager. 

The laboratory will be required to have implemented a review system that serves as a 

formal surveillance mechanism for all laboratory activities. Each phase of work will be 

reviewed by a supervisor before it is approved for release. Details are provided in the 

laboratory QA manual (Appendix B).  

Technical system audits may be conducted if serious problems are encountered during 

sampling or analysis operations. If completed, these audits will be conducted by the task 

QA coordinator or designee, or by the laboratory, as appropriate. These audits may 

consist of onsite reviews of any phase of field or laboratory activities or data management. 

Results of any technical systems audits will be provided in the draft data summary report 

and verbally to the project manager.  

Any task team member who discovers or suspects a non-conformance is responsible for 

reporting the non-conformance to the principal investigator, the task QA coordinator, or 

the laboratory project or QA manager, as applicable. The task QA coordinator will ensure 

that no additional work dependent on the non-conforming activity is performed until a 

confirmed non-conformance is corrected. Any confirmed non-conformance issues will be 

communicated to the TAI project coordinator and to EPA. In addition, during corrective 

actions, communication among the field personnel and the laboratory relative to the 

accuracy and completeness of the COC documents will follow the procedures for 

corrective action. 

C2 REPORTS TO MANAGEMENT 

The laboratory will keep the appropriate technical team coordinators and QA managers 

apprised of their progress on a regular basis. The laboratory will provide the following 

information: 

• Inventory and status of samples held at the laboratory in spreadsheet format by 

sample delivery group 

• Summaries of out-of-control laboratory QC data that resulted in a requirement 

for corrective action and a description of the corrective actions implemented 

• Descriptions and justification for any significant changes in methodology or 

QA/QC procedures. 
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The analytical chemistry laboratory coordinator and QA manager will provide this 

information to the task QA coordinator who, in turn, will provide this information to the 

TAI technical team coordinator. 

The laboratory will be required to have implemented routine systems of reporting non-

conformance issues and their resolutions. These procedures are described in the 

laboratory QA manual (Appendix B). Laboratory non-conformance issues will also be 

described in the data summary report if the data validator determines that they affect any 

of the data quality indicators discussed in Section B5.2 of this QAPP.  

Data packages and EDDs will be prepared by the analytical chemistry laboratory upon 

completion of analyses for each sample delivery group. The case narrative will include a 

description of any problems encountered, control limit exceedances (if applicable), and a 

description and rationale for any deviations from protocol. Copies of corrective action 

reports generated at the laboratory will also be included with the data package. 

Validated data will be provided electronically to EPA. These data will also be provided 

with the data summary report containing an overview of the field event, a sampling 

location map, sample collection methods, and rationale for any deviations from the FSP 

and/or QAPP according to the Agreement. 
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SECTION D: DATA VALIDATION AND USABILITY 

Data generated in the field and at the laboratory will be verified and validated according 

to criteria and procedures described in this section. Data quality and usability will be 

evaluated and a discussion of the findings will be included in the data validation report. 

D1 DATA REVIEW, VERIFICATION, AND VALIDATION 

Field and laboratory data for this task will undergo a formal verification and validation 

process. All entries into the database will be verified. All errors found during the 

verification of field data, laboratory data, and the database will be corrected and 

documented prior to release of the final data. 

Data verification and validation will be completed according to methods described in the 

following EPA guidance documents for data validation and criteria in this QAPP. 

• Guidance for Labeling Externally Validated Laboratory Analytical Data for 

Superfund Use (EPA 540‐R‐08‐005, January 2009) (USEPA 2009) 

• National Functional Guidelines for Inorganic Superfund Data Review 

(USEPA 2017c)  

Data will be qualified as estimated, as necessary, if results for applicable method QC 

(e.g., LCSs, MS/MSDs, serial dilutions, interference checks, internal standards, recovery 

standards, surrogates, or any other QC required by applicable method protocols and 

laboratory SOPs) do not meet method-specified control limits, including performance-

based control limits. Results for other QC procedures will be qualified if they do not meet 

control limits outlined in EPA’s national functional guidelines and SOPs for data 

validation (USEPA 2009, 2017c). Data will be qualified as undetected based on 

concentrations of target analytes detected in laboratory or field blanks, according to EPA’s 

national functional guidelines and SOPs for data validation. The data summary report 

will include a list of definitions of qualifiers applied by the laboratory and the data 

validator.  

Performance-based control limits are established periodically by the laboratory as 

required for the selected methods. Current values will be provided in the laboratory 

QA manual, as applicable. 

Equipment rinsate blank concentrations will be expressed on a mass basis calculated from 

the volume of water used to rinse the laboratory equipment and the average mass of tissue 

processed by the equipment. ALS will document the volume of rinsate water collected 

and analyzed, and the average mass of tissue used in the mass basis calculation. Data 
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qualifiers will be applied for equipment rinsate blanks in the same manner as method 

blanks, as described in the national functional guidelines for data review (USEPA 2017c). 

Data will be rejected if control limits for acceptance of data are not met, as described in 

the national functional guidelines for inorganic data review (USEPA 2017c). 

D2 VERIFICATION AND VALIDATION METHODS 

Field data will be verified during preparation of samples and COC forms. Field notebook 

entries (including field taxonomy), field data forms, and COC forms will be reviewed daily 

by the field supervisor or designee. After field data are entered into the project database, 

100 percent verification of the entries will be completed to ensure the accuracy and 

completeness of the database. Any discrepancies will be resolved before the final study 

data are released for use. 

Approximately 10 percent of the chemistry data will undergo Stage 4 (S4VM) validation. 

The remaining data will undergo Stage 2B (S2BVM) validation with the understanding that 

more detailed validation will be performed on the S2BVM data if issues are identified in 

the S4VM validation. If problems or questions are encountered during validation, the 

laboratory will be contacted for resolution. An additional full validation will be completed, 

if required, to fully assess the quality of the data or to verify that laboratory errors have 

been addressed. 

Procedures for verification and validation of laboratory data and field QC samples will be 

completed as described in the national functional guidelines (USEPA 2017c) and SOPs for 

data validation and summarized in Section D1 above. Accuracy and completeness of each 

data set will be verified at the laboratory when EDDs are prepared and again as part of 

data validation. Ten percent of entries into the database from the laboratory EDDs will be 

checked against the hard-copy data packages. Data validation will be completed by ESI.  

ESI will provide definitions of qualifiers applied by the laboratory and data validator. In 

addition to verification of field and laboratory data and information, data qualifier entries 

into the database will be verified. Any discrepancies will be resolved before the final 

database is released for use.  

MRL goals for this task are provided in Table A7-5. Reporting limits for non-detects will 

be compared to the MRL goals to evaluate method sensitivity for each sample. 

Any exceedance of actual MRLs over the target MRLs will be discussed in the data 

validation report. 
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D3 RECONCILIATION WITH USER REQUIREMENTS 

The goal of data validation is to determine the quality of each data result and to identify 

those that do not meet the task MQOs. Non-conforming data may be qualified as 

estimated (i.e., a “J” qualifier will be applied to the result) or rejected as unusable (i.e., an 

“R” qualifier will be applied to the result) during data validation if criteria for data quality 

are not met. Data may also be qualified as undetected during validation based on 

laboratory and field blank results. Rejected data will not be used for any purpose. 

A summary of the qualified data and the reasons for qualification will be included in the 

data validation report. 

Data qualified as estimated will be used for all intended purposes and will be 

appropriately qualified in the final project database. However, these data are less precise 

or less accurate than unqualified data. Data users, in coordination with the principal 

investigator and task QA coordinator, are responsible for assessing the effect of the 

inaccuracy or imprecision of the qualified data on statistical procedures and other data 

uses. The data quality discussion in the data validation report will include information 

regarding the direction or magnitude of bias or the degree of imprecision for qualified 

data to facilitate the assessment of data usability. Data validation reports will also include 

a discussion of data limitations and their effect on data interpretation activities. 
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Table A4-1. Technical Team Task Member Information

Name Task Role Phone Email

Teck American Incorporated 

Kris McCaig TAI Project Coordinator (509) 623-4501 Kris.McCaig@teck.com 

Cristy Kessel Analytical Chemistry Laboratory Coordinator (509) 496-1160 Cristy.Kessel@teck.com

Denise Mills Assistant Project Coordinator (509) 623-4515 denise.mills@teck.com

U.S. Environmental Protection Agency

Monica Tonel EPA Project Manager (206) 553-0323 tonel.monica@epa.gov 

Marc Stifelman EPA Human Health Risk Assessment Lead (206) 553-6979 stifelman.marc@epa.gov

Donald Brown EPA Region 10 QA Manager (206) 553-0717 Brown.DonaldM@epa.gov

Jennifer Crawford EPA QA Chemist (206) 553-6261 crawford.jennifer@epa.gov

Don Matheny EPA QA Chemist (206) 553-2599 matheny.don@epa.gov

Consultant Team

Dina Johnson Principal Investigator (206) 336-1662 DLJohnson@ramboll.com

Rosalind Schoof Senior Technical Advisor (206) 336-1653 rschoof@ramboll.com

Lis Nelis Task Manager (206) 336-1659 lnelis@ramboll.com

Jenny Pretare Field Team Manager (206) 438-2175 jennifer.pretare@aecom.com

Jeff Walker Field Team Botanist (206) 438-2351   jeff.walker@aecom.com

Rock Vitale Task QA Manager (610) 935-5577 rvitale@envstd.com 

Randy O'Boyle Database Administrator (425) 519-8727 roboyle@exponent.com

Laboratories

Mark Harris Analytical Chemistry Laboratory Project Manager - ALS (360) 501-3376 mark.harris@alsglobal.com

Carl Degner Analytical Chemistry Laboratory QA Manager - ALS (360) 501-3270 Carl.Degner@alsglobal.com

Notes:

ALS - ALS Environmental

QA - quality assurance

TAI - Teck American Incorporated
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Table A7-1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA01 2014R-258 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, black tree 

lichen, ponderosa pine, chokecherry, wild rose, 

camas and wild strawberry recorded during August 

2017 field reconnaissance, as well as habitat for 

bitterroot, lomatium, morel, shaggy mane, spring 

beauty, and Indian carrot.

678 46.8

SA02 2014R-401 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, ponderosa 

pine, chokecherry, and hazelnut recorded during 

August 2017 field reconnaissance, as well as 

habitat for morels.

1120 80.8

SA03 2014R-441 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, ponderosa 

pine, chokecherry, wild rose, hazelnut, and wild 

strawberry recorded during August 2017 field 

reconnaissance, as well as habitat for morels.

624 43.6

SA04 2014R-402 Tribal allotment

Sarvisberry, kinnikinnick, ponderosa pine, 

chokecherry, wild rose, hazelnut, dwarf 

huckleberry, and wild strawberry recorded during 

August 2017 field reconnaissance, as well as 

habitat for bitterroot, lomatium, morel, shaggy 

mane, and  Indian carrot.

542 34

SA05 2014R-410 Tribal allotment

Sarvisberry, kinnikinnick, black tree lichen, 

ponderosa pine, chokecherry, and wild rose 

recorded during August 2017 field reconnaissance, 

as well as habitat for bitterroot, lomatium, shaggy 

mane, and Indian carrot.

370 35

SA06 2014R-403 Tribal allotment

Sarvisberry, kinnikinnick, wild rose, and hazelnut 

recorded during August 2017 field reconnaissance, 

as well as habitat for shaggy mane.

394 26.1
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Table A7-1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA07 2014R-259 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, 

chokecherry, and wild rose recorded during August 

2017 field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and Indian 

carrot.

226 19.7

SA08 2014U-ADA-023 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, 

chokecherry, wild rose, and hazelnut recorded 

during August 2017 field reconnaissance, as well 

as habitat for bitterroot, lomatium, shaggy mane, 

and Indian carrot.

151 18.3

SA09 2014R-442 Tribal allotment

Sarvisberry, ponderosa pine, chokecherry, wild 

rose, red willow, hazelnut, and wild strawberry 

recorded during August 2017 field reconnaissance, 

as well as habitat for shaggy mane, spring beauty, 

and Indian carrot.

243 21.7

SA10 2016R-808-O2 Tribal allotment

Sarvisberry, kinnikinnick, ponderosa pine, puffball, 

and wild rose recorded during August 2017 field 

reconnaissance, as well as habitat for bitterroot, 

lomatium, shaggy mane, and Indian carrot.

42.6 6.98

SA11 2016R-804-O1 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, wild 

rose, and hazelnut recorded during August 2017 

field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and Indian 

carrot.

121 7.74

SA12 2014R-440 Tribal allotment

Sarvisberry, black tree lichen, chokecherry, and 

hazelnut recorded during August 2017 field 

reconnaissance, as well as habitat for shaggy 

mane, spring beauty, and Indian carrot.

136 9.12

SA13 2016R-801-O3 Tribal allotment

Sarvisberry,  chokecherry, and wild rose recorded 

during August 2017 field reconnaissance, as well 

as habitat for bitterroot, lomatium, shaggy mane, 

and Indian carrot.

37 15.1
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Table A7-1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA14 2016R-805-O2 Tribal allotment

Sarvisberry, black tree lichen, wild rose, hazelnut, 

wild mint, and tule recorded during August 2017 

field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and Indian 

carrot.

54.1 5.31

SA15
b

RFA-001, RFA-002, 

RFA-003, RFA-004, 

RFA-005

Washington Department 

of Natural Resources

Possible presence of willows in a previously 

sampled area with moderately high concentrations 

of lead in relict floodplain soil.
389

c
15.8

c

SA16
b Barnaby Island 

Campground
National Park Service

Possible presence of willows in a previously 

sampled area with low concentrations of lead in 

beach sediment.
46.2

d
1.99

d

Notes:

c
 These averages represent the average of pre-averaged replicates for each of the five decision units sampled.

d
 Averages are based on sample results for <63 µm, 63 to 125 µm, and 125 to 250 µm size fraction samples.

IC - incremental composite 

b 
Sampling areas were not visited during the August 2017 field reconnaissance event. Areas are publicly-accessible and are included for potential sampling of willows.

a
 Based on the UCR 2010 Beach Sediment Study (Integral 2014), the UCR 2014 Residential Soil Study (CH2M Hill 2016), the UCR 2014 Upland Soil Study 

(Windward et al. 2015), or the UCR 2016 Residential Soil Study (Ramboll Environ 2017b).
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Table A7-2. Target Number of Samples to be Collected
a

Plant Tissue (see Table A7-4) Co-Located Soil/Sediment Plant Tissue (see Table A7-4) Co-Located Soil/Sediment

SA01

SA02

SA03

SA04

SA05

SA06

SA07

SA08

SA09

SA10

SA11

SA12

SA13

SA14

SA15

SA16

Maximum Number

of Samples
66 to 132 plant tissue samples

d
1 co-located soil/sediment sample 

for each plant tissue sample
e 66 to 132 plant tissue samples

d
1 co-located soil/sediment sample 

for each plant tissue sample
e

Field Replicates

EPA Splits

Notes:

a
 As stated in Section A7.3.1, the objective of the study is to collect each sample from an individual plant; however, a composite sample of adjacent individual plants may be collected if insufficient mass is 

available at an individual plant. If mass limitations at an individual plant necessitate collection of a composite plant tissue sample, the co-located soil sample will also be collected as a composite of co-

located soil samples for each individual plant contributing to the composite plant tissue sample.

b
 As stated in Section A7.2, the principal study question is: "Does exposure to total concentrations of target analysis list (TAL) metals in wild plant tissues pose unacceptable risk to human consumers?"

c 
As stated in Section A7.2, the secondary study question is: "Do the chemical concentrations of TAL metals in wild plant tissues collected across a range of soil lead concentrations vary with concentrations 

of TAL metals in soil?"

d 
A total of 22 plant tissues are targeted for collection over three field sampling events. This range reflects the maximum number of samples to address the study question if 3 to 6 samples per target is 

collected by the end of the field sampling program. If the minimum (3) or targeted number of samples (6) for all targeted tissues are collected from both the high lead sampling areas (SAs) and one or more 

lower lead SAs, the maximum number of tissue samples for the field program would range from 132 to 264, respectively.

e 
In some cases, targeted plant tissue for two plant species growing at the same location may be sampled. If this occurs, the same co-located soil/sediment sample may be associated with each plant tissue 

target. Therefore, the total number of soil/sediment samples collected will be up to the total number plant tissue samples collected. 

To be processed by the laboratory at a frequency of 5 percent (dependent on availability of sufficient excess plant mass of an individual plant).

Sampling Area

Target Number of Samples to Address Principal Study Question
b

Target Number of Samples to Address Secondary Study Question
c

Collect 6 samples of each plant

tissue targeted for the specific field 

sampling event (minimum 3 samples

per tissue targeted) from across the three 

high lead SAs.

Collect 1 sample for each 

tissue sample collected.
Addressed by Principal Study Question

Augment sample collection for 

tissues sampled at 

SA01, SA02, and/or SA03, 

if fewer than 6 samples collected.

 

Also, for tissues not sampled from 

SA01, SA02, and/or SA03, 

collect 6 samples of each 

plant tissue targeted 

for the specific field sampling event 

(minimum 3 samples per tissue sampled).

Collect 1 sample for each 

tissue sample collected.

Collect 6 samples of each 

plant tissue collected to address 

the Principal Study Question for 

the specific field sampling event 

(minimum 3 samples per 

tissue sampled) from across the lower 

lead SAs.

Collect 1 sample for each 

tissue sample collected.

To be collected at a frequency of 5 percent (dependent on availability of sufficient excess plant mass of an individual plant).
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Table A7-3. Methods and Sample Mass Requirements

Protocol Procedure Protocol Procedure Soil/Sediment Plant Tissue

Conventional Parameters - Plant Tissue

Total Mass NA NA NA NA NA NA 8-12
b

Percent moisture
ALS SOP 

MET-TISP

Gravimetric: dry at 

60°C
c
, freeze-dry

d

ALS SOP 

MET-TISP

Gravimetric: dry at 

60°C
c
, freeze-dry

d 1 year at -20°C NA NA
e

TAL Metals/Metalloids - Plant Tissue

TAL metals (except calcium, 

magnesium, potassium, and sodium)

ALS SOP 

MET-TDIG
Acid digestion

EPA 6020A

MET-6020
ICP-MS 180 days at -20°C NA 0.3

f

Total mercury
ALS SOP MET

1631
Acid digestion EPA 1631E CVAFS 1 year at -20°C NA 0.4

f

Total Target Sample Mass NA 2.1
g

TAL Metals/Metalloids - Soil/Sediment

TAL metals (except calcium, 

magnesium, potassium, and sodium)
MET-3050B Acid digestion

EPA 6020A

MET-6020
ICP-MS

180 days at room 

temperature
h 2

e NA

Total mercury
ALS SOP MET

1631
Acid digestion EPA 1631E CVAFS 1 year at < -15°C NA

i NA

Total Target Sample Mass 2
i

NA

Notes:

a 
Holding time based on applicable standard operating procedure.

b
 Wet weight mass in grams.

c 
For typical plant tissue

d
 For berries

e 
Percent moisture will be analyzed with TAL metals; no additional sample mass required

f 
The target sample mass for analysis listed achieves the reporting limits in Table A7-5

g 
The total target sample mass allows for ALS to have three aliquots of each sample

i 
The total target sample mass for TAL metals (except calcium, magnesium, potassium, and sodium) in soil/sediment will be sufficient for additional analysis of mercury in soil/sedime

ALS - ALS Environmental

CVAFS - cold vapor atomic fluorescence spectrometry

ICP-MS - inductively-coupled plasma - mass spectrometry

ICP-OES - inductively-coupled plasma - optical emission spectrometry

MET-TISP - tissue sample preparation

MET-TDIG - sample preparation of biological tissue for metals analysis by ICP-OES and ICP-MS

NA - not applicable

SOP - standard operating procedure

TAL - target analyte list

h 
Note that the EPA Regional Quality Assurance Manager has approved shipment and storage of the soil/sediment samples analyzed for metals other than mercury without refrigeration or use of ice; however, 

soil/sediment samples designated for mercury analysis will be iced or refrigerated immediately upon sampling and a temperature of 4±2°C will be maintained during shipment to the laboratory.

Sample masses do not include additional mass for field splits, laboratory duplicates, or re-extraction. Field splits will be prepared on the targeted number of samples if double the sample mass is available (i.e., 

sufficient mass to conduct all analyses twice). If insufficient sample mass is available for the targeted number of field splits, laboratory duplicates will be analyzed in an attempt to meet the same targeted frequency 

for each as field splits, for each analyte. Laboratory duplicates will be analyzed as sample mass allows, in order of priority.

Tissue freeze-dried after compositing will be stored at ambient temperature. There are no standard holding times for freeze-dried tissue, however, EPA has approved a holding time of 2 years from the time of 

freeze-drying for this study (Tonel 2017).

Analyte Holding Time
a

Sample Preparation Quantitative Analysis

 Sample Mass Required for Analysis

(g dw)
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Table A7-4. Target Plant Tissue List by Field Sampling Event

Field Event Sample Type Plant Scientific Name Target Plant Tissue

All Black tree lichen Bryoria fremontii Lichen

Camas Camassia quamash Bulbs

Kinnikinnick Arctostaphylos uva-ursi Leaves

Wild rose

(stems and leaves)
Rosa spp. Leaves

Puffball Calvatia gigantea Fruiting body

Bitterroot Lewisia rediviva Root

Lomatium Lomatium spp. Roots

Morel Morchella esculenta Fruiting body

Shaggy mane Coprinus comatus Fruiting body

Spring beauty/

Indian potato
Claytonia lanceolata Corm

Indian carrot
a Perideridia gairdneri Roots

Green willow Salix exigua Inner bark

Red willow/red-osier 

dogwood
Cornus sericea Inner bark

Sarvisberry Amelanchier alnifolia Berries

Wild strawberry
Fragaria vesca & 

F. virginiana
Berries

Chokecherry Prunus virginiana Cherries

Hazelnut
Corylus cornuta var. 

californica
Nuts

Ponderosa pine Pinus ponderosa Nuts

Wild rose (hips) Rosa spp. Rose hips

Huckleberry Vaccinium  spp. Berries

Wild mint Mentha arvensis Leaves

Tule Schoenoplectus acutus Culms

Notes:
a
 Ideally gathered in May or June, before flowering.

Mid-April to 

Early May            

Late June

Late August
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Table A7-5.  Plant Tissue and Soil/Sediment Target Analyte List and Analytical Concentration Goals

MRL
b

MDL
b

ACG
c

MRL
b

MDL
b

ACG
c

Conventional Parameters

Total Mass na na na na N/A N/A N/A N/A

Moisture Content na na na na na na na na

Metals/Metalloids

Aluminum 28 2 0.6 28 5,000 2 0.6 5,000

Antimony 0.01 0.05 0.02 0.05 2 0.05 0.02 2

Arsenic 0.0004 0.5 0.2 0.5 0.29 0.5 0.2 0.5

Barium 5.6 0.05 0.02 5.6 1,000 0.05 0.02 1,000

Beryllium 0.06 0.02 0.005 0.06 10 0.02 0.005 10

Cadmium 0.03 0.02 0.009 0.03 5 0.02 0.009 5

Chromium 42 0.2 0.07 42 7,500 0.2 0.07 7,500

Cobalt 0.008 0.02 0.009 0.02 1.5 0.02 0.009 1.5

Copper 1.1 0.1 0.04 1.1 200 0.1 0.04 200

Iron 19 1 2 19 3,500 4 2 3,500

Lead 0.09 0.02 0.02 0.09 143 0.05 0.02 143

Manganese 3.9 0.05 0.02 3.9 120 0.05 0.02 120

Mercury 0.008 0.001 0.00009 0.008 1.5 0.001 0.00009 1.5

Nickel 0.56 0.2 0.04 0.56 100 0.2 0.04 100

Selenium 0.14 1 0.2 1 25 1 0.2 25

Silver 0.14 0.02 0.005 0.14 25 0.02 0.005 25

Thallium 0.0003 0.02 0.002 0.02 0.05 0.02 0.002 0.05

Vanadium 0.14 0.2 0.08 0.2 25 0.2 0.08 25

Zinc 8.3 0.5 0.2 8.3 1,500 0.5 0.2 1,500

Notes:

b   
Method reporting limits (MRLs) and method detection limits (MDLs) for metals were obtained from ALS Environmental (ALS).

na - not available

N/A - not analyzed

c
  Analytical concentration goals (ACGs) represent the RBC value for human health.  If the RBC is lower than the MRL, the MRL will be used as the ACG. Values are shaded if the ACG 

exceeds the RBC.

a 
Risk-based concentrations (RBCs) for human health are based on exposure assumptions and calculation methods specified in the 2016 plant tissue data quality objectives (DQOs) 

(USEPA 2016). The RBC shown represents the lower of the non-cancer child RBC or the cancer RBC based on a time-weighted average child and adult. 

Tissue (mg/kg-dw) Soil/Sediment (mg/kg-dw)

Analyte

Laboratory

Human Health RBCs 

(mg/kg-dw)
a

Soil/Sediment

Laboratory

Human Health RBC 

(mg/kg)

Plant Tissue

1 of 1



 



Upper Columbia River
Quality Assurance Project Plan‐Plant Tissue Study

FINAL
April 2018

Table B5-1. Standard Reference Materials by Analyte

Analyte SRM 1

Control

Limits for SRM 1
a 

(concentration range 

[mg/kg-dw]) SRM 2

Control 

Limits for SRM 2
a 

(concentration range 

[mg/kg-dw]) SRM 3

Control

Limits for SRM 3 

(concentration range 

[mg/kg-dw])

Total Mass NA NA NA NA NA NA

Percent moisture NA NA NA NA NA NA

Aluminum 1547 193-308 1573a 469-732 D087-540 3090-12,800

Antimony 1547 NA 1573a 0.045-0.0828 D087-540 21.4-267

Arsenic - total 1547 0.034-0.094 1573a 0.086-0.192 D087-540 68.3-143

Barium 1547 96-154 1573a NA D087-540 228-388

Beryllium 1547 NA 1573a NA D087-540 48.6-83.4

Cadmium 1547 0.018-0.035 1573a 1.18-1.87 D087-540 107-185

Chromium 1547 NA 1573a 1.54-2.46 D087-540 129-236

Cobalt 1547 NA 1573a 0.44-0.708 D087-540 120-203

Copper 1547 2.64-4.92 1573a 3.65-5.81 D087-540 79-133

Iron 1547 163-278 1573a 289-450 D087-540 5120-23,600

Lead 1547 0.672-1.08 1573a NA D087-540 94.2-165

Manganese 1547 76-121 1573a 190-305 D087-540 313-508

Mercury - total 1547 0.024-0.0456 1573a 0.024-0.0456 D087-540 3.64-10.6

Nickel 1547 0.48-0.936 1573a 1.22-1.99 D087-540 109-189

Selenium 1547 0.089-0.155 1573a 0.04-0.068 D087-540 104-204

Silver 1547 NA 1573a NA D087-540 27-54.7

Thallium 1547 NA 1573a NA D087-540 120-229

Vanadium 1547 0.272-0.48 1573a 0.66-0.845 D087-540 62.9-131

Zinc 1547 14-22 1573a 24.2-37.9 D087-540 133-249

Notes:
a 
Standard reference materials (SRMs) 1 and 2 will be used to analyze target analyte metals in plant tissue, and are not species-specific.

1547 - National Institue of Standards and Technology (NIST) standard reference material for trace elements in peach leaves

1573a - NIST standard reference material for trace elements in tomato leaves

D087-540 - ERA reference material for metals in soil

NA - not applicable

b 
SRMs for metals are prepared and analyzed with every batch of 20 samples or at a frequency of 5%, whichever is greater. For metals with no available SRM, a blank spike is 

prepared at the same frequency as the SRMs. 

Conventional Parameters

Metals/Metalloids
b
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Table B5-2.  Measurement Quality Objectives for Plant Tissue and Soil/Sediment

Bias
a

Precision
b

Completeness

(percent) (RPD) (percent)

Plant Tissue

Total mass NA 40 90

Percent moisture NA 40 90

TAL metals (except calcium, magnesium, 

potassium, and sodium)
75-125 40 90

Total mercury 70-130 40 90

Soil/Sediment 

TAL metals (except calcium, magnesium, 

potassium, and sodium)
75-125 20 90

Total mercury 70-130 20 90

Notes:

NA - not applicable

TAL - target analyte list

a 
The bias criteria applies to matrix spike/matrix spike duplicate analyses. For laboratory control samples, the method specified 

criteria will be utilized. See Table B5-1 for control limits for standard reference materials. 

b 
Precision criteria applies to relative percent difference (RPD) of laboratory duplicate results. Control limits for RPDs are based 

on the laboratory specified criteria.

Analysis Type
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1 INTRODUCTION 

This document presents the field sampling plan (FSP) for the plant tissue study (hereafter 

referred to as the “study”) for the Upper Columbia River (UCR, hereafter the Site1). 

Information collected in this study will be used to support the remedial investigation and 

feasibility study (RI/FS) and the human health risk assessment (HHRA) for the Site. Both 

the RI/FS and HHRA are being completed under an agreement between Teck American 

Incorporated (TAI) and the U.S. Environmental Protection Agency (EPA). The objective of 

the RI/FS is to investigate the nature and extent of contamination and potential for risk to 

humans and the environment. EPA is conducting the HHRA; TAI is conducting the RI/FS 

and this study with EPA oversight. 

The primary objective of this study is to characterize the concentrations of metals in the 

tissues of wild upland plants sampled from tribal allotments in the study area. Data 

collection efforts will focus on obtaining information that will inform the exposure 

assessments for humans who consume or otherwise utilize plants from the study area. 

Chemistry data for plant parts of interest will be used in the HHRA to evaluate the potential 

for metal uptake into plants and subsequent exposure of people who harvest and consume 

or otherwise utilize plants. This FSP describes how and where plant tissues will be collected 

for chemical analyses.  

The requirements and design rationale for data collection activities presented in this FSP 

were developed in consultation with EPA and representatives of the Confederated Tribes 

of the Colville Reservation (CCT). 

1.1 OVERVIEW 

Members of the CCT consume and otherwise use (e.g., for weaving) terrestrial, wetland, 

and aquatic plants within the vicinity of the Site. Other local residents and visitors to the 

Site may also use these resources. The UCR HHRA work plan (SRC 2009) identified metal 

concentrations in upland and riparian plants as a data need. Plants may accumulate metals 

from soil (e.g., Carranza-Álvarez et al. 2008; Intawongse and Dean 2006). Metal uptake 

factors derived from prior studies are sometimes used to predict plant tissue concentrations 

from soil concentrations; however, EPA has determined that the uncertainty associated 

                                                      
1 The UCR Site as defined within the June 2, 2006 Settlement Agreement is the areal extent of 

hazardous substances contamination within the United States in or adjacent to the Upper 

Columbia River, including the Franklin D. Roosevelt Lake, from the U.S.-Canada border to the 

Grand Coulee Dam, and those areas in proximity to the contamination that are suitable and 

necessary for implementation of response actions. 
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with available uptake factors for lead and other metals is high, and site-specific data are 

required to more accurately estimate the exposure point concentrations (EPCs) for 

contaminants of interest (COIs) in plant tissue for the UCR HHRA (USEPA 2016).  

Data on chemical concentrations in the tissues of plants consumed, mouthed, or otherwise 

used from the Site by CCT members have not been collected. Thus, plant tissues (described 

herein) will be collected to fill these data gaps. The principal study question to be addressed 

with this work is: 

• Does exposure to total concentrations of target analyte list (TAL) metals2 in wild 

plant tissues pose unacceptable risk to human consumers? 

A secondary study question to be addressed by this work is: 

• Do the chemical concentrations of TAL metals in wild plant tissues collected across 

a range of soil lead concentrations vary with concentrations of TAL metals in soil? 

This FSP describes field methods that will be used to collect plant tissues and co-located 

soil or sediment3 for the study. Section 2 of this FSP describes field sampling procedures 

that will be followed. Section 3 describes procedures for field documentation. References 

cited in this document are listed in Section 4. 

Attachments to this FSP are: 

• Attachment A1—General Site Health and Safety Plan (SHSP) Addendum. 

Describes site-specific requirements and procedures to minimize the safety risk to 

personnel who carry out the field study program.4  

                                                      
2 For this study, calcium, magnesium, potassium, and sodium are excluded from the list of TAL 

metals. Mercury is included but only for kinnikinnick leaves, wild rose leaves and stems, wild 

mint, willows, and tules, and their co-located soil samples at locations where the quantity of plant 

material is sufficient to support analysis of both TAL metals and mercury. Where the quantity of 

plant material is limited, allocation of sample mass collected will be prioritized for analysis of TAL 

metals (except calcium, magnesium, potassium, and sodium). 

3 Throughout the remainder of this document, references to “soil” may include sediment, as 

applicable to a specific SA. 

4 Subcontractors that are contracted to perform field work associated with the RI/FS may adopt the 

general SHSP and this Addendum or develop and follow their own SHSPs; however, 

subcontractor SHSPs must be consistent with the provisions outlined in the Addendum and the 

general SHSP, and any discrepancies will follow the most protective practices. Ramboll may 

provide oversight of plant tissue and soil sampling events conducted by a TAI field contractor for 

this study; however, Ramboll personnel will not participate in the actual collection of plant tissue 

and soil samples. 
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• Attachment A2—Standard Operating Procedures (SOPs). Detailed field 

procedures to be used include 

• SOP-1 – Sample Area Selection 

• SOP-2 – Recording Plant Tissue Sample Collection Locations  

• SOP-3 – Sample Labeling 

• SOP-4 – Plant Tissue Surveying and Sample Collection 

• SOP-5 – Field Documentation 

• SOP-6 – Digital Camera Use and Documentation Procedures 

• SOP-7 – Sample Packaging and Shipping 

• SOP-8 – Decontamination of Sampling Equipment 

• SOP-9A – Discrete Soil Sample Collection 

• SOP-9B – Composite Soil Sample Collection 

• SOP-9C – Sediment Sample Collection 

• SOP-10 – Handling and Reporting of Cultural Resources 

• SOP-11 – Sample Custody. 

• Attachment A3—Examples of Various Field Forms. Contains examples of various 

forms that will be used during field sampling (e.g., location, reconnaissance, plant 

collection, soil/sediment collection; photograph logging forms); change request 

form; protocol modification form; a chain-of-custody (COC) form; sample tracking 

form; and shipment tracking form.  

• Attachment A4—Archaeological Monitoring Protocol. Provides study-specific 

procedures to be followed if any archaeological objects or resources are discovered 

during sampling activities.  
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2 SAMPLE COLLECTION AND PROCESSING 

This section describes procedures and methods that will be used during the study, 

including sampling procedures, record keeping, sample handling, storage, and field quality 

control (QC) procedures. Sample collection and processing will be conducted in accordance 

with the SOPs provided in Attachment A2. Depending on field conditions, procedures 

specified in the referenced SOPs may be modified, if necessary, in consultation with EPA 

and documented in a Protocol Modification Form or Change Request Form 

(Attachment A3).  

2.1 SAMPLING AREAS 

In June 2017, EPA directed TAI to conduct a study that will primarily be focused on 

collection of plant tissue from the three tribal allotments sampled in the 2014 Residential 

Soil Study (CH2M HILL 2016), which had bioavailability-adjusted incremental composite 

concentrations of lead in soil greater than 700 mg/kg (2014R-258, 2014R-401, and 2014R-441; 

USEPA 2017). EPA’s June 2017 letter further specified that plant tissues from a reference 

area should be sampled; however, reference areas for the Site have currently not been 

determined. Therefore, based on further consultation with EPA during study planning, 

EPA approved collecting plant samples from the Site on tribal allotments where prior RI/FS 

soil studies have been collected, and represent a range of lower soil lead concentrations as 

an alternative to the specified reference area. In addition, because willows have been 

identified by the CCT as a plant of cultural significance and the species identified were not 

present on the three high lead tribal allotments or other lower lead tribal allotments 

surveyed during the August 2017 field reconnaissance phase of this study (AECOM 2017), 

potential sample areas (SAs) also include two areas of the Site that are located along the 

UCR and were sampled previously for sediment as part of the RI/FS. Although these 

additional SAs are not located on tribal allotments, each potential SA is publicly accessible.  

Plant samples will be collected from the three high lead SAs and up to 13 additional lower 

lead SAs in the Site (Map A1 and Table A1). Maps A2 through A17 provide detailed aerial 

photographs of these SAs, along with other relevant information used to define the SAs 

(e.g., locations of previously sampled decision units, locations of test plots for the Soil 

Amendment Technology Evaluation Study [SATES], etc.).  

In consultation with EPA oversight or the agency’s authorized representative, a brief 

reconnaissance of the three high lead SAs will be conducted at the start of each field 

sampling event to identify specific plant tissues targeted for sampling during that event 

and to guide prioritization of the additional lower lead SAs by field crews during that event 
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(see SOP-1 in Attachment A2). Specific sampling locations within each SA will be 

determined by the field crew based on the presence of targeted plant tissues sufficient to 

meet mass requirements for sample analysis. 

For each targeted plant tissue, the collection of sufficient mass from six individual plants5 

will be targeted from across the high lead SAs to address the principal study question. A 

co-located soil sample6 will be collected with each plant tissue sample. In addition, as 

available, collection of sufficient mass from six individual plants will also be targeted from 

across one or more lower lead SAs. These samples will be used to address the secondary 

study question; however, if a particular target species is only identified at a lower lead SA 

or the measured soil lead concentration reported by the laboratory for a lower lead SA is 

higher than the concentrations measured at the high lead SAs, these samples may also be 

used to address the principal study question. Thus, a total of six high lead SA plant tissue 

and co-located soil samples, and six lower lead SA plant tissue and co-located soil samples 

will be targeted for each plant species and tissue type during this sampling effort.  

2.2 FIELD SURVEY AND SAMPLING METHODS 

It is anticipated that sampling will be carried out by one team. This sampling team will be 

supported by a two-person survey team. The primary role of the survey team will be to 

prioritize the additional SAs to be visited by the sampling team. Based on the initial 

reconnaissance of the high lead SAs and identification of the specific target plant tissues for 

sampling during that field sampling event, the survey team will deploy to the lower lead 

SAs ahead of the sampling team to identify the availability of target plant tissues for 

sampling survey, and to identify potential access issues for mobilization by the sampling 

team as well as other personnel (e.g., EPA oversight representatives, cultural resource 

monitors, etc.) to each SA. Mobilization to SAs will be via vehicles suitable for traversing 

unmaintained dirt roads.  

The sampling team vehicles will need to have space large enough to accommodate 

sampling team members, in addition to field sampling equipment, sample packaging 

                                                      
5 Collection of six samples for each targeted tissue is the goal for this study; however, EPA has 

determined that three samples for each targeted tissue from the high lead SAs will be sufficient to 

support the HHRA. Furthermore, while the objective is to collect each sample from an individual 

plant, a composite sample of adjacent individual plants may be collected if insufficient mass is 

available from an individual plant. 

6 If mass limitations at an individual plant necessitate collection of a composite plant tissue sample, 

the co-located soil sample will also be collected as a composite of co-located soil samples for each 

individual plant contributing to the composite plant tissue sample. 
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supplies, coolers, and multiple sampling equipment boxes containing sample containers 

and other ancillary equipment. The survey team vehicle will need to have space to 

accommodate the survey team and equipment. The field team leader, in consultation with 

the survey team, will also oversee access to SAs to ensure the safety of the field teams and 

to minimize impacts to potential SAs. 

2.2.1 Task Schedule 

Subject to EPA approval, field sampling is expected to be conducted during three field 

sampling events during the spring and summer of 2018. The first event will take place 

between mid-April and early May. The second field event will take place in late June, and 

the third event will take place late August. Each sampling event will take approximately 

1 week. Thirty days prior to field sampling activities, a detailed schedule will be prepared 

by the field sampling crew to facilitate planning and scheduling of EPA technical and 

cultural oversight. 

2.2.2 Sampling Location Positioning 

Borders of pre-determined SAs will be uploaded onto handheld global positioning system 

(GPS) units. The position of each individual plant sampled will be recorded using the GPS 

units. The procedure for recording sampling locations is detailed in SOP-2 

(Attachment A2). The standard projection method to be used during field activities will be 

the horizontal datum of the World Geodetic System of 1984 (WGS84).  

2.2.3 Field Equipment and Supplies  

Field equipment and supplies anticipated for this study include garden shears, handheld 

spades, small saws, hand trowels, buckets, scale or analytic balance, decontamination 

supplies, sample containment supplies (e.g., resealable bags), coolers, shipping containers, 

cameras, field logs and forms (or electronic tablet), personal protective equipment, waders, 

personal gear, and first aid supplies (see SOPs in Attachment A2 for details). Protective wear 

(e.g., gloves) is required to minimize the possibility of cross-contamination between SAs.  

Sample containers, distilled or deionized water, coolers, and packaging material for 

samples will be supplied by the analytical laboratory. Details on required sample mass for 

the analysis of plant tissue and soil/sediment samples are provided in Table A2 and 

discussed further in Section 2.2.4. Sample containers will be clearly labeled at or prior to the 

time of sampling. Completing as much labeling as possible prior to the field work 

(especially electronic labeling) can be advantageous because it may reduce errors stemming 

from inconsistent naming, handwriting legibility, and label adhesion that may occur when 

labeling in field conditions. Labels will include the task name, sample location, sample 
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identification number (ID), samplers’ initials, analyses to be performed, and sample date 

and time. Sample labeling procedures are detailed in SOP-3 (Attachment A2). 

2.2.4 Sample Collection Methods 

This section describes plant tissue and soil/sediment sampling methods that will be 

implemented in the field. These methods are supported by SOPs and summarized in the 

following subsections. 

Plant Tissue Sampling 

A target plant tissue list that includes 21 plant species has been developed for this study in 

consultation with EPA and CCT representatives (Table A2). The target plant list includes 

those species found during the August 2017 field reconnaissance study (AECOM 2017), 

spring ephemeral species, and plant species that are important to CCT members but do not 

have habitat within the decision units surveyed in the field reconnaissance study. Plants 

will be identified by trained field botanists who are familiar with local plant species. Plant 

identification methods will be based on recognition of shared and divergent morphological 

characteristics. Questions about plant identity will be resolved using the Flora of the Pacific 

Northwest key (Hitchcock and Cronquist 1973), as amended by current taxonomic 

classification updates. 

Plants will be collected from SAs based on information obtained during prior studies and 

field reconnaissance efforts7. Visitation of lower lead SAs for possible sample collection will 

be prioritized based on the likelihood that a potential target plant species will be found in 

sufficient abundance. Lower lead SAs that have the highest likelihood of providing plant 

biomass will be sampled first, according to the results of the field reconnaissance effort from 

August 2017 (AECOM 2017).  

Collection of each target species will be limited to one of three sampling events (spring, late 

June, or late August) with the exception of wild rose (Rosa spp.) and black tree lichen 

(Bryoria fremontii). Wild rose will be a target species for two field events: spring to collect 

leaves and stems, and August to collect rose hips. Black tree lichen will be targeted for 

sample collection during each field event or until mass requirements have been met or 

collection threshold has been reached. Field collection teams will collect plant tissues by 

hand. The precise location of sampled plants will be recorded via a handheld GPS unit. 

                                                      
7 September 20, 2017 Lodestone Memorandum (Lodestone 2017a), and the August 2017 field 

reconnaissance (AECOM 2017), which was in turn informed by the prior CCT field reconnaissance 

efforts (Lodestone 2016a,b, 2017b) and the CCT Tribal Consumption and Resource Use Survey 

(Westat 2012). 
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For each targeted plant tissue, the collection of sufficient mass from six individual plants 

will be targeted from the high lead SAs. As available, collection of sufficient mass from six 

individual plants will also be targeted from one or more of the other lower lead SAs. 

For each plant tissue sample submitted for analysis of TAL metals without mercury, a 

minimum of 1 g of each tissue (dry weight) will be required for laboratory analysis; 2 g is 

preferred. For plant tissue samples submitted for analysis of both TAL metals and mercury,8 

a minimum of 2.1 g of each tissue (dry weight) will be required (4.2 g is preferred). The 

corresponding sample mass required to achieve this analytical sample mass varies by 

species, tissue, and analyses as summarized in Table A2. The quality of tissue collected is 

unknown and the actual amount of dry mass that will be obtained after sample processing 

for analysis is estimated. Therefore, sampling will not be limited to the minimum wet 

weight required for each species when additional sample mass from an individual plant 

can be collected without harm to the health of the plant or population. 

Ideally, each plant tissue sample will come from one individual plant. The required tissue 

from the plant (e.g., leaves, stems, berries, etc.) will be collected and weighed in the field 

according to the required weight for laboratory analysis of the appropriate species and 

tissue (Table A2), as described in SOP-4 (Attachment A2). When possible, discrete samples 

will be taken from physically distant individuals of the same species. Physically distant 

individuals are less likely to be closely genetically related, are less likely to be sharing 

nutrients through connected root tissues, and are more likely to uptake nutrients from soil 

with different COI concentrations. If all individuals of a target species occur within a patch, 

individuals as far from one another as possible will be selected for sampling.  

Some plant species may not have enough of the targeted plant material to obtain the mass 

required for a single sample from one individual plant. In that case, plant material may be 

collected from multiple adjacent individuals located in proximity and combined into a 

single composite plant tissue sample. Individual plants located in proximity are more likely 

to be genetically related, more likely to be sharing nutrients through connected root 

networks, and are more likely to uptake nutrients from soil with similar COI 

concentrations. GPS coordinates will be collected for each plant sampled as part of a 

composite sample if they are farther apart than 3 m (GPS accuracy limitations would 

preclude meaningful interpretation of points within 3 m). Individual plants within a 

                                                      
8 Analysis of mercury will be limited to the following plant targets: kinnikinnick leaves, wild rose 

leaves and stems, wild mint, willows, and tules. Where the quantity of plant material is not 

sufficient for analysis of TAL metals and mercury, allocation of sample mass collected for these 

targets will be prioritized for analysis of TAL metals (except calcium, magnesium, potassium, and 

sodium). 
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composite must be collected from within the same SA. If a composite is collected from all 

available plants within one SA but remains below the minimum sample mass, one of three 

actions will  take place: root or bulb samples will be replanted roughly where  they were 

collected  so  they  can  re‐sprout;  berry,  leaf,  or  stem  samples will  be  submitted  to  the 

laboratory as a sample if they are within 10 percent of the minimum sample mass because 

they may weigh enough to constitute a sample once dried; berry, leaf, or stem samples will 

be left in the SA for natural decomposition if they are less than 10 percent of the minimum 

sample mass. If fewer than three samples are collected for any given species, these samples 

will be archived at the laboratory pending EPA guidance. 

The addition of mercury analysis for selected plant targets (kinnikinnick leaves, wild rose 

leaves and  stems, wild mint, willows, and  tules only) and  their  co‐located  soil  samples 

requires more  than  two  times  the  sample mass  required  for  analysis  of  TAL  metals 

excluding calcium, magnesium, potassium, sodium, and mercury. At each SA, the survey 

team will identify potential limitations regarding the availability of sufficient plant material 

for kinnikinnick leaves, wild rose leaves and stems, wild mint, willows, and tules to support 

analysis of mercury as well as TAL metals. If available plant material is not expected to be 

sufficient to support both types of analysis, allocation of available material for analysis of 

TAL  metals  will  be  prioritized  and  the  decision  documented  by  the  field  team  in 

consultation with EPA, CCT, and TAI field representatives. 

Collection of additional plant material designated for field replicates or EPA split samples 

will occur opportunistically from robust individual plants that have sufficient target plant 

material to collect two to three times the target sample mass without harming the plant.9 

For replicates, that will be an additional sample. For splits, it will be a sample with twice 

the mass. Field replicate samples will not be obtained  for  target plant  tissue  that would 

require dividing a bulb or root. Laboratory split samples can be made  from any  type of 

tissue, provided sufficient sample mass  is available  to create a comparable split sample. 

Replicates of composite samples will not be collected. The identification of field replicate 

sample  status will  be withheld  from  the  analytical  laboratory.  Samples  designated  as 

potential EPA splits will be identified as such and submitted to the laboratory for further 

processing and splitting.  

Individual plant sample characteristics to be recorded in the field forms include taxonomic 

identification,  GPS  unit  used  to  record  location  of  an  individually  sampled  plant 

                                                      
9 For kinnikinnick leaves, wild rose leaves and stems, wild mint, willows, and tules, allocation of 

limited plant material from an individual plant will be prioritized as follows: analysis for TAL 

metals, then analysis for mercury, then collection of a field replicate.  
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contributing to a composite sample that are more than 3 m apart, and sample IDs of other 

plants collected from the same patch (see SOP-5 in Attachment A2). Examples of field forms 

used to enter data are provided in Attachment A3. Each sampled plant will be 

photographed (either individually or as a group), and the photograph ID will be 

documented in the field so that the photograph can be subsequently labeled with location, 

date, and time of sample (SOP-6). All plant tissue samples will be placed in a resealable 

plastic bag. Plant materials that exceed the dimensions of the plastic bag will be cut down 

to size or stored in multiple bags, as necessary. For root samples, soil adhering to the roots 

will be shaken off into the sample location to limit overestimating root mass contributed by 

soil. Bagged plant tissue and the associated label will be placed in a second resealable plastic 

bag and then placed in a cooler with ice, and shipped according to SOP-7. Plant tissues that 

require further processing will be processed in the laboratory prior to analysis 

(e.g., removing pine nuts from pine cones). 

Co-Located Soil/Sediment Sampling 

A co-located surface soil/sediment sample from 0 to 3 in. below ground surface will be 

collected with each plant tissue sample. The soil/sediment sample location will be collected 

within the expected root zone of each individual plant sampled; the exact location in 

relation to each plant species is dependent on plant species and is detailed in SOP-4. If more 

than one plant species targeted for sampling are growing together at the same location, a 

single co-located soil/sediment sample may be collected and associated with both plant 

tissue samples. If mass limitations at an individual plant necessitate collection of a 

composite plant tissue sample, the co-located soil sample will also be collected as a 

composite of co-located soil samples for each individual plant contributing to the composite 

plant tissue sample.  

Each co-located soil/sediment sample will be dried and sieved in the laboratory to a target 

particle size of less than 150 µm. At least 200 g of soil/sediment must be collected for each 

co-located soil/sediment sample in order to have sufficient mass for analysis after sieving.  

SOP-9A through SOP-9C provide more details about co-located soil/sediment sample 

collection procedures including adjustment of locations, as needed, in the event of rocks or 

other obstructions. Sample collection details for each sample will be recorded in the field form. 

A digital photograph of the sample location will be taken and the photograph ID will be 

documented in the field so that the photograph can be subsequently labeled with location, 

date, and time of sample (SOP-6). 

Each discrete soil sample and each soil component contributing to a composite soil sample 

will be placed into a quart-sized re-sealable plastic bag for inspection in the field by a 
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cultural resources representative according to SOP-9A and SOP-9B, respectively. Each 

sediment sample will be placed into a decontaminated stainless-steel mixing bowl for 

inspection by a cultural resources representative according to SOP-9C. Sediment samples 

are not examined in plastic bags because the high moisture content of sediment makes it 

difficult to see potential artifacts through the plastic of the bag; the plastic can become 

muddy and opaque. Soil and sediment samples must pass inspection by the cultural 

resources representative prior to being transferred into a laboratory-supplied sample jar. 

Samples designated for analysis of mercury will then be placed in a cooler with ice for 

further processing, packaging, and shipping according to SOP-7. Samples designated for 

analysis of TAL metals without mercury will be processed, packaged, and shipped without 

refrigeration or ice, according to SOP-7. In the event that a soil/sediment sample does not 

pass cultural resources review, sampling will stop and procedures documented in the 

Archaeological Monitoring Protocol (Attachment A4) will be followed. 

2.2.5 Sampling Contingencies 

During the course of sampling, field conditions or circumstances may adversely affect 

sampling success. Such conditions or circumstances may include, but are not necessarily 

limited to, the presence of cultural resources (refer to the cultural resources coordination 

plan, Appendix C of the quality assurance project plan [QAPP]), absence of targeted plant 

tissues, sample area access issues, and presence of wildlife (e.g., bears, venomous snakes, 

etc.) and other animals (e.g., open range cattle). Multiple potential sampling areas have 

been identified for this sampling effort to help accommodate such circumstances. Decision 

trees will assist the field sampling crew in deciding which SA to visit given their need for 

tissues from certain plant species (SOP-1). The field sampling crew will sample between 6 

to 12 SAs of the possible 16 SAs in any one field event to reach the maximum level of effort 

(10 SAs in spring and late June, 12 in late August; see SOP-1). The field sampling crew will 

also select specific sampling locations within the SAs based on plant presence.  

If the targeted number of plant tissue samples for a given target tissue is not met after the 

maximum level of effort identified in this FSP has been completed, the number of samples 

collected will be less than what was targeted. 

2.2.6 Sample Mass Requirements 

Sampling for plant tissue will be conducted to inform the HHRA. To conduct the desired 

analyses for the refined list of chemicals identified in the QAPP, species-specific target 

sample masses have been determined and are summarized in Table A2. Note that these 

minimum tissue needs are based on estimated dry weight of the target plant tissues.  
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2.2.7 Sample Acceptability and Quality Assurance 

To ensure that a minimal sample quality is achieved, acceptance criteria will be applied to 

each individual sample that is collected, as described in Section 2.2.4. Field personnel will 

apply the criteria for plant tissue collection using their experience and best professional 

judgment. 

2.2.8 Quality Control Samples 

QC samples will include equipment rinsate blanks, field replicate tissue and soil/sediment 

samples (i.e., field duplicates), EPA split samples (i.e., inter-laboratory splits), and matrix 

spike/matrix spike duplicate (MS/MSD) analyses. Laboratory QC samples will be used to 

assess sample representativeness, completeness, and variability and evaluate potential 

sources of contamination, as well as to assess laboratory precision, accuracy or bias, and 

comparability. Given the likelihood that insufficient tissue may be collected for some target 

plant tissues, allocating tissue to chemical analyses of primary field samples will be 

prioritized. For field samples designated for EPA splits, the analytical laboratory will be 

instructed to process the EPA split sample at a targeted frequency of 5 percent of the total 

number of samples, or one sample per analytical batch (whichever is greater). Field 

replicate samples will be submitted to the analytical laboratory as independent samples 

and will be processed the same as field samples. Detailed information on quality assurance 

and quality control (QA/QC) procedures, limits, and reporting is provided in the QAPP. 

2.2.9 Location and Sample Event IDs 

Location and sample event IDs will identify the sample area and sample event from which 

each sample was collected. All high and lower lead SAs were selected a priori to this study 

based on prior information10. Sample events were selected a priori to the current study based 

on CCT harvest seasons11. These location and sample event IDs will consist of the following 

parts:  

• Four-digit location identification codes with sequential numbers (e.g., SA01, 

SA02, SA03). The first three SAs, SA01 to SA03, represent the high lead sample 

areas; SA04 to SA16 represent lower lead sample areas. 

                                                      
10 September 20, 2017 Lodestone Memorandum (Lodestone 2017a), and the August 2017 field 

reconnaissance (AECOM 2017), which was in turn informed by the prior CCT field reconnaissance 

efforts (Lodestone 2016a,b, 2017b) and the CCT Tribal Consumption and Resource Use Survey 

(Westat 2012). 

11 September 20, 2017 Lodestone Memorandum (Lodestone 2017a). 
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• Two-digit sample event designation—SP for spring, JU for late June, and

LA for late August.

Examples: 

SA04-SP = lower lead SA number 4 sampled in the spring 

SA01-LA = high lead SA number 1 sampled in late August. 

These location and sample event IDs will be used to document sampling locations and 

times within the SAs. 

2.2.10 Sample IDs for Individual and Composite Samples 

Each individual sample will be assigned a unique identifier, whether that sample is from a 

single plant or is a composite. The sample ID will include the location and sample event ID 

(as described in Section 2.2.9), the individual number, and the soil/sediment or plant code 

as shown below.  

• Six-digit code that combines the SA ID, and sampling event code—see Table A1 for

the four-digit SA IDs

• Two-digit sequential number to indicate location of sample

• One-digit code to designate a plant or co-located soil/sediment sample—P for plant,

S for soil/sediment

• Two-digit number to indicate if more than one specimen was collected from that

location.

Examples: 

SA04-SP05-P01 = First plant tissue sample collected from lower lead SA number 4, 

sampled in the spring from location 5.  

SA01-LA02-S02 = Second co-located soil sample collected in high lead SA number 1 

sampled in late August from location 2.  

Individual plant tissue samples will be double-bagged, and a label will be included between 

the two bag layers to ensure that all samples can be individually tracked and are sufficiently 

protected (see SOP-3 and SOP-7). Soil/sediment samples will be placed into wide-mouthed 

jars after inspection by a cultural resources representative (SOP-9). 

2.2.11 Equipment Decontamination Procedures 

All sampling equipment coming into direct contact with samples will be decontaminated 

prior to beginning field work, between sampling locations (except in the case of composite 

samples), and at the conclusion of the field effort as outlined in SOP-8 (Attachment A2). 

Nitrile or latex gloves will be used for handling samples and will be discarded in between 
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sampling locations (except in the case of composite samples) to avoid transfer of potential 

contaminants.  

2.3 SAMPLE HANDLING 

Records will be maintained to document all activities and data associated with field sampling 

and chemical analyses. Results of data verification and validation activities will also be 

documented. Procedures for documenting field activities are described herein (see SOP-5); 

laboratory procedures are presented in Appendix B of the QAPP.  

Planning and documentation of all activities are emphasized to ensure that sample identity 

and integrity are preserved during all stages of the field operation (SOP-11). The following 

documentation will be provided with samples: 

• A field form that contains information about each sampling location and sampling 

event 

• Sample coordinates (recorded on the field form and/or recorded electronically) 

• Photograph documentation (SOP-6) 

• A sample identification label that accompanies and identifies each 

individual sample 

• A COC form that provides continuous tracking information for all samples 

• A COC label that seals each shipping container. 

The following information will be handwritten on the sample label at the time of collection 

with an indelible marker (or preprinted sample labels may be used, see SOP-3): 

• Sample ID  

• Location ID (e.g., SA06-SP) 

• Sampler’s initials 

• Date 

• Time. 

If necessary, corrections will be made on the sample labels by drawing a single line through 

the error and entering the correct information with an indelible marker. All corrections will 

be initialed and dated by the person performing the correction. If possible, the individual 

who made the error will correct it. 

Plant tissue samples will be placed inside resealable plastic bags. The bagged sample and 

sample label will then be placed inside a second resealable plastic bag. This process will 

ensure that when the samples are prepared for shipment, the label will remain with the 
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correct plant sample. Soil samples will be placed in wide-mouthed jars after they have been 

inspected by a cultural resources representative. 

The following characteristics of individual samples will be recorded on the specimen 

collection form: 

• Taxonomic identification of collected specimens (for plant tissues only) 

• Location and sampling event collection information (e.g., location and sampling 

event ID, date, and time) 

• Note to identify which GPS unit recorded the sampling location details (plant tissue 

samples and co-located soil samples will be collected in proximity; therefore, a 

single GPS location will be collected to represent both sample types at each location)  

• Photograph ID (photographs will be taken of all plants sampled and all locations 

where soil samples were extracted) 

• ID numbers of other samples taken from the same patch 

• Whether the tissue and co-located soil sample is from one individual plant or is a 

composite of tissue or soil from more than one individual plant location. 

2.4 CULTURAL RESOURCES 

A cultural resources coordination plan has been prepared for the RI/FS to provide relevant 

background information about site‐related cultural resources, define measures for 

protecting resources, and define procedures for consulting with the appropriate state, 

federal, and tribal parties with interests in the cultural resources of the Site. Because field 

sampling methods associated with this investigation involve ground disturbance, TAI and 

its technical team will work with the CCT to assess the effects of the planned work and seek 

ways to avoid, minimize, or mitigate any adverse effects on historic properties. SOPs for 

each sampling method are provided in Attachment A2 to this FSP. Handling and reporting 

of cultural resources is provided in Attachment A2 as SOP-10. 

In accordance with the cultural resources coordination plan, an archaeological monitor 

and/or tribal representative will be present on the site when sampling or sampling‐related 

activity occurs (but not when the survey team is scouting because no ground-disturbing 

activities will occur at that time). The archaeological monitor and/or tribal representative 

will visually examine the area prior to collection of each sample. The archaeological monitor 

and/or tribal representative will not make physical contact with the sample unless artifacts 

or other cultural deposits are present. If artifacts or potential archaeological deposits are 

present, the archaeological monitor or tribal representative will record the location of the 

materials and photograph the materials in place in such a manner to provide information 
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on provenience. The artifacts and other archaeological materials will then be re-deposited 

at their original location. At the discretion of the archaeological monitor or tribal 

representative, a specific sample location may be relocated from the location of the 

discovery. Such relocation will be coordinated with the field supervisor and documented 

in the field logbook. These procedures, collectively referred to as the Archaeological 

Monitoring Protocol, are summarized in the cultural resources coordination plan and also 

reproduced in Attachment A4 to this FSP. 

2.5 SAMPLE PACKAGING AND TRANSPORT 

This section describes procedures for handling samples prior to shipping to the analytical 

laboratory (see SOP-7 in Attachment A2). Packaging and transport procedures vary for 

plant tissue samples and soil samples. For soil samples that will not be submitted for 

mercury analysis, the EPA Regional Quality Assurance Manager has approved storage and 

shipment of the soil samples without refrigeration or use of ice (Tonel 2017). Storage and 

shipment with refrigeration is required for soil samples designated for analysis of mercury 

in addition to TAL metals.  

After completing each day of sampling, all plant tissue samples will be transferred from the 

coolers with wet ice into a freezer or cooler with dry ice, and held there until preparation 

for shipment to the laboratory. Samples will be frozen within 20 hours of collection; 

typically as soon as the field crew returns to the location where samples are being held until 

shipment to the laboratory. The temperature of the cooler/freezer will be recorded in the 

logbook twice daily (both in the morning and evening).  

In the field, soil samples will be sealed into wide-mouthed jars and placed in individual 

sealable plastic bags prior to storage. Soil samples designated for analysis of TAL metals 

without mercury will be stored at 4 ±2°C until being shipped to the laboratory.  

A secure area will be available for sample holding and preparing plant tissue and soil 

samples for shipment to the laboratory (SOP-7 in Attachment A2). 

The following steps will be taken to prepare samples for shipment: 

1) Review field logs regarding sample characteristics 

2) Leave the original sample label with the appropriate sample  

3) Ensure that appropriate SOPs have been followed regarding sample identification 

4) Further prepare sample for shipment to the analytical laboratory (as needed) and 

complete the COC forms. 
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The storage temperature will be maintained for plant tissue samples and soil samples 

designated for analysis of mercury in a secure area while they are awaiting shipping. Prior 

to shipping to the analytical laboratory, plant samples will be packed in hard-sided coolers 

on dry ice. Sealed soil sample jars enclosed in individual sealable plastic bags will be packed 

in hard-sided coolers to prevent breakage and separated in the cooler by bubble wrap or 

other shock‐absorbent material. Separate coolers will be used for soil samples that require 

refrigeration (those designated for mercury analysis) and those that do not require 

refrigeration (no mercury analysis). Wet ice in sealed plastic bags will be placed in the 

cooler of soil samples that require refrigeration to maintain a temperature of approximately 

4 ±2°C. All samples will be shipped via priority overnight delivery service or courier service 

so that they arrive at ALS within 48 hours from the time of sample shipment.  

For plant tissue samples, appropriate shipping containers will be selected for dry ice, and 

appropriate shipping labels indicating the use of dry ice will be affixed to the containers. 

Sufficient plant tissue samples will be placed in each laboratory-supplied hard-sided plastic 

cooler to occupy approximately 60 to 70 percent of the cooler volume, and the remaining 

space in the cooler will be filled with dry ice. Plant tissue samples will be placed inside a 

large plastic bag (e.g., sturdy garbage bag or drum liner); the bag will be tied closed and 

sealed at the tied area with a custody seal to ensure that custody is maintained if the cooler 

is opened for inspection during shipment. Completed COC forms will be placed in 

resealable plastic bags and included in each cooler. After each cooler is packed with samples 

and ice, it will be secured at both ends with nylon strapping tape and the following items 

will be attached: 

• Address label for processing laboratory 

• Two custody seals 

• Overnight shipping airbill (unless transported via courier service) 

• Perishable goods label and at least one of the following labels: “This End Up,” 

“Fragile,” or “Handle With Care.” 

For soil samples, appropriately sized coolers will be selected for packaging and the inside 

cleaned of gross contamination. The inside of each cooler will be lined with bubble wrap. 

A large opened plastic bag (e.g., sturdy garbage bag or drum liner) will be placed inside 

the bubble wrap-lined cooler before placing any soil samples inside the cooler. Soil samples 

(which at the sample collection site have already been placed in individual sealable plastic 

bags) will be individually wrapped with bubble wrap and placed inside the bag-lined 

cooler. For coolers with soil samples designated for mercury analysis, the wrapped sample 

jars will be placed in a designated laboratory-supplied hard-sided plastic cooler to occupy 

approximately 60 to 70 percent of the cooler volume, and the remaining space in the cooler 
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will be filled with wet ice in sealed plastic bags and bubble wrap to keep samples from 

shifting during transport. The bag will be tied closed and sealed at the tied area with a 

custody seal to ensure that custody is maintained if the cooler is opened for inspection 

during shipment. Completed COC forms will be placed in resealable plastic bags and 

included in each cooler. After the cooler is sufficiently packed to prevent shifting of the 

containers, it will be secured at both ends with nylon strapping tape and the following items 

will be attached: 

• Address label for processing laboratory 

• Two custody seals 

• Overnight shipping airbill (unless transported via courier service) 

• At least one of the following labels: “This End Up,” “Fragile,” or 

“Handle With Care.” 

2.6 STUDY-DERIVED WASTE 

All disposable materials and supplies used for sample collection and processing (e.g., paper 

towels, gloves) will be placed in heavyweight garbage bags or other appropriate containers. 

This waste will be placed in a normal refuse container for disposal at a solid waste landfill.  
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3 FIELD DOCUMENTATION 

The integrity of each sample from the time of collection to the point of data reporting must 

be maintained. Proper record-keeping and COC procedures will be implemented to allow 

samples to be traced from collection to final disposition. Representative photographs will 

be taken of each type of sampling activity performed during the study. Site photographs 

from various angles and views of the specific sampling locations within the SAs will be 

collected. 

3.1 FIELD LOGBOOK 

All field activities and observations will be noted in a field log (SOP-5). The field log will 

be either a bound document containing individual field and sample log forms or an 

electronic tablet (backed up daily) containing the same documentation. Information will 

include personnel, date, time, SA and sample event, sampler, types of samples collected, 

and general observations. Any changes that occur during sampling (e.g., personnel, 

responsibilities, deviations from the FSP) and the reasons for these changes will be 

documented in the field log. The log will identify onsite visitors (if any) and the number of 

photographs taken at each sampling location (if this information is not recorded on the 

sampling forms). The field supervisor is responsible for ensuring that the field log and all 

field data forms are correct; if electronic records are kept, the field supervisor will upload 

those to the secure project website on a daily basis, or as often as practical. Requirements 

for keeping logbooks include the following: 

• If paper logbooks are used: 

 They will be bound all-weather paper, with consecutively numbered pages. 

 Removal of any pages, even if illegible, will be prohibited. 

 Entries will be made legibly with black (or dark) waterproof ink. 

 Corrections will be made by drawing a single line through the original entry, 

with the corrected entry written alongside the original. Corrections will be 

initialed and dated and may require a footnote for explanation. 

• Each day’s first entry will be made on a new, blank page. 

• Easy to understand, descriptive language will be used.  

• Entries will be made while activities are in progress or as soon afterward as possible 

(the date and time that the notation is made should be noted, as well as the time of 

the observation itself). 
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• Blank lines on a page or blank pages in the logbook will be lined out to indicate that 

they were intentionally left blank. 

• The date and time, based on a 24-hour clock (e.g., 0900 for 9:00 am and 2100 for 9:00 

pm), will appear on each page. 

• The field supervisor must sign and date the last page of each daily entry in the field 

logbook (either electronic or hardcopy). 

In addition to the preceding requirements, if a paper logbook is used, the person recording 

the information must initial and date each page of the field logbook. If more than one 

individual makes entries on the same page, each recorder must initial and date each entry. 

The bottom of the page must be signed and dated by the individual who makes the last 

entry. The field supervisor, after reading the day’s entries, also must sign and date the last 

page of each daily entry in the field logbook. 

The type of information that may be included in the field logbook and/or field forms 

includes the following: 

• Task name and sampling locations within each SA 

• Sample event (e.g., spring, late June, late August) 

• Task start date and end date 

• Weather conditions 

• Name of person making entries and other field staff (including EPA oversight) 

• Onsite visitors, if any 

• Date and collection time of each sample 

• The sampling location name 

• Coordinates of plant and soil/sediment samples 

• Specific information on each type of sampling activity (including whether the 

quantity of plant material for kinnikinnick leaves, wild rose leaves and stems, wild 

mint, willows, or tules is too limited to collect the additional mass required for 

mercury analyses as well as TAL metals) 

• Observations made during sample collection 

• Number of photographs taken at each sampling location  

• A record of site health and safety meetings, updates, and related monitoring 

• Any deviation from the sampling plan and reasons for deviation. 

In addition, a sampling location map will be updated during sampling and will be 

maintained throughout the sampling event. This map will include the specific plant species 
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and plant parts collected in each SA. All logs must be completed at the time any 

observations are made. It is advisable to, when possible, photocopy each day’s entries to 

provide a backup copy that can be kept at a secure location (e.g., field laboratory or hotel 

room). When field activities are complete, the logbooks and all forms will be retained by 

TAI and its technical team as hardcopy and/or pdf files. These documents will be entered 

into the TAI technical team project file. 

3.2 CHAIN-OF-CUSTODY PROCEDURES 

Samples are in custody if they are in the custodian’s view, stored in a secure place with 

restricted access, or placed in a container secured with custody seals. Samples will not be 

outside of designated personnel’s custody unless the samples have been transferred to a 

secure area (i.e., locked up and custody sealed) or transferred to the laboratory. If the 

samples cannot be placed in a secure area, then a field team member must physically remain 

with the samples at all times (e.g., at meal times). A COC record will be signed by each 

person who has custody of the samples and will accompany the samples at all times. Copies 

of the COC form will be included in laboratory and QA/QC reports. Attachment A3 

contains an example of the COC form that will be used during the study, with directions 

for how to fill out the form in SOP-7 (Attachment A2). 

The COC form will be either paper or electronic and, at a minimum, will include the 

following information:  

• Project name 

• Field supervisor’s name and team members responsible for collection of the 

listed samples 

• Sample identification number 

• Collection date and time for each sample 

• Sample type (e.g., plant tissue, soil, or sediment sample) 

• Number of sample containers (e.g., coolers) shipped 

• Requested analyses for each sample (as shown in Table A7-3 of the QAPP) 

• Name, date, time, and signature of the relinquishing and receiving personnel 

(this does not include commercial shipment carriers).  

The field supervisor, as the designated field sample custodian, will be responsible for all 

sample tracking and COC procedures for samples in the field. The field sample custodian 

will be responsible for final sample inventory and will maintain sample custody 

documentation. The field sample custodian will complete the COC form prior to removing 
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samples from the field. Upon transferring the samples to the laboratory, sample custodian, 

or shipping courier, the field supervisor will sign, date, and note the time of transfer on the 

COC form. The original COC form will be transported with the samples to the laboratories. 

All samples will be shipped to the testing laboratories in coolers sealed with custody seals.  

Each laboratory will designate a sample custodian who will be responsible for receiving 

samples and documenting their progress through the laboratory analytical process. The 

sample custodian for each laboratory will confirm the integrity of the custody seals upon 

sample arrival at the laboratory. The laboratory sample custodian will also ensure that the 

COC and sample tracking forms are properly completed, signed, dated, and initialed upon 

receipt of the samples.  

Upon receipt of the samples by the laboratory, the laboratory sample custodian will 

measure the internal cooler temperature and inventory the samples by comparing sample 

labels (i.e., number of samples and sample IDs) to those on the COC form. For plant samples 

or soil samples designated for mercury analysis, if sample temperatures fall outside the 

temperature range specified for sample preservation (i.e., the internal temperature of the 

cooler is >0°C for plant samples or outside the 4°C ±2°C range specified for soil and 

sediment samples designated for mercury analysis), the field supervisor will be alerted 

immediately and field personnel will increase the amount of ice used in the field and 

shipped with subsequent samples. The laboratory sample custodian will enter the sample 

numbers into a laboratory tracking system by task code and sample designation. The 

custodian will assign a unique laboratory sample identifier to each sample number and will 

be responsible for distributing the samples to the appropriate analyst or for storing samples 

at the correct temperature in an appropriate and secure area. 
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Table A1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA01 2014R-258 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, black tree 

lichen, ponderosa pine, chokecherry, wild rose, 

camas and wild strawberry recorded during August 

2017 field reconnaissance, as well as habitat for 

bitterroot, lomatium, morel, shaggy mane, spring 

beauty, and Indian carrot.

678 46.8

SA02 2014R-401 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, ponderosa 

pine, chokecherry, and hazelnut recorded during 

August 2017 field reconnaissance, as well as 

habitat for morels.

1120 80.8

SA03 2014R-441 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, ponderosa 

pine, chokecherry, wild rose, hazelnut, and wild 

strawberry recorded during August 2017 field 

reconnaissance, as well as habitat for morels.

624 43.6

SA04 2014R-402 Tribal allotment

Sarvisberry, kinnikinnick, ponderosa pine, 

chokecherry, wild rose, hazelnut, dwarf 

huckleberry, and wild strawberry recorded during 

August 2017 field reconnaissance, as well as 

habitat for bitterroot, lomatium, morel, shaggy 

mane, and Indian carrot.

542 34

SA05 2014R-410 Tribal allotment

Sarvisberry, kinnikinnick, black tree lichen, 

ponderosa pine, chokecherry, and wild rose 

recorded during August 2017 field reconnaissance, 

as well as habitat for bitterroot, lomatium, shaggy 

mane, and Indian carrot.

370 35

SA06 2014R-403 Tribal allotment

Sarvisberry, kinnikinnick, wild rose, and hazelnut 

recorded during August 2017 field reconnaissance, 

as well as habitat for shaggy mane.

394 26.1

1 of 3
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Table A1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA07 2014R-259 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, 

chokecherry, and wild rose recorded during August 

2017 field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and Indian 

carrot.

226 19.7

SA08 2014U-ADA-023 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, 

chokecherry, wild rose, and hazelnut recorded 

during August 2017 field reconnaissance, as well 

as habitat for bitterroot, lomatium, shaggy mane, 

and Indian carrot.

151 18.3

SA09 2014R-442 Tribal allotment

Sarvisberry, ponderosa pine, chokecherry, wild 

rose, red willow, hazelnut, and wild strawberry 

recorded during August 2017 field reconnaissance, 

as well as habitat for shaggy mane, spring beauty, 

and Indian carrot.

243 21.7

SA10 2016R-808-O2 Tribal allotment

Sarvisberry, kinnikinnick, ponderosa pine, puffball, 

and wild rose recorded during August 2017 field 

reconnaissance, as well as habitat for bitterroot, 

lomatium, shaggy mane, and Indian carrot.

42.6 6.98

SA11 2016R-804-O1 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, wild 

rose, and hazelnut recorded during August 2017 

field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and Indian 

carrot.

121 7.74

SA12 2014R-440 Tribal allotment

Sarvisberry, black tree lichen, chokecherry, and 

hazelnut recorded during August 2017 field 

reconnaissance, as well as habitat for shaggy 

mane, spring beauty, and Indian carrot.

136 9.12

SA13 2016R-801-O3 Tribal allotment

Sarvisberry,  chokecherry, and wild rose recorded 

during August 2017 field reconnaissance, as well 

as habitat for bitterroot, lomatium, shaggy mane, 

and Indian carrot.

37 15.1

2 of 3
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Table A1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA14 2016R-805-O2 Tribal allotment

Sarvisberry, black tree lichen, wild rose, hazelnut, 

wild mint, and tule recorded during August 2017 

field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and Indian 

carrot.

54.1 5.31

SA15
b

RFA-001, RFA-002, 

RFA-003, RFA-004, 

RFA-005

Washington Department 

of Natural Resources

Possible presence of willows in a previously 

sampled area with moderately high concentrations 

of lead in relict floodplain soil.
389

c
15.8

c

SA16
b Barnaby Island 

Campground
National Park Service

Possible presence of willows in a previously 

sampled area with low concentrations of lead in 

beach sediment.
46.2

d
1.99

d

Notes:

c
 These averages represent the average of pre-averaged replicates for each of the five decision units sampled.

d
 Averages are based on sample results for <63 µm, 63 to 125 µm, and 125 to 250 µm size fraction samples.

IC - incremental composite 

a
 Based on the UCR 2010 Beach Sediment Study (Integral 2014), the UCR 2014 Residential Soil Study (CH2M Hill 2016), the UCR 2014 Upland Soil Study 

(Windward et al. 2015), or the UCR 2016 Residential Soil Study (Ramboll Environ 2017).
b 

Sampling areas were not visited during the August 2017 field reconnaissance event. Areas are publicly-accessible and are included for potential sampling of willows.

3 of 3
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Table A2. Target Plant Tissue and Soil Sample Mass Requirements

Field Event Sample Type Plant Scientific Name

Target Plant

Tissue

Target Sample

Mass
a

Minimum Sample

Mass

Alternate Target

Sample Mass

Alternate Minimum

Sample Mass

Soil NA NA 200 g 200 g

Black tree lichen Bryoria fremontii Lichen 2.3 g 1.2 g

Camas Camassia quamash Bulbs 4.5 g 2.3 g

Kinnikinnick
b Arctostaphylos uva-ursi Leaves 5.3 g 2.7 g 2.5 g 1.3 g

Wild rose (stems and leaves)
b Rosa spp. Leaves

48.5  cm with

leaves

24.5  cm with

leaves
23  cm with leaves 11.5 cm with leaves

Puffball
c Calvatia gigantea Fruiting body 5.3 g 2.7 g

Bitterroot Lewisia rediviva Root 29 g 15 g

Lomatium Lomatium spp. Roots 8.1 g 4.1 g

Morel Morchella esculenta Fruiting body 5.3 g 2.7 g

Shaggy mane Coprinus comatus Fruiting body 20 g 10 g

Spring beauty/Indian potato Claytonia lanceolata Corm 3.8 g 1.9 g

Indian carrot
d Perideridia gairdneri Roots 13.4 g 6.7 g

Green willow
b Salix exigua Inner bark 189 cm 126 cm 90 cm 60 cm

Red willow/red-osier dogwood
b Cornus sericea Inner bark 189 cm 126 cm 90 cm 60 cm

Sarvisberry Amelanchier alnifolia Berries 31 g 16 g

Wild strawberry
Fragaria vesca & 

F. virginiana
Berries 31 g 16 g

Chokecherry Prunus virginiana Cherries 62 g 32 g

Hazelnut
Corylus cornuta var. 

californica
Nuts 6 nuts 3 nuts

Ponderosa pine Pinus ponderosa Nuts 20 pine cones 10 pine cones

Wild rose (hips) Rosa spp. Rose hips 8.7 g 4.4 g

Huckleberry Vaccinium  spp. Berries 31 g 16 g

Wild mint
b Mentha arvensis Leaves 8.4 g 4.2 g 4.0 g 2.0 g

Tule
b Schoenoplectus acutus Culms 189 cm 126 cm 90 cm 60 cm

Notes:
a
 Based on consultation with ALS Environmental (ALS), the target sample mass is two times the minimum sample mass expected to result in a 1 g-dw sample for analysis.

c
 Sample mass estimates are assumed to be the same as morel estimates.

d
 Ideally gathered in May or June, before flowering.

NA - not applicable

Mid April to

Early May

Late June

Late August

b
 Plant target will be analyzed for mercury in addition to other TAL metals (except calcium, magnesium, potassium, and sodium).  Where tissue mass is not sufficient for analysis of mercury in addition to TAL

metals, allocation of available mass will be prioritized for analysis of TAL metals and sample collection will proceed based on the Alternate Target Sample Mass or Alternate Minimum Sample Mass.

All

1 of 1
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SITE HEALTH AND SAFETY PLAN  
ADDENDUM APPROVAL  

This Addendum to the general site health and safety plan (SHSP) has been reviewed and 

approved by Teck American Incorporated’s (TAI)  lead technical consultant (Ramboll US 

Corporation [Ramboll]) for the Plant Tissue Study at the Upper Columbia River (UCR) site 

(Site) in support of the remedial investigation and feasibility study (RI/FS) for the Site.  

 

 

 

Ramboll Task Manager            Date 

 

 

 

Ramboll Project Health and Safety Officer        Date 
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SITE HEALTH AND SAFETY PLAN  
ADDENDUM ACKNOWLEDGEMENT 

This Addendum to the general SHSP (TCAI 2009) is approved by TAI for use at the Site. 

The general SHSP and Addendum are the minimum health and safety standard for the Site 

and will be strictly enforced  for all personnel conducting plant  tissue and soil sampling 

activities at the Site. Subcontracted personnel may request to adopt a subcontractor‐specific 

plan in lieu of this Addendum to the general SHSP, but must obtain prior written approval 

from TAI and provide written concurrence from the subcontractor that the subcontractor 

will assume direct responsibility and liability for administering the plan to its employees. 

I  have  reviewed  this  Addendum  to  the  general  SHSP  for  the  study.  I  have  had  an 

opportunity  to ask any questions  I may have and have been provided with satisfactory 

responses.  I understand  the purpose of  the plan, and  I consent  to adhere  to  its policies, 

procedures, and guidelines. 

         

Employee signature 

 

  Company    Date 

         

Employee signature 

 

  Company    Date 

         

Employee signature 

 

  Company    Date 

         

Employee signature 

 

  Company    Date 

         

Employee signature 

 

  Company    Date 

         

Employee signature 

 

  Company    Date 

 

Employee signature 

 

  Company    Date 
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  A1‐1‐1   

1 INTRODUCTION 

This Addendum  to  the UCR RI/FS general SHSP provides specific Site  information and 

health  and  safety  provisions  to  protect  workers  from  potential  hazards  during  plant 

sampling at locations along the UCR. 

Site background information and general health and safety provisions to protect workers 

from  potential  hazards  during  work  at  the  Site  are  presented  in  the  general  SHSP 

(TCAI 2009). 

Subcontractors that are contracted to perform field work associated with the RI/FS may adopt 

the general SHSP and  this Addendum or develop and  follow  their own SHSPs. However, 

subcontractor SHSPs must be consistent with the provisions outlined in the Addendum and 

the general SHSP, and any discrepancies will follow the most protective practices. 

It is Ramboll’s policy to provide a safe and healthful work environment. No aspect of the 

work is more important than protecting the health and safety of all workers. 

Ramboll cannot guarantee the health or safety of any person entering the Site. Because of 

the potentially hazardous nature of  the Site and  the activity occurring  thereon,  it  is not 

possible to regulate personal diligence or to discover, evaluate, and provide protection for 

all possible hazards  that may be encountered. Strict adherence  to  the health and  safety 

guidelines set forth herein will reduce, but not eliminate, the potential for injury and illness 

at the Site. The health and safety guidelines in this plan were prepared specifically for the 

Site and should not be used on any other site without prior evaluation by trained health 

and safety personnel. 

A copy of this Addendum and the general SHSP must be in the custody of the field crew 

during field activities. All individuals performing field work must read, understand, and 

comply with this plan before undertaking field activities. Once the information has been 

read and understood, the individual must sign the Site Health and Safety Acknowledgment 

Form provided with this Addendum to the general plan. Any changes to the plan will be 

written in the plan and initialed by all potentially affected field personnel. The signed form 

and any initialed changes will become part of Ramboll’s project file. A copy of the form will 

be provided to TAI. 

This Addendum may be modified at any  time based on  the  judgment of  the site safety 

officer in consultation with the corporate health and safety officer and project manager or 

designee. Any modification will be presented to the onsite team during a safety briefing 

and will be recorded in the field notebook. 
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  A1‐1‐2   

1.1 ORGANIZATION 

Task‐specific  safety  procedures  associated  with  plant  sampling  are  presented  in  this 

Addendum to the general SHSP. In addition, this Addendum provides detailed field study 

area  and  hospital  location maps,  air monitoring  requirements,  specific  requirements  for 

personal protective equipment  (PPE), work zone definitions, and key emergency  contact 

information. 

The general SHSP (TCAI 2009) provides background site information and general health and 

safety  provisions  to  protect workers  from  potential  hazards  during  field  activities.  The 

information  includes  general  safety  guidelines  for  physical  hazards,  a  chemical  hazard 

evaluation, health and safety training requirements, general PPE requirements, emergency 

planning, general decontamination procedures, vehicle safety, and spill containment. 

1.2 SCOPE OF WORK 

Plant tissue and soil sampling events will be conducted by a TAI field contractor during three 

separate mobilizations (spring 2018, late June 2018, and late August 2018). Plant samples will 

be  collected  by  TAI’s  field  contractor  from  up  to  16  sampling  areas  located  on  Tribal 

allotments  and  other  publicly  accessible  locations  within  the  Site.  It  is  anticipated  that 

sampling will be carried out by one vehicle‐based team (up to 4 to 6 people) and supported 

by an additional vehicle‐based survey team. The coordinates of each sampling location will 

be surveyed using a global positioning system (GPS) unit. 

1.3 DEFINITIONS 

Contamination  

reduction zone 

Area between the exclusion and support zones that provides a 

transition between contaminated and clean zones  

Exclusion zone  Any area of the Site where hazardous substances are present, or 

are reasonably suspected to be present, and pose an exposure 

hazard to personnel 

HAZWOPER  Hazardous Waste Operations and Emergency Response standard, 

as described in 29 Code of Federal Regulations (CFR) Part 

1910.120 

OSHA  Occupational Safety and Health Administration 

Support zone  Any area of the Site, so designated, that is outside the exclusion 

and contamination reduction zones 

WISHA  Washington Industrial Safety and Health Act, as described in 

Chapter 49.17 Revised Code of Washington 
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2 SAFETY GUIDELINES FOR PHYSICAL HAZARDS 

2.1 GENERAL PROJECT HAZARDS 

All work will be done using the buddy system. Depending upon the time of year and the 

location of work, biting insects, venomous snakes, and other wildlife may be an issue when 

accessing any of the sampling locations during the sampling events. Table 2‐1 summarizes 

potential physical hazards posed by proposed Site activities. Table 2‐2 presents potential 

physical hazards that are expected to be present during sampling activities.  

Table 2-1. Summary of Activities and Potential Hazards 

Activity  Potential Hazard 

Tissue and soil sampling  Water hazards; uneven terrain/tripping, slippery walking 
surfaces, cold/hypothermia (depending on sampling event); 
heat stress (depending on sampling event); material handling; 
adverse weather; work in remote areas; wildlife; traversing 
rough terrain 

 

Table 2-2. Potential Physical Hazards and Proposed Safety Procedures 

Potential Hazard  Yes  No  Proposed Safety Procedure 

Uneven 
terrain/tripping, 
slippery walking 
surfaces 

 X    Use caution; wear properly fitting shoes or boots with good 
gripping capacity and ankle support; keep work area 
orderly.  

Cold/hypothermia  X    Keep warm and dry, bring changes of clothes; do not work 
in extreme conditions without proper equipment and 
training; follow cold stress information (Attachment A1-2); 
potential for cold/hypothermia will depend on season. 

Heat stress  X    Drink water frequently in hot weather; take work breaks; 
follow the heat-related illness policy (Attachment A1-3); 
potential for heat stress will depend on season. 

Material handling  X    Lift properly; seek assistance if necessary; do not overfill 
coolers or boxes. 

Adverse weather  X    Seek shelter during storms; work in adverse weather 
conditions only with proper training, clothing, and 
equipment. 

Drowning  X    All employees, when working in or near water (i.e., within 4 
feet/1.2 meters) where there is a potential to voluntarily, or 
involuntarily, enter the water must wear a Type III personal 
flotation device (PFD), Type V work vest, or better. All 
water work (including work near water) must be performed 
during daylight hours. Maintain good housekeeping during 
all activities to prevent slips, trips, and falls. Inspect the 
PFDs prior to use and do not use defective PFDs. Keep 
sampling equipment on the shore organized at all times.   
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Potential Hazard  Yes  No  Proposed Safety Procedure 

Work in remote areas  X    Use the buddy system; carry radio and/or cellular 
telephone; carry satellite telephone, bring sufficient 
equipment in case of accident or injury (first aid kit, shelter 
if appropriate). A satellite telephone is necessary due to the 
unpredictable cellular network. 

Biting insects, 

ticks, and mosquitos 

 X    Biting insects. Use repellents, as needed. 

Ticks. Wear long-sleeved clothing and ankle length boots 
and try to avoid excessive contact with tall brush or grass. 
Personnel should change clothes and inspect their skin 
and scalps for ticks after every day of field work. If 
individuals discover a tick embedded in their skin, it should 
be removed as soon as possible. Grasp the tick with a 
blunt pair of tweezers as close to the skin as possible and 
remove it using slow even pressure. Do not break off the 
head or release fluids from the tick. Gently scrub the area 
with soap and water after removal. Note the date of the bite 
and watch for symptoms such as fever, chills, aches, and 
rashes for a month after the bite. If these symptoms occur, 
consult a doctor. 
 
Mosquitos. Use an insect repellent containing N, N-
diethyl-m-toluamide (DEET). Wear long-sleeved shirts, 
pants, and hat; spray clothing with insect repellent 
containing DEET. Avoid handling dead animals. The risk of 
getting West Nile Virus is very low. Symptoms include 
fever, headache, neck stiffness, stupor, disorientation, 
tremors, convulsions, muscle weakness, paralysis, and 
body aches. If you develop any of these symptoms, contact 
your health care provider. 

Stinging insects, 

bees/wasps  

(allergic reaction) 

     Avoiding wearing bright colors or scents. Use an 
appropriate insect repellent. Wear long-sleeved shirt, hat, 
and gloves. Employees must notify supervisor if they have 
allergies to bee/wasp stings prior to engaging in field 
activities. Employees with allergies may be required to 
carry an appropriate antidote kit. 

Poisonous plants, 

poison ivy, poison 
sumac 

 X    Poison ivy generally has three green leaves on each stem. 
The color and appearance can vary throughout the year. 
Poison sumac generally occurs as a woody shrub or small 
tree with 7 to 13 leaflets as pairs along a central midrib and 
a single leaf at the end. The color and appearance can 
vary throughout the year. It has a smooth texture and are 
bright orange (spring) or glossy dark green with red midribs 
(summer). Avoid contact with all parts of the poison ivy or 
sumac plants. Contact with the oily resins on the plant may 
cause a skin rash. The rash usually appears within 24 to 48 
hours and can last for weeks. If poison ivy or sumac is 
contacted, remove the affected clothing and wash the skin 
with soap and water to remove the oil resins as soon as 
possible. 

Wildlife encounter  X    See individual animals listed below. 



Upper Columbia River     
Appendix A – Attachment A1  FINAL 
Health and Safety Plan Addendum – Plant Tissue Study    April 2018 
 
Table 2-2. Potential Physical Hazards and Proposed Safety Procedures (continued) 

  A1‐2‐3   

Potential Hazard  Yes  No  Proposed Safety Procedure 

Poisonous snakes 
(rattlesnakes) 

 X    Wear appropriate PPE such as ankle-high leather boots, 
long pants, snake chaps, long sleeves when possible, a 
hat, and gloves if cutting brush or handling and moving 
vegetation. Do not reach into burrows or dens, under rocks, 
or logs. Walk heavily through brush. Back away if a snake 
is encountered. Take snake bite kit with a complete set of 
instructions. In case of a snake bite, seek prompt medical 
assistance. The injured employee should rest while 
awaiting (or being transported to) medical assistance. 
Workers should seek medical attention if bitten.  

Black bear  

(potential attack) 

 X    If you come in contact with a black bear, stay calm and 
avoid eye contact. Try to stay upwind and identify yourself 
as a human being by standing up, talking, and waving your 
hands above your head. If you cannot safely move away 
from the bear and the animal does not flee, try to scare it 
away by clapping your hands or yelling. If the bear attacks, 
fight back aggressively. As a last resort if the attack 
continues, protect yourself by curling into a ball or lie on the 
ground on your stomach playing dead. Do not stand 
between mother and cub. Take bear mace with a complete 
set of instructions. All employees must be trained in the 
proper use of bear spray, which includes reading the 
manufacturer’s instructions and discussion during project 
planning and daily health and safety meetings. 

Grizzly bear/ 

brown bear  

(potential attack) 

 X    If you are attacked by a grizzly bear, play dead. Lie flat on 
your stomach or curl up in a ball with your hands behind 
your head. Remain motionless as long as possible. Do not 
run. Do not stand between mother and cub. Take bear 
mace with a complete set of instructions. All employees 
must be trained in the proper use of bear spray, which 
includes reading the manufacturer’s instructions and 
discussion during project planning and daily health and 
safety meetings. 

Cougar  

(potential attack) 

 X    If you come in contact with a cougar, stop, stand tall, and 
don’t run. Try to appear larger than the cougar. Never take 
your eyes off the animal or turn your back. If the animal 
displays aggressive behavior, shout, wave your arms, and 
throw rocks. If the cougar attacks, fight back aggressively 
and stay on your feet. 

Moose  
(between 

mother/calf) 

 X    If you come in contact with a moose, step back. Look for 
the nearest tree, fence, or building or other obstruction to 
hide behind. It’s usually a good idea to run from a moose 
because it usually won’t chase you far. If a moose knocks 
you down, curl up in a ball, protect your head with your 
arms and hands, and hold still. Don’t move or try to get up 
until the moose moves a safe distance away. 

 

2.2 PROJECT-SPECIFIC HAZARDS 

Wildlife. As  listed above,  there  is an abundance of wildlife  in  the study area. Based on 

previous  sampling  events  in  the  study  area  during  summer months,  there  have  been 

encounters with snakes, evidence of bear foraging, and bee/wasp nests both in trees and in 

the grass. Employees should remain alert and aware of their surroundings during the field 
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event and follow proposed safety procedures above for wildlife known to inhabit the area. 

In the event of a wildlife encounter that causes a safety concern, use field vehicles for shelter 

if  they  can be  reached  safely. Use your best  judgement while  still  following  safety  tips 

described above to determine if you can reach the vehicle. 

Water work. This work will  include sampling by TAI  field contractors  in or near water 

where  there  is a potential  to voluntarily, or  involuntarily, enter  the water. Tule samples 

may be collected from shallow water within waterbodies (e.g., a seasonal pond) in the study 

area. All  employees, when working  in or near water  (i.e., within 4  ft/1.2 m) where  the 

danger of drowning exists, must wear a Type III personal flotation device (PFD), Type V 

work vest, or better. The PFDs must be inspected prior to use and not used if defective. It 

is  recommended  that employees wear a PFD during oversight of  sampling activities  in 

water (even if the employee is located outside of the 4‐ft exclusion zone near the water) in 

the event that an emergency situation arises, which may require the employee to move into 

the 4‐ft exclusion zone by the water. All water work (including work near water) must be 

performed during daylight hours. All employees must maintain good housekeeping during 

all sampling activities to prevent slips, trips, and falls.  

Traversing through rough terrain. If traversing unpaved roads or rough terrain, always 

drive slowly and cautiously on site and between sites. Do not attempt to drive in areas such 

as steep, degraded, and/or undrivable roads. If rough terrain is encountered while driving, 

stop the car  in a secure location, and  if safe, attempt to assess the roadway condition on 

foot. If a roadway is blocked, stop the car, and if safe by foot, determine if there is a suitable 

and safe alternative route around  the obstruction at  that  location. Consult  local maps  to 

determine if an alternative route is available. If a different route is unavailable, contact the 

Ramboll Principal Investigator or TAI Project Coordinator to discuss alternative options.  
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3 CHEMICAL HAZARD EVALUATION 

A  chemical  hazard  evaluation  is  presented  in  the  general  SHSP  (TCAI  2009)  and 

incorporated herein by reference. 
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4 PERSONAL PROTECTIVE EQUIPMENT 
AND SAFETY EQUIPMENT 

The  following  sections  address PPE  and  safety  equipment  required  for  completing  the 

sampling activities. 

4.1 PERSONAL PROTECTIVE EQUIPMENT 

Based on chemical and physical hazards associated with the plant tissue and soil sampling 

activities, Tables 4‐1 and 4‐2 identify the PPE required for sampling. 

Table 4-1. Level of Protection Required for Site Activities 

 Level of Protection 

Site Activity  Initiala  Contingencyb 

Tissue and soil sampling  MD  Leave Site, reassess situation 

Sample handling  D  Leave Site, reassess situation 

a See Table 4-2 for definitions 
b Based on unexpected change in Site conditions 

 
Table 4-2. Levels of Protection and Personal Protective Equipment 

Protection Level  Required  Personal Protective Equipment 

Level D  X  Long pants and shirt or work coveralls, safety glasses or goggles (as 
appropriate), and nitrile, neoprene, or Barrier® 5-layer laminate gloves 
(as appropriate). Hard hat and hearing protection as needed. 

Level MD  X  Same as Level D with modification (M) of adding rain gear and PFD, 
as needed. 

 

Is there potential for a respirator to be 

donned during field work?  Yes    No  X 

4.2 SAFETY EQUIPMENT 

The following safety equipment will be on site during the proposed field activities.  

Air Monitoring (check the items required for this project) 

  Photoionization detector    Air sampling pumps 

  Lower Explosive 

Limit/Oxygen meter 

  Miniram 

  Hydrogen sulfide meter    Radiation meter 

  Detector pump and tubes    Other   



Upper Columbia River     
Appendix A – Attachment A1  FINAL 
Health and Safety Plan Addendum – Plant Tissue Study    April 2018 
 
 

  A1‐4‐2   

First  Aid  Kit  (mandatory,  including  adhesive  band‐aids,  gauze,  tape,  gloves, 

cardiopulmonary resuscitation shield, triangle bandage) 

X  Emergency blanket  X  Sunscreen 

X  Insect repellent    Other    

 

Other (check the items required for this project) 

 

X  Eyewash    Fit test supplies 

X  Drinking water  X  Fire extinguisher  

  Stop watch for monitoring heart 

t

  Windsock 

  Thermoscan® thermometer (or 

equivalent) for heat stress 

monitoring 

X  Cellular telephone 

  X  Radio sets (if no cellular or satellite 
telephone service) 

X  Survival kit  X  Global positioning system 

X  Personal flotation device  X  Other:  Satellite telephone, 

hip/chest waders, 

snake chaps, bear 

spray 
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5 AIR MONITORING 

The  principal  chemicals  of  potential  concern  (COPCs)  at  the  Site  are  not  volatile  (i.e., 

metals).  The  chemical  hazard  evaluation  presented  in  the  general  SHSP  (TCAI  2009) 

concluded that, based on previous evaluations, none of the sediment or soil chemicals are 

expected to pose a threat to field personnel during sampling activities. If windblown dust 

becomes problematic to the field crew, operations may be suspended. Tables 5‐1 and 5‐2 

provide  air  monitoring  requirements  and  action  levels  to  be  used  during  sampling 

activities. 

Table 5-1. Site‐specific Air Monitoring Requirements 

Monitoring Instrument 
Calibration 
Frequency Parameters of Interest Monitoring Frequency 

Visual Not applicable Dust Continuous 

 

Table 5-2. Action Levels Established to Determine the Appropriate Level of Personal Protection 

Instrument Reading Action a Comments 

Visual Visual Dust Leave Site, if necessary  
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6 EMERGENCY PLANNING 

In  case  of  any  emergency  affecting  the  Site,  all  affected  personnel must  immediately 

evacuate the work area and report to the Site safety officer at the following predetermined 

location: 

DESIGNATED ASSEMBLY LOCATION—Field vehicle 

In case of injury, field personnel should take precautions to protect the victim from further 

harm and notify local emergency services. In remote areas, it will be necessary to have first 

aid‐trained personnel on the field team. The victim may require decontamination prior to 

treatment—requirements will vary based on Site conditions. 

Emergency medical care will be provided by: 

X  Local emergency medical provider (i.e., fire department; 

see Table 6‐1 for local contact information)  

X  First aid‐trained field staff (for remote areas only). 

 
Table 6-1. Local Emergency Telephone Numbers 

Local 
Resources Name Telephone 

Notified Prior to Work 
(Yes/No)? 

Fire Varies by location 911  Yes. Notify the E911 
coordinator for Stevens 

County (Debby McCanna;  
509-684-2555) of the 

schedule and location of 
work. 

Police Varies by location 911 Yes (see above) 

Ambulance Varies by location 911 Yes (see above) 

Main Hospital Mount Carmel Hospital, Colville, WA 509-684-2561 No 

Directions to 
Mount 
Carmel 
Hospital 

Begin traveling southeast on Highway 395. Highway 
395 becomes Main Street in Colville. 

Turn LEFT on E. Columbia Avenue. Go 0.6 mile. 
Arrive at 982 E. Columbia Avenue. Hospital is on 
right. (See detailed hospital location maps in 
Attachment A1-1)  

 Not applicable 

Alternative 
Hospitals 

St. Joseph's Hospital, Cheweleh, WA 509-935-8211 No 

Ferry County Memorial Hospital, Republic, WA 509-775-3333 No 

Deer Park Hospital, Deer Park, WA 509-276-5061 No 

 Coulee Community Hospital, Grand Coulee, WA 509-633-1753 No 

 Holy Family Hospital, Spokane, WA 509-482-0111 No 

 Veterans Affairs Medical Center, Spokane, WA 509-434-7032 No 

 Sacred Heart Medical Center, Spokane, WA 509-474-3131 No 
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Local 
Resources Name Telephone 

Notified Prior to Work 
(Yes/No)? 

 Deaconess Medical Center-Spokane, Spokane, WA 509-473-7178 No 

 Lincoln Hospital, Davenport, WA 509-725-7101 No 

Field cellular 
telephone or 
satellite 
telephone 

Cellular telephone coverage is spotty in the vicinity 
of the sampling areas. If cellular telephone coverage 
is lost due to a mountain or hill, drive a little farther 
to get coverage. If cellular telephone coverage is 
available, the 911 system will work. A satellite 
telephone may be necessary for areas with limited 
cellular telephone coverage. 

Satellite 
telephone # 

TBD 

Not applicable 

Directions to 
Mount 
Carmel 
Hospital 

Begin traveling southeast on Highway 395. Highway 
395 becomes Main Street in Colville. 

Turn LEFT on E. Columbia Avenue. Go 0.6 mile. 
Arrive at 982 E. Columbia Avenue. Hospital is on 
right. (See detailed hospital location maps in 
Attachment A1-1)  

 Not applicable 

 

In case of serious injuries, death, or other emergency, after local emergency services have 

been  contacted,  the  TAI  Project  Coordinator  and  Ramboll  Task Manager  or  Ramboll 

Principal  Investigator  must  be  notified  immediately.  Contact  numbers  are  listed  in 

Table 6‐2. 

Table 6-2. Corporate Emergency Telephone Numbers 

Corporate Resources Name 

Work/Cellular 

Telephone 

TAI Project Coordinator Kris McCaig Work: 509-623-4501 

Cellular: 509-434-8542 

TAI Assistant Project 
Coordinator 

Denise Mills Work: 509-623-4515 
Cellular: 509-904-9375 

Ramboll Task Manager Lis Nelis  Work: 206-336-1659 

Cellular: 773-209-9818 

Ramboll Principal 
Investigator 

Dina Johnson Work: 206-336-1662 

Cellular: 425-765-1218 

 

Table 6‐3 provides local hospital contact and location information. See Attachment A1‐1 for 

a detailed hospital location map. 
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Table 6-3. Project Area Hospital Information 

Facility Name 

Open for 
Emergency 

Services 
Telephone 

Number Address City 

Mount Carmel Hospital 24 hours  509-684-2561 982 East Columbia Street Colville 

St Joseph's Hospital 24 hours 509-935-8211 500 East Webster Street Chewelah 

Ferry County Memorial 
Hospital 

24 hours 509-775-3333 36 Klondike Road Republic 

Deer Park Hospital 24 hours 509-276-5061 East 1015 'D' Street Deer Park 

Coulee Community 
Hospital 

24 hours 509-633-1753 411 Fortuyn Road Grand Coulee 

Holy Family Hospital Dependent 
on case 

509-482-0111 North 5633 Lidgerwood 
Avenue 

Spokane 

Veterans Affairs 
Medical Center 

7:30 am to 
4:00 pm 

509-434-7032 North 4815 Assembly Street Spokane 

Sacred Heart Medical 
Center 

24 hours 509-474-3131 West 101 Eighth Avenue Spokane 

Deaconess Medical 
Center-Spokane 

24 hours 509-473-7178 West Fifth Avenue Spokane 

Lincoln Hospital 24 hours 509-725-7101 10 Nichols Street Davenport 

 

If any health or safety issue arises, after the victim receives appropriate medical treatment, 

the relevant field crew members will be interviewed to formally document the incident by, 

at a minimum, the Field Supervisor and Task Manager. All incidents will be documented 

in  the  field  logbook.  If  applicable,  a  corrective  action  form will be  filled  out  (see Field 

Sampling Plan Attachment A3) to ensure future health and safety issues are addressed. 
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7 WORK ZONES 

The following work zones are defined for the tissue sampling activities: 

Exclusion zone. The area immediately around the sampling activities will be designated 

as  the exclusion zone. Traffic cones and/or caution  tape will be used  to delineate  the 

specific areas. 

Contamination reduction zone. Not applicable. All sampling activities will occur within 

the exclusion zone. 

Support zone. Not applicable. All sampling activities will occur within  the exclusion 

zone. 

Controls to be used to prevent entry by unauthorized persons. The sampling staff will 

remain cognizant of people approaching the exclusion zone. All unauthorized persons 

will be instructed to remain outside of the sampling area. 
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8 DECONTAMINATION 

The  field  team will decontaminate all sampling equipment  that comes  into contact with 

plant  tissue or  soil prior  to  the  commencement of  sampling  at  each  location  and upon 

completion  of  the  study. This will  include  equipment  such  as plant  trimmers,  trowels, 

mixing bowls, and utensils. The decontamination will consist of thoroughly rinsing all of 

the equipment with potable water, then with soap (i.e., Alconox®), and rinsed with potable 

water after each use. 

Clean  gloves  will  be  worn  at  each  sampling  location  to  avoid  transfer  of  potential 

contaminants among samples. Otherwise, decontamination procedures will follow  those 

presented in the general SHSP (TCAI 2009) and are incorporated herein.  
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9 VEHICLE SAFETY, SPILL CONTAINMENT, AND 
SHIPPING INSTRUCTIONS 

Vehicle safety, spill containment, and shipping  instructions are presented  in  the general 

SHSP (TCAI 2009) and are incorporated herein. 
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10 TASK-SPECIFIC SAFETY PROCEDURES 

Slips, trips, and falls are anticipated to be the greatest hazards to field personnel during the 

plant  tissue and  soil  sampling events, as well as unexpected  contact with  the  sampling 

equipment.  Field  personnel  should  always move  about  the  shore  or  upland  area with 

caution,  and wear  properly  fitting  shoes  or  boots with  non‐slip  soles  and  good  ankle 

support.  

The Site  is  located  in a remote region with  limited cellular  telephone coverage. All  field 

crews will have two‐way radios or a satellite telephone to maintain communication with 

the Field Supervisor. The field crews will coordinate departure and expected return times 

for  all  field  activities  with  the  Field  Supervisor.  Field  crews  will  provide  the  Field 

Supervisor  and Principal  Investigator with  status updates  at  least  every  4 hours while 

performing field collection activities.  

The areas  that will be sampled are accessible  to  the public. Field crew members should 

always be aware of their surroundings, use the buddy system, and/or keep in line‐of‐sight 

contact with other sampling personnel at all times. Samples or sampling equipment should 

not  be  left  unattended.  If  a  crew  member  feels  threatened,  or  if  the  situation  feels 

unpredictable, leave the area immediately. 

When handling sampling equipment or samples, or preservative chemicals (if required), 

nitrile  gloves  should  always  be  worn,  along  with  safety  glasses  or  goggles  when 

appropriate. Keep  a  1‐L  eyewash bottle  accessible during  all  field work. Avoid getting 

preservatives on the skin or clothes. If any preservatives are spilled or splashed on the skin 

or clothes, immediately rinse the affected area with potable water and get medical attention, 

if warranted.  If any preservative  is splashed  in  the eye,  flush  the eye with  the eyewash 

solution, and get immediate medical attention. 
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ATTACHMENT A1-2 
COLD-STRESS FACT SHEET



HYPOTHERMIA - (Medical Emergency)
What happens to the body:
Normal body temperature (98.6°F/37°C) drops to or below 95°F/35°C; fatigue or
drowsiness; uncontrolled shivering; cool, bluish skin; slurred speech; clumsy
movements; irritable, irrational, or confused behavior.
What to do: (land temperatures)
• Call for emergency help (i.e., ambulance or 911).
• Move the person to a warm, dry area. Don’t leave the person alone.
• Remove wet clothing and replace with warm, dry clothing or wrap the person in blankets.
• Have the person drink warm, sweet drinks (sugar water or sports-type drinks) if

he is alert. Avoid drinks with caffeine (coffee, tea, or hot chocolate) or alcohol.
• Have the person move his arms and legs to create muscle heat. If he is unable

to do this, place warm bottles or hot packs in the armpits, groin, neck, and
head areas. Do not rub the person’s body or place him in a warm water bath.
This may stop his heart.

What to do: (water temperatures)
• Call for emergency help (i.e., ambulance or 911). Body heat is lost up to 25

times faster in water.
• Do not remove any clothing. Button, buckle, zip, and tighten any collars, cuffs,

shoes, and hoods because the layer of trapped water closest to the body
provides a layer of insulation that slows the loss of heat. Keep the head out of
the water and put on a hat or hood.

• Get out of the water as quickly as possible or climb on anything floating. Do
not attempt to swim unless a floating object or another person can be reached
because swimming or other physical activity uses body heat and reduces
survival time by about 50 percent.

• If getting out of the water is not possible, wait quietly and conserve body heat by
folding arms across the chest, keeping thighs together, bending knees, and crossing
ankles. If another person is in the water, huddle together with chests held closely.

How to Protect Workers

• Recognize the environmental and workplace conditions that lead
to potential cold-induced illnesses and injuries.

• Learn the signs and symptoms of cold-induced illnesses/injuries
and what to do to help the worker.

• Train workers about cold-induced illnesses and injuries.
• Select proper clothing for cold, wet, and windy conditions. Layer

clothing to adjust to changing environmental temperatures. Wear
a hat and gloves, in addition to underwear that will keep water
away from the skin (polypropylene.)

• Take frequent short breaks in warm, dry shelters to allow the body
to warm up.

• Perform work during the warmest part of the day.
• Avoid exhaustion or fatigue because energy is needed to keep

muscles warm.
• Use the buddy system (work in pairs.)
• Drink warm, sweet beverages (sugar water, sports-type drinks.)

Avoid drinks with caffeine (coffee, tea, or hot chocolate) or alcohol.
• Eat warm, high-calorie foods like hot pasta dishes.
Workers are at increased risk when…
• They have predisposing health conditions such as cardiovascular

disease, diabetes, and hypertension.
• They take certain medications. Check with your doctor, nurse, or

pharmacy and ask if medicines you take affect you while working
in cold environments.

• They are in poor physical condition, have a poor diet, or are older.

THE COLD STRESS EQUATION
LOW TEMPERATURE + WIND SPEED + WETNESS =

INJURIES & ILLNESS
When the body is
unable to warm
itself, serious
cold-related ill-
nesses and inju-
ries may occur,
and permanent
tissue damage and
death may result.
Hypothermia can
occur when land
temperatures are
above freezing or
water tempera-
tures are below
98.6°F/37°C. Cold-
related illnesses
can slowly over-
come a person
who has been
chilled by low
temperatures,
brisk winds, or
wet clothing.
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Wind Speed (MPH)
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30°F/-1.1°C –
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-10°F/-23.3°C –

-20°F/-28.9°C –

-30°F/-34.4°C –
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-50°F/-45.6°C –

Little danger
(Caution)

Freezes exposed flesh
within 1 hour

Danger
Freezes exposed flesh

within 1 minute

Extreme Danger
Freezes exposed flesh

within 30 seconds

Adapted from:
ACGIH Threshold

Limit Values,
Chemical Substances
and Physical Agents
Biohazard Indices,

1998-1999.

FROSTBITE

What happens to the body:
Freezing in deep layers of skin and tissue; pale, waxy-white skin
color; skin becomes hard and numb; usually affects fingers, hands,
toes, feet, ears, and nose.
What to do: (land temperatures)
• Move the person to a warm, dry area. Don’t leave the person alone.
• Remove wet or tight clothing that may cut off blood flow to the

affected area.
• Do not rub the affected area because rubbing damaged the skin

and tissue.
• Gently place the affected area in a warm water bath (105°) and

monitor the water temperature to slowly warm the tissue. Don’t
pour warm water directly on the affected area because it will warm
the tissue too fast, causing tissue damage. Warming takes 25-40
minutes.

• After the affected area has been warmed, it may become puffy and
blister. The affected area may have a burning feeling or numbness.
When normal feeling, movement, and skin color have returned,
the affected area should be dried and wrapped to keep it warm.
Note: If there is a chance the affected area may get cold again, do
not warm the skin. If the skin is warmed and then becomes cold
again, it will cause severe tissue damage.

• Seek medical attention as soon as possible.
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THE HEAT EQUATION

HIGH TEMPERATURE + HIGH HUMIDITY +
PHYSICAL WORK = HEAT ILLNESS

When the body
is unable to
cool itself
through sweat-
ing, serious
heat illnesses
may occur. The
most severe
heat-induced
illnesses are
heat exhaus-
tion and heat
stroke. If ac-
tions are not
taken to treat
heat exhaus-
tion, the illness
could progress
to heat stroke
and death.

Relative Temperature
Humidity

70%

60%

50%

40%

30%

= Danger

= Caution

= Less Hazardous

HEAT EXHAUSTION

What happens to the body:
Headaches, dizziness, or light-headedness, weakness,
mood changes, irritability or confusion, feeling sick to your
stomach, vomiting, fainting, decreased and dark-colored
urine, and pale, clammy skin.

What should be done:
• Move the person to a cool shaded area. Don’t leave the

person alone. If the person is dizzy or light-headed, lay
him on his back and raise his legs about 6-8 inches. If
the person is sick to his stomach, lay him on his side.

• Loosen and remove heavy clothing.
• Have the person drink some cool water (a small cup

every 15 minutes) if he is not feeling sick to his stomach.
• Try to cool the person by fanning him. Cool the skin with

a cool spray mist of water or wet cloth.
• If the person does not feel better in a few minutes call

for emergency help (ambulance or call 911.)
(If heat exhaustion is not treated, the illness may advance
to heat stroke.)

100°F
37.8°C

95°F
35°C

90°F
32.2°C

85°F
29.4°C

80°F
26.7°C

HEAT STROKE - A Medical Emergency

What happens to the body:
Dry, pale skin (no sweating); hot red skin (looks like a
sunburn); mood changes; irritability, confusion, and not
making any sense; seizures or fits, and collapse (will
not respond).

What should be done:
• Call for emergency help (i.e., ambulance or 911.)
• Move the person to a cool, shaded area. Don’t leave the

person alone. Lay him on his back and if the person is
having seizures, remove objects close to him so he won’t
hit them. If the person is sick to his stomach, lay him on
his side.

• Remove heavy and outer clothing.
• Have the person drink some cool water (a small cup every

15 minutes) if he is alert enough to drink anything and not
feeling sick to his stomach.

• Try to cool the person by fanning him or her. Cool the skin
with a cool spray mist of water, wet cloth, or wet sheet.

• If ice is available, place ice packs in armpits and groin area.

How to Protect Workers

• Learn the signs and symptoms of heat-induced illnesses and
what to do to help the worker.

• Train workers about heat-induced illnesses.
• Perform the heaviest work during the coolest part of the day.
• Slowly build up tolerance to the heat and the work activity

(usually takes up to 2 weeks.)
• Use the buddy system (work in pairs.)
• Drink plenty of cool water (one small cup every 15-20

minutes.)
• Wear light, loose-fitting, breathable (like cotton) clothing.
• Take frequent short breaks in cool, shaded areas (allow your

body to cool down.)
• Avoid eating large meals before working in hot environments.
• Avoid caffeine and alcoholic beverages (these beverages make

the body lose water and increase the risk of heat illnesses.)

Workers are at increased risk when…
• They take certain medications. Check with your doctor, nurse,

or pharmacy to see if medicines you take affect you when
working in hot environments.

• They have had a heat-induced illness in the past.
• They wear personal protective equipment.
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STANDARD OPERATING PROCEDURE SOP-1 

SAMPLE AREA SELECTION  

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of the Upper Columbia River site in northeastern Washington. The purpose 

of this SOP is to describe procedures for selecting sample areas (SAs) during each of the three 

field  sampling  events. SAs  that may be visited  for plant  tissue  and  soil/sediment  sample 

collection were pre‐selected based on  information obtained during prior studies and  field 

reconnaissance efforts. SAs include three high lead SAs and 13 lower lead SAs (SA01 to SA03 

high lead, SA04 to SA16 lower lead; see Table A1 of the field sampling plan [FSP]).  

All three high lead SAs will be visited at the beginning of each sampling event. Visitation of 

lower lead SAs for possible sample collection will be prioritized based on the likelihood that 

a potential target plant species will be found in sufficient abundance. Lower lead SAs that 

have  the  highest  likelihood  of  providing  plant  biomass  based  on  the  results  of  the  field 

reconnaissance effort from August 2017 will be visited first. Collection of each target species 

will be limited to one of three sampling events in 2018 (spring, late June, or late August), with 

the exception of wild rose and black tree lichen. Wild rose will be a target species for two field 

events: spring to collect leaves and stems, and August to collect rose hips. Black tree lichen 

will be targeted for sample collection during each field event or until mass requirements have 

been met or  the  collection  threshold has been  reached. Because each  sampling event will 

target different species, different SA selection decision trees have been established for each 

event. 

Procedures for Sample Area Selection—Spring 

1. During spring, note the presence of strawberry plants. 

2. Survey  high  lead  SAs  (SA01,  SA02,  and  SA03)  to  determine  if  camas,  puffballs, 

bitterroot,  Lomatium, morel,  shaggy mane,  spring  beauty,  and wild  caraway  are 

present and appear sufficiently abundant to meet sample targets. Note the presence 

of wild strawberry to assist with planning for the late‐June field sampling event. 

3. Collect plant tissue and soil samples for spring plant list targets from the three high 

lead SAs.    
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4. Collect plant tissue and soil samples for the spring plant list targets from the following 

three lower lead SAs: SA04, SA05, and SA06. 

5. Upon  completion  of  sampling  at  SA01  through  SA06,  re‐evaluate  sampling needs 

based on the plant  list targets obtained. If sample targets from the spring plant  list 

have  been met  (excluding willow),  no  additional  spring  sampling  is  necessary.  If 

sample  targets  for  the  spring plant  list have not been met, proceed with  sampling 

according to one of the four pathways shown in Figure 1 (use species in parentheses 

following each SA number to select which plot to visit first): 

a. Insufficient Mass Pathway. If puffballs and spring beauty were not sampled 

in high lead SAs and more mass is needed for other species, then proceed to 

SA07  (rose  and  lichen),  SA08  (rose  and  lichen),  and  SA10  (rose  and 

kinnikinnick)  for  collection  of  additional  samples.  Upon  completion  of 

sampling at SA07, SA08, and SA10, re‐evaluate sampling needs based on the 

plant  list  targets obtained.  If sample  targets  from  the spring plant  list have 

been met, no additional  spring  sampling  is necessary.  If  sample  targets  for 

spring plant list have not been met, proceed with sampling at SA11 (rose and 

lichen). Upon  completion  of  sampling  at  SA11,  the  level  of  effort  for  the 

sampling event will be met whether or not sample targets for all species on the 

spring list have been obtained.  

b. Puffball Pathway. If puffballs were sampled in high lead SAs, proceed to SA10 

(puffballs,  rose,  kinnikinnick)  for  collection  of  additional  samples.  Upon 

completion  of  sampling  at  SA10,  re‐evaluate  sampling needs  based  on  the 

plant  list  targets obtained.  If sample  targets  from  the spring plant  list have 

been met, no additional spring sampling is necessary. If sample targets for the 

spring plant list have not been met, proceed with sampling at SA07 (rose and 

lichen), SA08 (rose and lichen), and SA13 (rose). Upon completion of sampling 

at SA07, SA08, and SA13, the level of effort for the sampling event will be met 

whether  or  not  sample  targets  for  all  species  on  the  spring  list  have  been 

obtained.  

c. Spring Beauty Pathway.  If  spring beauty were  sampled  in high  lead  SAs, 

proceed to SA09 (rose, habitat for spring beauty) and SA12 (lichen, habitat for 

spring  beauty)  for  collection  of  additional  targets.  Upon  completion  of 

sampling at SA09 and SA12, re‐evaluate sampling needs based on the plant 

list targets obtained. If sample targets from the spring plant list have been met, 

no additional spring sampling  is necessary.  If sample  targets  for  the spring 
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plant list have not been met, proceed with sampling at SA08 (rose and lichen) 

and SA10 (rose and kinnikinnick). Upon completion of sampling at SA08 and 

SA10,  the  level of effort  for  the sampling event will be met whether or not 

sample targets for all species on the spring list have been obtained. 

d. Spring Beauty  and Puffball Pathway.  If  both  spring  beauty  and puffballs 

were  sampled  in  high  lead  SAs,  proceed  to  SA09  (rose,  habitat  for  spring 

beauty),  SA10  (puffballs,  rose,  kinnikinnick),  and  SA12  (lichen,  habitat  for 

spring  beauty)  for  collection  of  additional  targets.  Upon  completion  of 

sampling at SA09, SA10, and SA12, re‐evaluate sampling needs based on the 

plant  list  targets obtained.  If sample  targets  from  the spring plant  list have 

been met, no additional spring sampling is necessary. If sample targets for the 

spring plant list have not been met, proceed with sampling at SA08 (rose and 

lichen). Upon  completion  of  sampling  at  SA08,  the  level  of  effort  for  the 

sampling event will be met whether or not sample targets for all species on the 

spring list have been obtained. 

6. Sample SA15 and SA16 for willows. 

7. If, over  the  course of  the  spring  sampling event,  the weather  is warm and  sunny, 

additional plants may bloom during the event. In this case and provided the sampling 

contingency day built  into  the schedule  is still available,  the field survey  team will 

return to one high lead SA towards the end of the event; they will select the high lead 

SA  that has  the potential  to yield  the highest number of plant  species.  If  the  field 

survey team finds a target species or plant part that it was unable to find earlier, the 

collection team may return to the SA for additional collection. 

8. At the end of the April field sampling event, the field team will make a list of plant 

species  that were completely sampled and  those where  fewer  than  the 12  targeted 

samples were collected. For plant targets that are not completely sampled during the 

April  field  sampling  event,  supplementary  samples  will  be  collected  during  the 

normal course of the June sampling event if the target is found and sufficient mass is 

available to make one or more samples. Species that are fully collected in April will 

not be collected in subsequent events. 
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Figure 1. Sampling area (SA) selection flow chart for spring 2018 sampling effort. 

 

Procedures for Sample Area Selection—Late June 

High lead SAs (SA01, SA02, and SA03) will be surveyed to determine if sarvisberry 

and wild strawberry are present and appear sufficiently abundant  to meet sample 

mass requirements for collection. If sufficient black tree lichen was collected in spring, 

it will not be collected in late June. If black tree lichen samples are still needed, they 

will be collected. During  the normal course of  the  June sampling event,  if missing 

samples  from  the spring sampling event are  found  they will be collected. Prior  to 

sampling, plot selection flow charts will be updated based on identification of wild 

strawberry plants from spring surveys.   

In addition to sampling, during the June event the survey or sampling team will do a 

trial run to see if using landscaping tree trimmers will allow them to collect pine cones 

directly from ponderosa pine trees. Pine cones that fall to the ground are often already 

damaged; hopefully,  those  collected directly  from  trees may  contain more nuts.  If 

sampling using landscaping tree trimmers is efficient, the sampling team will use the 

trimmers during the August sampling event when pine cones are ripe. 
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1. Collect plant tissue and soil samples for June plant list targets from the three 

high lead SAs (SA01, SA02, SA03) for sarvisberry, wild strawberry, and black 

tree lichen (as needed). 

2. Collect plant tissue and soil samples in SA04, SA07, and SA09.  

3. If  more  mass  is  needed,  sample  SA05  (sarvisberry  and  lichen),  SA06 

(sarvisberry), and SA08 (sarvisberry and lichen). 

4. If more mass is needed, sample SA13 (sarvisberry). If mass is still insufficient 

after sampling SA13, then level of effort for the sampling event will still be met. 

5. If sampling teams were unable to collect willow from SA15 and SA16 during 

the April  sampling  event, make  another  attempt during  the  June  sampling 

event. 

6. At the end of the June field sampling event, the field team will make a list of 

plant species that were completely sampled and those where fewer than the 12 

targeted  samples were  collected.  If  supplementary  samples  are  found  for 

species  that were not  completely  sampled during  the normal  course of  the 

August sampling event, they will be collected. Species that were fully collected 

in prior sampling events will not be collected in subsequent events. 

Figure 2 shows the SA flow chart for the late‐June 2018 sampling effort. 

 

Figure 2. SA selection flow chart for late-June 2018 sampling effort. 
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Procedures for Sample Area Selection—Late August 

High lead SAs (SA01, SA02, and SA03) will be surveyed to determine if hazelnut, wild 

rose  hips,  ponderosa  pine,  and  chokecherry  are  present  and  appear  sufficiently 

abundant  to meet  sample mass  requirements  for  collection.  If  sufficient black  tree 

lichen was collected in spring, it will not be collected in late June. If black tree lichen 

samples  are  still  needed,  they will  be  collected. During  the  normal  course  of  the 

August  sampling  event,  if  supplementary  samples  are  found  for  species  that were not 

completely sampled during prior sampling events, they will be collected. 

1. Collect plant tissue and soil samples in high lead SAs (SA01, SA02, and SA03). 

2. Collect plant tissue and soil samples from lower lead SA05, SA06, and SA14.  

3. If more mass is needed, sample SA04 (hazelnut, rose, pine, and chokecherry), 

SA07  (pine,  chokecherry,  rose,  and  lichen),  and  SA08  (hazelnut,  rose, pine, 

chokecherry, and lichen). 

4. If more mass is needed for hazelnut, sample SA09 (hazelnut, rose, pine, and 

chokecherry). 

5. If more mass is needed for wild rose or chokecherry, sample SA13. 

6. In  addition  to  all  other  sampled  SAs,  sample  two  SAs  for  willows  and 

co‐located soil/sediment: SA15 and SA16. If tules are also found on those sites, 

sample the tules with co‐located soil/sediment as well. Because SA15 and SA16 

must be sampled, they may be sampled at any point during the late‐August 

sampling event to make the event as efficient as possible. 

7. If mass is still insufficient after sampling all these SAs, then level of effort for 

the sampling event will still be met. 

8. If sampling teams were unable to collect willow from SA15 and SA16 during 

the prior sampling events, make another attempt during the August sampling 

event. 

Figure 3 shows the SA flow chart for the late‐August 2018 sampling effort.  



Upper Columbia River    FINAL 
Appendix A – Attachment A2  SOP‐1 
Plant Tissue Sampling SOPs    April 2018 

 

7 

 

Figure 3. SA selection flow chart for late-August 2018 sampling effort.  
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STANDARD OPERATING PROCEDURE SOP-2 

RECORDING PLANT TISSUE AND SOIL/SEDIMENT 
COLLECTION LOCATIONS 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

describes procedures used  for  recording plant  tissue and  soil/sediment  sampling  stations 

within  the study area. Accurate station positioning  is required  to help ensure quality and 

consistency in collecting samples and in data interpretation and analysis. Station positioning 

must  be  both  absolutely  accurate  in  that  it  correctly  defines  a  position  by  latitude  and 

longitude,  and  relatively  accurate  in  that  the  position must  be  repeatable.  The methods 

described in this SOP should be usable for any hand‐held global positioning system (GPS) 

unit; however, the owner’s manual for any GPS unit used should be consulted and used to 

support this SOP. 

Equipment and Materials 

The following is a list of equipment and materials needed by the field sampling team: 

 Hand‐held GPS unit (e.g., Trimble GeoXH) 

 Spare batteries 

 Charging unit. 

A GPS hardware system, such as a Trimble GeoXH GPS (or equivalent device), should be 

used  for  recording  the  location  of  each  plant  and  co‐located  soil/sediment  sample.  The 

standard projection method to be used during field activities is the horizontal datum of the 

World Geodetic System of 1984 (WGS84). 

Positioning System Verification 

GPS  requires  no  calibration  because  all  signal  propagation  is  controlled  by  the  U.S. 

government (the Department of Defense for satellite signals, and the U.S. Coast Guard and 

U.S.  Forest  Service  for  differential  corrections).  Verification  of  the  accuracy  of  the  GPS 

requires  that coordinates be known  for one  (or more) horizontal control points within  the 

study area. The GPS position reading at any given station can then be compared to the known 
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control point. Each morning a survey monument1 will be referenced and added to the maps 

for increased accuracy. 

Station Location Procedures 

Sampling area boundaries and other applicable geographic  information system  (GIS) data 

layers (e.g., aerial photographs, topography) will be uploaded into the hand‐held GPS units 

prior to the sampling effort, if appropriate. A position will be recorded electronically at each 

location  where  plant  tissues  and  soil/sediment  are  collected,  unless  individual  plant 

collections form part of a composite. In the case of composite plant samples, only individual 

plants farther than 3 m apart will have their GPS  location recorded. While each composite 

sample has only one  final sample number,  there may be multiple GPS  locations  recorded 

when plants are more than 3 m apart. In that case, GPS locations for composite samples farther 

than 3 m apart will be labeled with a number in sequence after the sample number (SA04‐

SP05‐P01‐1, SA04‐SP05‐P01‐2, SA04‐SP05‐P01‐3, etc.). Ancillary information will be recorded 

in the field logbook, and may include the personnel operating the GPS system, water depth 

of soil/sediment sample, and the time samples were collected. 

A brief summary of procedures to locate a specific sampling location using a hand‐held GPS 

unit are as follows: 

 Turn on the unit, start the GPS data collection program. 

 Keep the antenna stationary and wait for it to acquire the location of at least four 

satellites.  

 With the antenna still stationary, initiate the data collection for the sample location. 

Ensure that the GPS unit receives at least 20 observations from the satellites before 

closing out the data collection.  

 Save the location into the GPS memory according to the SOP‐3 naming convention (site 

coordinates may also be noted on field forms [Attachment A3 of this FSP] or in the field 

logbook). 

 Charge unit and batteries when not in use.  

Upon completion of the sampling effort, all data points will be downloaded from the GPS 

unit and displayed on a GIS map. Any sampling locations outside of the originally defined 

sampling areas will be mapped and described with supporting documentation (photographs, 

species present, and distance from sampling area) in the field sampling report. 

 

                                                      
1 A list of nearby monuments is found at: http://www.wsdot.wa.gov/monument/search.aspx. 
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STANDARD OPERATING PROCEDURE SOP-3 

SAMPLE LABELING 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

describes  the general procedures  for completing  sample  labels  that will be used  for plant 

tissue and soil/sediment sampling. The project‐specific field sampling plan (FSP) should be 

consulted regarding the rationale behind the sample labeling protocol. 

Equipment and Materials 

Equipment and materials for this task include: 

 Sample labels 

 Indelible marker 

 Copy of the FSP. 

Sample Identifiers 

Sample  identifiers will  be  established  before  field  sampling  begins  and  assigned  to  each 

sample as it is collected. Sample identifiers consist of codes designed to fulfill three purposes: 

1) to identify related samples (i.e., co‐located plant and soil/sediment samples and field split 

samples)  to  ensure  proper  data  analysis  and  interpretation;  2)  to  clearly  connect  sample 

results to sampling locations; and 3) to track individual sample containers to ensure that the 

laboratory  receives  all  of  the  material  associated  with  a  single  sample.  The  following 

subsections describe the location identification numbers (IDs), and sample IDs for individual 

and composite samples. 

Location and Sample Event IDs 

All plants will be collected within predetermined sample areas (SAs), and each SA will each 

be assigned a unique identifier. These location IDs will consist of the following parts:  

 Four‐digit location identification codes with sequential numbers (e.g., SA01, SA02, 

SA03). The first three SAs, SA01 to SA03, represent high lead SAs; SA04 to SA13 

represent lower lead SAs. 

 Two‐digit sample event designation—SP for spring, JU for late June, and LA for late 

August. 
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Examples: 

SA04‐SP = lower lead SA number 4 sampled in the spring 

SA01‐LA = high lead SA number 1 sampled in late August 

These location IDs will be used to document sampling locations and sampling events. 

IDs for Individual and Composite Samples 

Each  individual plant  tissue or  soil/sediment  sample will be assigned a unique  identifier, 

whether that sample is from a single plant or is a composite. The sample ID will include the 

location  and  sample  event  ID  (as  described  above),  the  individual  number,  and  the 

soil/sediment or plant code as shown below.  

 Six‐digit code that combines the SA ID and the sampling event code (as 

described above)  

 Two‐digit sequential number to indicate location of sample 

 One‐digit code to designate a plant or co‐located soil/sediment sample—P for plant, 

S for soil/sediment 

 Two‐digit number to indicate if more than one specimen was collected from that 

location. 

Examples: 

SA04‐SP05‐P01 = first plant tissue sample collected from lower lead SA number 4, 

sampled in the spring from location 5  

SA01‐LA03‐S02 = second co‐located soil sample collected in high lead SA number 1 

sampled in late August from location 3  

Sample Labels 

Sample ID information will be entered onto the sample label with an indelible marker. Other 

information that will be entered onto the sample label includes: 

 Samplers’ initials 

 Date 

 Time. 

If necessary, corrections will be made on the sample labels by drawing a single line through 

the error and entering the correct information with an indelible marker. All corrections will 

be initialed and dated by the person performing the correction (i.e., the individual who made 

the error). 

The sample labels will be placed on each sample container. Sample packaging is discussed in 

SOP‐7.  
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STANDARD OPERATING PROCEDURE SOP-4 

PLANT TISSUE SURVEYING AND SAMPLE COLLECTION  

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

discusses collection of plants by use of hand collection and  the procedures  for processing 

collected tissue. Plant tissue for this study will be collected (when available) from the species 

listed in Table A2 of the field sampling plan (FSP). The final list of collected plants is directly 

dependent  on  plant  abundance  and  fecundity.  Plant  species  that  are  not  present,  or  are 

present  below  threshold  abundance  limits  set  by  the Confederated Tribes  of  the Colville 

Reservation (CCT), will not be collected. If plant species are present but have not produced 

target  reproductive  tissues  (i.e.,  berries,  seeds,  or  rose  hips),  those  species may  not  be 

sampled. The prioritization of sample areas (SAs) to be visited during each field sampling 

event is described in the FSP and in SOP‐1.  

Equipment and Materials 

Equipment and materials to be used for this SOP are: 

 Disposable laboratory gloves (nitrile or latex); these gloves must always be worn 

when handling plant tissues or soil/sediment samples 

 Analytical balance (and calibrated taring weight) or Pesola scale 

 Resealable plastic bags 

 Waterproof labels and tags 

 Permanent marking pen 

 Garden shears (collection of small branches and twigs)  

 Small saw (collection of larger branches) 

 Hand‐held spade (root collection) 

 Shovel or soil corer (soil sample collection) 

 Waders or rubber boots (collection of tules) 

 Dropcloth, tarp, or piece of fabric 

 Bowl or cup and potable bottled water (float test for hazelnuts) 

 Small whiteboards, dry erase markers, whiteboard eraser, or paper towels  
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 Flags or flagging tape to mark plants 

 Tape measure (minimum 20 m) 

 Spray bottle with deionized water 

 Paper towels 

 Measuring cup or other volumetric measurement device 

 Coolers and wet ice for plant and soil samples 

 Personal protective equipment 

 Protective gloves 

 Decontamination supplies 

 Two‐way radios 

 Global positioning system (GPS) receivers 

 Maps (Site) 

 Digital camera 

 Field forms and logbook  

 Pens and pencils 

 First aid kits and health and safety manuals.  

Procedures 

Ideally,  each  plant  tissue  sample will  come  from  one  individual  plant with  a  co‐located 

soil/sediment sample taken from directly below the plant. The GPS coordinates of each plant 

and soil/sediment sample will be recorded. The required tissue from the plant (e.g., leaves, 

stems, berries, etc.) will be collected and weighed in the field according to the required weight 

for laboratory analysis of the appropriate species and tissue (FSP Table A2). When possible, 

discrete samples should be  taken  from physically distant  individuals of  the same species. 

Physically distant plants are less likely to be closely genetically related, are less likely to be 

sharing nutrients through connected root tissues, and are more likely to uptake nutrients from 

soil/sediment with different contaminant of interest (COI) concentrations. If all individuals of 

a target species occur within a patch, individuals as far from one another as possible should 

be  selected  for  sampling.  The  U.S.  Environmental  Protection  Agency  (EPA)  splits  and 

replicates will only be collected  from  robust  individuals when  there  is sufficient mass  for 

sampling without destructively sampling the plant, or when the plant will be destructively 

sampled anyway, and the target plant part is large enough to be divided among samples. 
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Some  plant  species may  not  have  enough mass  for  the  entire  sample  to  come  from  one 

individual. In that case, samples will be composited in the field between nearby individuals 

with  soil/sediment  samples  composited  from  below  each  plant  sampled. When  possible, 

adjacent  individuals  should  be  selected. Nearer  plants  are more  likely  to  be  genetically 

related, more likely to be sharing nutrients through connected root networks, and are more 

likely  to uptake nutrients  from  soil/sediment with  similar COI  concentrations.  Individual 

plants in a composite must all come from the same SA. GPS coordinates should be collected 

for each plant sampled as part of a composite sample when individual plants are farther than 

3 m  from  one  another  (due  to GPS  accuracy  closer  plants may  not  have distinguishable 

coordinates). Individual plants that require compositing will not be used for EPA splits or 

replicates. 

Sampling  will  be  conducted  with  two  teams—a  two‐person  survey  team  that will  flag 

potential samples in SAs ahead of the sampling team, which will collect samples. In each SA, 

the survey team will estimate whether there is enough mass for one or more samples from 

each  target species and  flag  individual plants accordingly. To determine whether  there  is 

sufficient mass for samples, the survey team will make an educated guess based on the plant 

mass table (FSP Table A2), their prior experience with plant sampling, and  in consultation 

with  the  sampling  team  (if  needed).  The  survey  team will  identify  potential  limitations 

regarding the availability of sufficient plant material for kinnikinnick leaves, wild rose leaves 

and stems, wild mint, willows, and tules to support analysis of mercury, in addition to target 

analyte list (TAL) metals. If available plant material is not expected to be sufficient to support 

both  types of analysis, allocation of available material  for analysis of TAL metals will be 

prioritized and the decision documented by the field team in consultation with EPA, CCT, 

and TAI field representatives.   

If the survey team does not discover enough plant mass for one sample of a given species, 

that plant species will not be sampled within that SA. If the survey team estimates that there 

is enough mass within  the SA but  the sampling  team collects below  the minimum sample 

mass  (or below  the alternative minimum sample mass1)  for one sample after collecting all 

flagged  plant  specimens within  the  SA,  the  sampling  team will  do  one  of  three  actions 

depending on the type of tissue that was collected: 1) samples of roots and bulbs that are short 

on mass should be replanted in roughly the same place they were removed; 2) other plant 

parts (berries, stems, and leaves) will be recorded as a sample if they are within 10 percent of 

the minimum sample mass because there is a possibility that there will be sufficient mass once 

dried; 3) samples of non‐root plant parts more than 10 percent below the minimum sample 

                                                      
1 Applies to kinnikinnick leaves, wild rose leaves and stems, wild mint, willows, and tules only. 
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mass should be returned to the SA for natural decomposition because they are unlikely to 

have sufficient mass when dried. 

For each target plant species, sampling teams will collect up to 12 samples per species (up to 

6 in high lead SAs and 6 from lower lead SAs), except for species that form patches. For patch‐

forming species (kinnikinnick, mint, tule, wild strawberry), additional samples past the 12 

may be collected if all 12 samples have been collected but multiple samples were taken from 

one patch.  If  after  collecting  12  samples  another patch  is  found  in  a  subsequent  SA, one 

additional sample may be collected per new patch to reach 6 samples from distinct high lead 

patches  and  6  samples  from distinct  lower  lead patches.  In  this  case,  the  second  sample 

collected from a single patch at a previously visited SA may be submitted for analysis as a 

field duplicate or archived. 

The minimum sample mass for each species is designed to provide the laboratory with 0.9 g 

of dry‐weight plant tissue to allow for sampling of TAL metals (except calcium, magnesium, 

potassium, and sodium), and an additional 1.2 g of dry tissue for species that will additionally 

be analyzed for mercury2. However, the minimum sample mass does not allow for any losses 

that may occur in the laboratory, such as a glass vessel cracking during testing. Therefore, the 

target sample mass is twice the minimum sample mass. The minimum sample mass for each 

species was  determined  by  conducting  drying  experiments  on  specimens  of  the  species 

collected  in the field or on reasonable substitutes when field‐collected specimens were not 

available  (for  example,  store‐bought mushrooms  and  tubers). All  substituted  tissues  for 

drying experiments were selected based on similar mass and tissue density by the field team 

botanist  in consultation with University of Washington colleagues or review of herbarium 

specimens. Once the wet‐to‐dry weight ratio was established for each species, the amount of 

wet weight needed to achieve the dry‐weight minimum sample mass was calculated, and 15 

percent additional mass was added  to account  for natural variation  in plant material. The 

target sample weight is twice the minimum sample weight. Alternative target sample mass 

and the alternative minimum sample mass will only be collected if available plant material is 

not expected to be sufficient to support both TAL metal and mercury analyses. 

Additional considerations were made  for plant species needing preparation  that will  take 

place in the laboratory: hazelnut, ponderosa pine, and chokecherries. The laboratory will pit 

the chokecherries and shell  the hazelnuts and pine nuts before processing. For hazelnuts, 

store‐bought hazelnuts were dried and weighed without the shell to give better estimates of 

the number of hazelnuts needed per sample; additional hazelnuts were added to the sample 

                                                      
2 Analysis of mercury will be limited to the following plant targets: kinnikinnick leaves, wild rose leaves and 

stems, wild mint, willows, and tules. 
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to account for field‐grown hazelnuts being smaller than store‐bought hazelnuts. To estimate 

field collection mass for chokecherries, the mass for strawberries (which were used in a drying 

trial) was  doubled  on  the  assumption  that  they  have  relatively  similar  density  but  that 

chokecherries also have a pit that needs to be removed. Ponderosa pine nuts were collected 

in the field but were weighed with the husk; to estimate the weight needed for sampling pine 

nuts without the husks, the sampling team used a literature value for the weight of one pine 

nut and the number of nuts in a pine cone in conjunction with feedback about how many nuts 

were found in each pine cone during the August 2017 reconnaissance study.  

Splits and Replicates 

The target level of splits and replicates is 5 percent of samples across all species. Assuming 

collection of 6 high lead and 6 lower lead samples for each of the 22 target plant tissues, 5 

percent of  264  total  samples would  round up  to  14  replicates  and  14  splits. As  sampling 

progresses, sampling teams should take split or replicate samples from each individual plant 

that has enough target tissue for both samples until the split and replicate targets are met. If 

more  than 28 plants with sufficient mass  for  twice  the sample mass are  found, additional 

splits or replicates can be collected up to 40 splits and 40 replicates (15 percent); however, 

efforts should be made  to collect  replicates and splits over all  three events  rather  than all 

during a single event. 

Replicates are created in the field when there is twice the target sample mass on one plant. 

Two separate samples will be created from the same plant and each will have its own sample 

number. Collected tissue must be different parts of the same plant (different leaves, different 

berries, etc.); no roots or bulbs will be used for replicates. 

Splits are created in the laboratory when there is twice the sample mass on one plant. In the 

field, one sample with one sample number is created with twice the target sample mass. Splits 

can be the same part of the plant (e.g., bulb, root, etc.) or different parts of the plant (berries, 

leaves, etc.).   

If a plant has so much available mass that four times the target sample mass can be collected, 

both a split and a replicate can be made from the same plant. In that case, the field sampling 

team will collect three samples. Two samples will have the target sample mass, and will be 

recorded as the parent sample and the field replicate. The other sample will have twice the 

target sample mass and will be processed by the laboratory as a split. 

For plant tissues that will be analyzed for mercury in addition to TAL metals (kinnikinnick 

leaves, wild rose leaves and stems, wild mint, willows, and tules), allocation of limited plant 
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material from an individual plant will be prioritized as follows: analysis for TAL metals, then 

analysis for mercury, then collection of a field replicate.    

Survey and Sampling Procedures 

1. The field sampling team will include a field survey team (two members) that identifies 

target species prior to collection, and a collection team (four members) that collects the 

physical samples. Additionally, there will be a field supervisor. A registered 

professional archaeologist will support the field team for the kick‐off meeting to assist 

with tribal communication if needed, and one of the four‐person collection team will be 

a field archaeologist who will stay with the team throughout sampling.  

2. The survey team will proceed to each SA concurrently or in advance of the field 

sampling team. The survey team will notify the field sampling team of any access issues 

and the field team supervisor will consult with TAI and EPA, as needed, to determine 

an alternative SA.  

3. For accessible SAs, the survey team will walk through each SA ahead of the field 

sampling team. Surveyor ribbon or pin flags will be used by the survey team to mark 

the location of plant list targets for potential sample collection by the field sampling 

team. 

4. Selection of plants for flagging and later sampling will be made to the best ability of the 

survey team. Ideally, robust and physically dispersed individual plants will be selected. 
The field survey team can select all six samples from within one high or one lower lead 

SA for a given species; this is recommended to ensure adequate sample collection in the 

case of species that is more difficult to find. However, if there is a priori knowledge that 

the given species is present in other SAs, the field survey team can spread collection 

across SAs at their discretion. Additional protocols to select individuals of specific 

species are provided below in this SOP. 

5. When the field survey team finishes flagging each SA, they will make a list in the 

logbook of which target species were found in each SA, and whether there was enough 

estimated mass to sample that species (this will generate a list of species that were 

identified but had insufficient mass to collect). 

6. As sufficient samples are collected for each species, the survey team will stop flagging 

new individuals of that species. 

7. The survey team will communicate with the sampling team throughout the day at least 

each time one team finishes in an SA to ensure that teams are coordinated in their search 

for required species. 

8. The sampling team will document sample location, weather conditions, date and 

collection time for each sample in the field logbook, and take digital photographs of the 

area, as indicated in SOP‐5 and SOP‐6.  
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9. Samples for plants and patches flagged by the survey team will be collected, measured, 

and packaged using disposable laboratory gloves. Depending on the target part, the 

plant material will be removed with garden shears, a spade, or by hand. The plant 

sample will be weighed. Depending on the target plant, the sample may include 

multiple leaves, fruits, stems, or roots. Once the required weight is achieved, a sample 

will be placed in a resealable plastic bag as described in SOP‐7 and labeled according to 

SOP‐3. Protocols for collection of individual species are outlined below in this SOP. 

10. The target sample mass listed on Table A2 from the FSP should be collected for each 

sample if possible; however, sample teams are not limited to the target sample mass and 

can add additional mass if it is present. 

11. At each sample location, the plant material will be collected before the soil/sediment is 

collected. This will avoid damaging any target plant part (e.g., roots) by the 

soil/sediment sampling effort and will allow for the proper placement of the 

soil/sediment sample if it is in the center of a patch. In addition, for composite samples 

this will allow for the correct proportion of soil/sediment to be collected from each 

location (as described in Step 7 of SOP‐9). 

12. After plant collection, the sampling team will collect pin flags or surveyor ribbons for 

disposal or reuse.  

Protocols for Sampling Individual Species 

Black tree lichen 

1. Target sample mass is 2.3 g; minimum sample mass is 1.15 g. 

2. To collect lichen, a 20‐m‐diameter circle should be selected as a “plot” from which black 

tree lichen should be picked from trees for a composite sample.  

3. Individuals should be added to the sample until the sample weighs a minimum of 1.15 

g. If there is additional sample mass available within the circular plot, continue adding 

samples up to or surpassing 2.3 g. 

4. One soil sample can be taken from the center of the plot.  

5. The GPS location for the plot should be taken with the soil sample from the center of the 

plot.  

6. If sufficient mass has not been collected after one plot has been sampled, select another 

20‐m‐diameter circular plot and sample as above for both lichen and soil.  

7. Continue as above until sufficient mass is reached for a 1.15 g sample. All plant tissue 

should be composited; likewise, all soil samples should be composited. 

8. It is unlikely that sufficient mass will be found to create splits or replicates from this 

species.  
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Root species 

Camas,  bitterroot,  Lomatium,  spring  beauty,  and  Indian  carrot  are  all  plants with  roots, 

corms, or bulbs as the target plant tissue. To collect these plant parts, the plant will have to be 

destructively sampled. The amounts of plant material to be sampled from any one area will 

be determined in consultation with CCT representatives prior to sampling.  

Camas 

1. Target sample mass is 4.47 g; minimum sample mass is 2.24 g. 

2. Lift out the turf covering the camas, if present, in small sections. Then proceed to dig up 

the bulbs.  

3. Remove the largest bulb and weigh using a Pesola scale. Add additional bulbs until the 

total weight of the sample is over the minimum.  

4. If all of the bulbs of the plant do not weigh at least the minimum sample mass, select the 

closest camas plant and add sufficient bulbs to create a composite sample.  

5. Replant any remaining bulbs and replace the turf.  

6. If one camas plant has enough bulbs for twice the target sample mass, create a split or 

replicate sample. However, do not attempt to create a replicate by cutting the bulb. 

7. Wipe tissue sample to remove visible soil and debris, if necessary, using gloved hands 

or paper towels. 

Bitterroot 

1. Target sample mass is 28.2 g; minimum sample mass is 14.4 g. 

2. Lift out the turf (if present) in small sections.  

3. Dig up the root. 

4. Remove the red “embryo” or “heart” near the top of the root and discard. 

5. Weigh remaining root using a Pesola scale.  

6. If the root weighs less than the minimum sample weight, select the next closest plant 

and add the additional root to the first sample to create a composite sample.  

7. Do not create replicates of this species. If a root is twice the target sample mass, it can be 

used as a laboratory split. 

8. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

9. Rinse the tissue samples with deionized water from a spray bottle to remove soil or 

loose debris, dry with a paper towel, and place in a sample bag. 
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Lomatium 

There are several species of Lomatium  that occur  in  this area. All sampled species will be 

lumped into Lomatium spp. although the actual species name should be marked on field data 

sheets if identifiable.  

1. Target sample mass is 8.05 g; minimum sample mass is 4.03 g. 

2. Lift out the turf (if present) in small sections then dig up the root. 

3. Weigh the root with a Pesola scale.  

4. If the root weighs less than the minimum sample weight, select the next closest plant 

and add the root to the first sample to create a composite sample. If possible, composite 

samples should be composed of the same species. 

5. Do not create replicates of this species. If a root is twice the target sample mass, it can be 

used as a laboratory split. 

6. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

7. Rinse the tissue samples with deionized water from a spray bottle to remove soil or 

loose debris, dry with a paper towel, and place in a sample bag. 

Spring beauty/Indian potato 

1. Target sample mass is 3.79 g; minimum sample mass is 1.89 g. 

2. Lift out the turf (if present) in small sections.  

3. Dig up the corm.  

4. Remove the largest corm (about 1 cm long, 0.5 cm in diameter, and close to the surface) 

and weigh using a Pesola scale.  

5. Add additional corms until the total weight of the sample is above the minimum sample 

mass. Replant any remaining corms and replace the turf. 

6. If all of the corms of the plant do not weigh at least the minimum sample mass, select 

the closest spring beauty plant and add sufficient corms to create a composite sample.   

7. If one spring beauty plant has enough corms for a split or replicate, create a split or 

replicate sample. If not, do not attempt to create a replicate by cutting the corm. 

8. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

Indian carrot 

1. Target sample weight is Pending g; minimum sample weight is Pending g.  

2. Lift out the turf (if present) in small sections. 

3. Dig out the root.  
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4. Weigh using a Pesola scale.  

5. If the root weighs less than the minimum sample weight, select the next closest plant 

and add the root to the first sample to create a composite sample.  

6. Do not create splits or replicates of this species. 

7. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

8. Rinse the tissue samples with deionized water from a spray bottle to remove soil or 

loose debris, dry with a paper towel, and place in a sample bag. 

Kinnikinnick 

1. Kinnikinnick grows in large patches and forms roots from multiple branches, making it 

difficult to determine what constitutes an individual plant. If possible, samples should 

be taken from different patches.  

2. Target sample mass is 5.3 g (around 120 leaves); minimum sample mass is 2.7 g. 

3. If the site has only one patch of kinnikinnick, “individual” samples should be collected 

from at least 20 ft apart because an individual can spread up to 15 ft. 

4. Pull leaves off the plant and weigh with a Pesola scale until the minimum sample mass 

or the target sample mass is met. 

5. Only take up to one‐third of an individual plant’s leaves to avoid damaging the plant if 

the sampler can determine what constitutes an individual. 

6. If an individual plant is large enough, take twice the sample and create a split or 

replicate sample. 

7. If one kinnikinnick plant does not supply over the minimum sample mass, select the 

next closest plant and add the leaves to the first sample to create a composite sample. If 

the nearest plant is within the same patch it is probably the same individual; thus, it will 

not be considered a composite sample, and one soil sample can be taken in the middle of 

the sampled plants. 

8. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

9. If after compositing all available tissue within an SA there is not enough mass for a 

minimum sample, an alternative target sample (2.5 g) or an alternative minimum 

sample (1.3 g) should be collected for analysis of TAL metals without mercury. 

Mushrooms 

These directions apply for all puffballs, morels, and shaggy manes. These species may grow 

as an individual mushroom, in pairs, or in a group. If the mushroom is growing singly, the 

soil sample should be taken next to the stalk. If the mushroom is growing in a pair or group 
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(within  1 m),  the  soil  sample  can  be  taken  from  the middle  of  the  group  of  individuals 

sampled because they are likely all the same genetic individuals.  

1. Target mass for puffballs is 5.29 g; minimum sample mass is 2.65 g. 

2. Target mass for morels is 5.29 g; minimum sample mass is 2.65 g. 

3. Target mass for shaggy manes is 19.4 g; minimum sample mass is 9.68 g. 

4. Pick an individual mushroom and weigh it using a Pesola scale.  

5. If the mushroom is part of a group (within 1 m), add additional mushrooms until the 

sample is over the minimum sample mass. 

6. If it does not weigh at least the minimum sample weight, select the next closest 

mushroom or group of mushrooms of the same species and add the mushroom to the 

first sample as a composite sample.  

7. If a group of mushrooms is large enough, take a split or replicate sample. Individual 

mushrooms should not be cut to create replicate samples. 

8. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

Wild rose 

The wild  rose  species group  is  composed  of Rosa  gymnocarpa, R. nutkana,  and R. woodsii; 
individual species name should be marked on each sample if they are identifiable, otherwise 

mark samples as Rosa sp. To increase the odds that rose hips are available in August, the tops 
of large plants or branches with flower buds should not be snipped if sufficient mass can be 

collected without doing so. Smaller rose plants can have all aboveground vegetative material 

sampled; they do not produce many rose hips and they should grow back from the roots. 

1. Target sample mass (length) is 48.5 cm; minimum sample mass (length) is 24.5 cm. 

2. Samples should include young leaves and tender stems.  

3. If one individual plant does not have enough stem length for sampling, select the next 

closest plant and add sufficient stems and leaves for a composite sample. If the plant is 

large enough, a split or replicate sample can be taken. 

4. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels.  

5. If after compositing all available tissue within an SA there is still not enough mass for a 

minimum sample, an alternative target sample (23 cm) or an alternative minimum 

sample (11.5 cm) should be collected for analysis of TAL metals without mercury. 
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Willows 

1. All of the following species are used by tribes and have various local names: Salix exigua, 
S. scouleriana, and S. bebbiana. Therefore, the most prevalent species found at the SA 

should be selected as a representative of the guild. 

2. Target sample mass (length) is 189 cm; minimum sample mass (length) is 126 cm. 

3. Select a branch that is no more than 0.5 in. in diameter and cut it off from an individual 

tree.  

4. Continue to collect branches from an individual tree for each sample until the combined 

branch length is at least 60 cm. 

5. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

6. Take a soil/sediment sample from beneath the crown of the tree. 

7. If after compositing all available tissue within an SA there is still not enough mass for a 

minimum sample, an alternative target sample (90 cm) or an alternative minimum 

sample (60 cm) should be collected for analysis of TAL metals without mercury. 

Sarvisberry, wild strawberry, and huckleberry 

The wild strawberry species group is composed of Fragaria vesca and F. virginiana; individual 
species name should be marked on each sample if they can be identified. Wild strawberries 

can grow from seeds or from rhizomes. If they are growing in a patch, it will be difficult to 

tell individual plants apart because they may be the same genetic individual. Within a patch, 

all strawberries can be collected as one discrete sample with one soil sample collected from 

the center of the patch. 

1. Target sample mass is 30.6 g; minimum sample mass is 15.3 g. 

2. Select an individual plant that is heavily berried, if possible.  

3. Pick berries and add to sample until at least the minimum sample mass has been 

reached. If there are additional berries on the plant, add mass until the target sample 

mass has been achieved or all berries (both ripe and immature) have been picked. 

4. The first time that a heavily berried plant is found for each species, also measure the 

volume of the sample. This will only be done one time per species to calculate the 

mass‐to‐volume ratio. 

5. Sample soil from below the crown of the plant.  

6. If an individual plant does not have enough berries, select the next closest plant and 

pick enough berries to exceed the minimum sample mass for one composite sample.  

7. If a plant has twice the target sample mass, take a split or replicate sample. 
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Chokecherry 

1. Target sample mass is 60 g; minimum sample mass is 30 g. 

2. Select an individual plant that is heavily berried, if possible.  

3. Pick berries and add to sample until at least the minimum sample mass has been 

reached. If there are additional berries on the plant, add mass until the target sample 

mass has been achieved or all berries (both ripe and immature) have been picked. 

4. The first time that a heavily berried plant is found, also measure the volume of the 

sample. This will only be done one time per species to calculate the mass‐to‐volume 

ratio. 

5. Sample soil from below the crown of the plant.  

6. If an individual plant does not have enough berries, select the next closest plant and 

pick enough berries to exceed the minimum sample mass for one composite sample.  

7. If a plant has twice the target sample mass, take a split or replicate sample. 

Hazelnut 

1. Target sample mass is 6 nuts; minimum sample mass is 3 nuts. 

2. Spread a cloth along the ground under the plant of interest and gently shake the 

branches to collect ripe nuts.  

3. Select up to 25 nuts and discard any that have obvious insect damage.  

4. Put remaining nuts into a cup or bowl of deionized water and discard those that float 

(float test; nuts that float are empty or have insect damage that is not visible on the 

shell).  

5. Dry off remaining nuts and put them into the sample bag. The float test and drying of 

hazelnuts takes the place of wiping and spraying to remove visible soil and debris 

because that is a side effect of the float test.  

6. If there are not enough ripe nuts, pick immature nuts from the plant, check for insects, 

and do the float test.  

7. If there are more nuts available, field teams can add more nuts per sample past the 

target sample mass up to 12 nuts per sample.  

8. If there are still not enough nuts for one sample, select the next closest plant and repeat 

steps 2 through 6 until sufficient nuts have been collected for the composite sample.  

9. If the plant has at least twice the target sample mass of hazelnuts that pass both visual 

inspection and the float test, take a split or replicate sample. Do not attempt to cut nuts 

to create replicate samples. 



Upper Columbia River    FINAL 
Appendix A – Attachment A2  SOP‐4 
Plant Tissue Sampling SOPs    April 2018 

 

14 

Ponderosa pine 

1. Target sample mass is 20 undamaged pine cones or equivalent; minimum sample mass 

is 10 undamaged pine cones or equivalent. (Fifty‐one pine nuts are necessary for one 

sample. Undamaged cones can have up to 70 nuts; however, that is rare.) 

2. To collect from individual trees, it would be best to pick cones from the branches of one 

tree by hand or by using landscaping tree trimmers. If that is not possible, select an 

isolated tree and pick up cones from the ground directly beneath and surrounding it.  

3. If the trees are in a dense stand, cones tend to spread no farther than 1.5 times the height 

of the tree. Pick up cones beneath an individual tree, then move at least 1.5 times the 

height of that tree before picking up cones below another tree. 

4. If possible, the survey team should pick trees from multiple SAs because it is a common 

plant and individuals must be sampled at some distance from one another. 

5. Field teams should attempt to select pine cones that do not show herbivore damage, 

mold, or rot.  

6. Co‐located soil samples should be taken from directly below the individual tree selected 

for pine cone collection. 

7. If one tree does not have sufficient cones below it for a minimum sample, create a 

composite sample with the closest ponderosa pine. Cones can be picked up below each 

tree and from the ground between the two trees. Soil samples should be taken for each 

tree used in a composite sample.  

8. If there are enough pine cones below one tree, take a split or replicate sample. Cones 

should not be cut to create replicate samples. 

Wild mint 

Wild mint  grows  in  patches  by  spreading  rhizomes, making  it  difficult  to  differentiate 

individual plants. If more than one patch is found in the same SA, distribute sample collection 

among patches.  

1. The target sample mass is 8.4 g; the minimum sample mass is 4.2 g. 

2. Because one plant usually does not have enough leaves for a whole sample, select the 

next closest plant and continue sampling. Nearby mint plants are probably the same 

individual; therefore, this will not be considered a composite sample.  

3. One soil sample can be taken in the middle of the sampled plants. Mint is robust to 

foraging; thus, all of the leaves can be taken from several stems without harming the 

plant.  

4. Within each patch select individual samples as far from one another as possible.  

5. Note which samples come from the same patch on field data sheets. 
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6. If one patch has enough sample mass for twice the target sample mass, a split or 

replicate sample can be collected. 

7. If after compositing all available tissue within an SA there is still not enough mass for a 

minimum sample, an alternative target sample (4 g) or an alternative minimum sample 

(2 g) should be collected for analysis of TAL metals without mercury. 

Tule 

Tule grow in large patches propagated by rhizomes. This means that it will be impossible to 

determine  what  constitutes  a  genetically  distinct  “individual”  within  our  collection 

timeframe.  If more  than  one patch  is  found  in  the  same  SA, distribute  sample  collection 

among patches. 

1. Target sample mass (length) is 189 cm; minimum sample mass (length) is 126 cm. 

2. Within each patch, select individual tule culms as far from one another as possible for 

different samples.  

3. Select an individual culm that is no more than 0.5 in. in diameter and cut it close to the 

rhizome, below water level if water is present.  

4. Remove the reproductive parts and discard them near the mature plants.  

5. Shake as much water off as possible (if water is present) and measure the specimen.  

6. If one culm does not exceed the target sample length, select the next closest culm and 

sample it as well. Because these culms are likely part of the same genetic individual, this 

is not considered a composite sample, and one soil/sediment sample can be taken from 

the middle of the sampled stems.  

7. Continue to collect culms for each sample until the combined culm length is at least 60 

cm.  

8. Note which samples come from the same patch on field data sheets.  

9. Collect soil/sediment samples from below the location in which tules were collected.  

10. If a patch of tule has enough individual nearby culms to double the target sample 

length, a split or replicate sample can be collected. Replicate samples should consist of 

different culms. 

11. Wipe the tissue sample to remove visible soil and debris, if necessary, using gloved 

hands or paper towels. 

12. Rinse the tissue samples with deionized water from a spray bottle to remove soil, dry 

with paper towel, and place in a sample bag. 

13. If after compositing all available tissue within an SA there is still not enough mass for a 

minimum sample, an alternative target sample (90 cm) or an alternative minimum 

sample (60 cm) should be collected for analysis of TAL metals without mercury. 
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STANDARD OPERATING PROCEDURE SOP-5 

FIELD DOCUMENTATION 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

presents the general information that will be recorded for all plant tissue and soil/sediment 

sampling  activities  conducted by TAI  field personnel  at  sampling  stations  for  the  study. 

Proper record keeping will be conducted in the field to allow samples to be accurately traced 

from  collection  to  final disposition. All  information pertaining  to  field  operations during 

sample collection must be properly documented to ensure transparency and reproducibility 

of methods and procedures. This information will be recorded by field personnel during each 

sampling event in field logbooks, on field forms, and using digital photography to achieve 

this purpose. 

Equipment and Materials 

Equipment and materials used for this SOP are: 

 Field logbook (electronic or all weather paper) 

 Field forms 

 Black‐ink pen 

 Small whiteboards, dry erase markers, and whiteboard eraser or paper towels  

 Digital camera. 

Field Logbooks 

During field sampling events, field logbooks, and field forms (Attachment A3 of this FSP) are 

used  to  record all daily  field activities. The purpose of  the  field  logbook  is  to  thoroughly 

document the sampling event to ensure transparency and reproducibility. The field logbook 

will contain sampling‐related  information supplemental to the field forms. Any deviations 

from  the  project‐specific  field  sampling  plan  (FSP)  that  occur  during  sampling  (e.g., 

personnel, responsibilities, sample station locations) and the reasons for these changes must 

be documented in the field logbook. Other types of information that will be recorded in the 

logbook include the following: 

 Project name  

 Name of each person making entries and other field staff 



Upper Columbia River    FINAL 
Appendix A – Attachment A2  SOP‐5 
Plant Tissue Sampling SOPs    April 2018 

 

 

2 

 The names and affiliations of any onsite visitors 

 Observations made during sample collection, including difficulties encountered 

during sample collection, visible debris, and other details not entered onto the 

field form 

 A record of site health and safety meetings, updates, and related monitoring 

 Presence of construction and maintenance activities or man‐made features that may 

influence plant abundance or distribution. 

The field supervisor is responsible for maintaining the field logbook and ensuring that the 

field logbook and all field data forms are correct. Requirements for logbook entries include 

the following: 

 Entries will be made legibly with black (or dark) waterproof ink. 

 Unbiased, accurate language will be used. 

 Entries will be made while activities are in progress or as soon afterward as possible 

(the date and time that the notation is made should be documented, as well as the 

time of the observation itself). 

 Each consecutive day’s first entry will be made on a new, blank page.  

 The field supervisor must sign and date the last page of each daily entry in the field 

logbook (either electronic or hardcopy). 

 When field activity is complete, the logbook will be entered into the TAI project file. 

All  logbook  entries must  be  completed  at  the  time  any  observations  are made. Logbook 

corrections will be made by drawing a single  line through the original entry, allowing the 

original  entry  to  be  read.  The  corrected  entry  will  be  written  alongside  the  original. 

Corrections will be initialed and dated and may require a footnote for explanation. Blank lines 

on a page or blank pages  in  the  field  logbook will be  lined out  to  indicate  that  they were 

intentionally left blank. 

In addition to the preceding requirements, if a paper logbook is used, the person recording 

the  information must  initial  and  date  each  page  of  the  field  logbook.  If more  than  one 

individual makes entries on the same page, each recorder must initial and date each entry. 

The bottom of the page must be signed and dated by the individual who makes the last entry. 

Upon  completion of  the  field  sampling event,  the  field  supervisor will be  responsible  for 

submitting all field logbooks to be copied and distributed as described below. 
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Field Forms 

Field data forms will be used to record the relevant sample information collected during a 

sampling  event. These  forms will  be  filled  out  completely  by  the  sampling  team during 

sample collection and will include the following information: 

 Project name and date 

 Field crew initials 

 The time each sample was collected 

 Sampling area identifier, as specified in the FSP 

 The global positioning system (GPS) unit used to record the sampling location 

details 

 The sample identifier and analyses to be performed, as specified in the FSP 

 A list of numbered photographs associated with each sample 

 Any additional collection comments. 

Upon  completion of  the  field  sampling event,  the  field  supervisor will be  responsible  for 

submitting all field data forms to be copied and distributed as described below. 

Photographs 

Reference SOP‐6 of  the FSP  for procedures regarding  the documentation requirements  for 

digital photographs.  

Distribution of Copies 

Electronic scans of the field logbooks and field data forms will be made after completion of 

the field sampling event and stored electronically in the project files for use by project staff. 

The  original  field  logbooks  and  forms will  be  placed  in  a  locked  file  cabinet  at  the  task 

manager’s location. 

Setup of Locking File Cabinet 

Each field event will have its own dedicated section in a locking file cabinet. The section label 

will include the project name and TAI work order number. The following documents may be 

included in this cabinet for each field event: 

 Original field logbooks 

 Original field data forms 

 Photograph CDs (see SOP‐6) 

 Original signed chain‐of‐custody (COC) forms. 
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STANDARD OPERATING PROCEDURE SOP-6 

DIGITAL CAMERA USE AND DOCUMENTATION 
PROCEDURES 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

applies  to  taking  digital  photographs  and  placing  the  digital  data  in  a  database. Digital 

photographs may be  taken  to document  field  activities,  site  conditions  and  features,  and 

sampling locations. 

Equipment and Materials 

Equipment and materials for taking digital photographs are: 

 Digital camera 

 Digital storage card  

 Spare batteries  

 12‐V charger  

 Digital camera‐carrying case and manual 

 Field form  

 Small whiteboards, dry erase markers, and whiteboard eraser or paper towels   

 Compass 

 Personal computer.  

Typical Camera Features  

 Ability to save photographs (in standard mode) directly to a memory stick, digital 

storage card, or comparable data storage device 

 Auto focus; manual focus available if required 

 Zoom appropriate for medium distances (no micro or macro lenses should be 

necessary) 

 Brightness control 

 Playback of photographs on camera screen 



Upper Columbia River    FINAL 
Appendix A – Attachment A2  SOP‐6 
Plant Tissue Sampling SOPs    April 2018 

 

 

2 

 Display of photograph number, date, and time  

 Flash  

 Timer  

 Display showing time remaining on battery and remaining storage capacity 

(memory stick, secure digital card, or other) 

 Ability to protect and delete images that have been taken. 

Camera Use 

Digital cameras will be used by the field team to document field activities. Each field team 

will be directly responsible for the camera and ensure that it is not exposed to excessive heat, 

cold,  or  moisture.  The  field  team  leader  will  be  responsible  for  digital  photograph 

documentation or for assigning documentation duties to a team member.  

Digital  photographs  will  be  taken  to  document  field  activities  and  sampling  locations. 

Examples  of  field  activities  for  which  photo  documentation  will  be  useful  include:  1) 

individual plants sampled; 2) soil/sediment sample location; and 3) field sampling techniques 

used, such as equipment use and operation. 

Digital photographs will be collected at a high‐pixel setting such that enlargements can be 

made with minimal degradation in picture quality. 

Photograph Documentation 

Field Team Responsibilities 

Each field team member will keep a daily hardcopy log of all photographs taken during the 

day. The following digital photograph data will be collected: 

 Date and time—as provided by the camera display  

 Location ID 

 Sample ID 

 Photograph ID 

 Photograph direction 

 Photograph notes 

 Comments (including camera number if more than one camera is used) 
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Digital Photograph File Name 

At the end of each field day, the member of the field team who is responsible for the camera 

will transfer the electronic data from the camera to the field operations computer. The folder 

structure will be as follows:  

\\DATA\PHOTOS\YYYYMMDD\SAMPLE AREA\file\[1, 2, 3, … N]  

The notation YYYYMMDD represents the year, month, and day. The sample area (SA) is the 

sampling area name (e.g., SA01) as specified in the Field Sampling Plan (FSP). The individual 

files for the day (e.g., file 1, file 2, … file N) will be placed within this folder using the default 

file identifier provided by the camera. 

Transfer of Information and Archive 

After data  from  the photograph disks have been uploaded,  the original hard  copy of  the 

photograph  log will  be  initialed  and  dated  by  the  team member who  downloaded  the 

photographs, then archived by the responsible field team leader. 

Sample Processing Coordinator Responsibilities  

The  field  team  leader will be responsible  for: 1) reviewing electronic photographs and  the 

associated  logs  as  they  are  made  available  to  ensure  consistency  and  completeness  of 

annotations; 2) collecting and archiving hard copies of the photograph logs; and 3) notifying 

the  sampling  team  leader  of  apparent  inconsistencies,  and making  recommendations  for 

corrective action when they are discovered.  

Key Checks and Items  

Important checks for digital camera management are: 

 Make sure the camera’s battery and spare batteries are fully charged on a daily basis 

 Keep extra memory sticks or digital storage cards available  

 Use flash only when necessary to save battery life 

 Make sure the camera quality level is set at “best” or equivalent (high pixel) 

 Review photograph records periodically to ensure that the electronic photographs 

and the data log agree 

 Allow enough time at the end of the field day to transfer the data. 
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STANDARD OPERATING PROCEDURE SOP-7 

SAMPLE PACKAGING AND SHIPPING 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

presents  the  requirements  and  procedures  to  be  used when  packaging  plant  tissue  and 

soil/sediment  samples  collected  from  sampling  stations  across  the  study  area  for  hand‐

delivery or shipping by commercial carrier to the analytical laboratory. Specific requirements 

for  sample  packaging  and  shipping must  be  followed  to  ensure  the  proper  transfer  and 

documentation of environmental samples collected during field operations. Procedures for 

the careful and consistent  transfer of samples from  the field  to  the  laboratory are outlined 

herein.  

Equipment and Materials 

Specific equipment or supplies necessary to properly pack and ship environmental samples 

include the following: 

 Field sampling plan (FSP) 

 Project‐specific field logbook 

 Resealable airtight bags (assorted sizes) 

 Food‐grade heavy duty aluminum foil 

 Laboratory‐supplied hard‐sided plastic coolers 

 Thermometer 

 Drum liners or sturdy trash bags for securing samples within coolers 

 Large plastic garbage bags (preferably 3 mil [0.003 in.] thick) for cooler lining 

 Fiber‐reinforced packing tape and duct tape 

 Clear plastic packing tape 

 Scissors or knife 

 Bubble wrap 

 Chain‐of‐custody (COC) forms; these may be produced in an electronic format using 

a database program (e.g., FORMS II Lite), in which case a computer and printer is 

also required 
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 COC seals 

 Paper towels 

 “Fragile,” “This End Up” or “Handle With Care” labels, and “Perishable Goods” 

labels 

 Address labels for processing laboratory 

 Airbills for overnight shipping to the laboratory. 

Procedure 

After completing each day of sampling, all plant tissue samples will be transferred from the 

coolers with wet ice into a freezer or cooler with dry ice, and held there until preparation for 

shipment to the laboratory. Samples will be frozen within 20 hours of collection, typically as 

soon as the field crew returns to the location where samples are being held until shipment to 

the laboratory. The temperature of the cooler or freezer will be recorded in the field logbook 

twice daily (once in the morning and once in the evening).  

In  the  field,  soil/sediment  samples will be  sealed  into wide‐mouthed  jars and  stored  in a 

cooler with wet ice at 4°C ±2°C (if being analyzed for mercury) until being shipped overnight 

to the laboratory. Samples not being analyzed for mercury do not have to be stored on ice. 

The temperature of the cooler will be recorded in the field logbook twice daily (once in the 

morning and once in the evening).  

Depending on  the  logistics of  the operation,  field personnel may  transport samples  to  the 

laboratory themselves or use a commercial courier or shipping service. If a courier service is 

used, then field personnel should be aware of certain factors that may limit the capability for 

timely  shipping  (e.g.,  availability  of  overnight  service  and weekend deliveries  to  specific 

areas  of  the  country,  and  shipping  regulations  regarding  “restricted  articles”)  prior  to 

shipping the samples. 

Sample Storage Prior to Shipment 

Samples will  be  placed  in  secure  storage  (i.e.,  locked  room  or  vehicle)  or  remain  in  the 

possession of sampling personnel before shipment. Sample storage areas will be locked and 

secured to maintain sample integrity and COC requirements. The storage temperature will 

be maintained for plant tissue samples in a secure area while they are awaiting shipping. 

Sample Preparation for Plant Tissue Samples 

The  following steps should be  followed  to ensure  the proper  transfer of samples from  the 

field to the laboratory. 
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At the Sample Collection Site and Following the Completion of the Sampling Day 

1. Document all samples appropriately using the proper field logbooks, field forms, 

and required sample container identification (i.e., sample labels with unique 

identification numbers [IDs]) by following the sample labeling procedures described 

in SOP‐3. 

2. Clean the outside of all dirty sample containers to remove any residual material that 

may lead to cross contamination.  

3. Place labeled and bagged plant tissue samples in a second resealable plastic bag such 

that the sample label can be read, and place double‐bagged sample into a cooler.  

4. Because the samples have a required storage temperature, place a sufficient amount 

of wet ice in the sample cooler to maintain the temperature inside the cooler (e.g., 

4°C) throughout the sampling day. 

5. At the end of each sampling day, plant tissue samples will be transferred from the 

coolers with wet ice into a freezer or cooler with dry ice, and held there until 

preparation for shipment to the laboratory. 

To Prepare Plant Tissue Samples and Coolers for Shipping 

1. Choose the appropriately sized laboratory‐supplied hard‐sided plastic cooler for dry 

ice,  making  sure  that  the  outside  and  inside  of  the  cooler  is  clean  of  gross 

contamination.  

2. Line the cooler with bubble wrap. 

3. Concurrently with placing samples in the shipping cooler, the field supervisor will fill 

out electronic COC forms with sample IDs and laboratory analyses to be performed 

(see example blank and filled out COC forms in Attachment A3 to the FSP). 

4. Make sure any applicable laboratory quality control sample designations have been 

made on the COC forms.   

5. Check sample IDs for all samples against the COC form to ensure all samples intended 

for shipment to the laboratory are included. 

6. Samples will be placed  inside a  large plastic bag (e.g., sturdy garbage bag or drum 

liner); the bag will be tied closed and sealed at the tied area with a custody seal to 

ensure  that  custody  is maintained  if  the  cooler  is  opened  for  inspection  during 

shipment. 

7. Because  the samples have a  required storage  temperature, add enough dry  ice  to 

keep  the  samples  frozen  during  overnight  shipping  or  driving  (i.e.,  <0°C).  The 

amount of dry ice that may be required should always be overestimated to ensure 
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the samples are kept frozen. Ice should be enclosed in a resealable plastic bag and 

then placed in a second sealable plastic bag to prevent leakage. Avoid separating the 

samples from the ice with excess bubble wrap because it will insulate the containers 

from the ice.  

8. Sufficient plant tissue samples will be placed in each cooler to occupy approximately 

60 to 70 percent of the cooler volume, and the remaining space in the cooler will be 

filled with dry ice. 

9. After all samples and ice have been added to the cooler, use bubble wrap (or other 

available clean packing material) to fill any empty space to keep the samples from 

shifting during transport. 

10. The field supervisor will sign and date the completed COC form and retain a copy for 

the project  files. Place  the  signed COC  form  in  a  resealable bag  and  tape  the bag 

containing  the  form  to  the  inside of  the  cooler  lid. Each  cooler  should  contain  an 

individual COC form, or multiple forms as appropriate, for the samples contained in 

that particular cooler. 

11. After the cooler is sufficiently packed to prevent shifting of the containers, close the 

lid and seal it shut with fiber‐reinforced packing tape. The cooler should be taped shut 

using nylon strapping tape around the opening between the lid and the bottom of the 

cooler and around the circumference of the cooler at both hinges. 

12. As  security  against  unauthorized  handling  of  the  samples,  apply  two COC  seals 

across the opening of the cooler lid—one on the front of the cooler and one on the side. 

Be sure the seals are properly affixed to the cooler so they are not removed during 

shipment. Additional clear packing tape placed across the seal may be necessary if the 

outside of the cooler is wet. 

13. Affix appropriate shipping  labels  indicating the use of dry  ice to the outside of the 

coolers. 

14. Also attach the address label for the processing laboratory, overnight shipping bill, a 

“Perishable Goods”  label, and at  least one of  the  following  labels: “This End Up,” 

“Fragile,” or “Handle With Care.” 

15. Notify the  laboratory project manager and quality assurance manager that samples 

will be shipped and the estimated arrival time. Upon completion of field activities, the 

field supervisor will provide copies of all COC forms to the task manager and task 

analytical chemistry quality assurance and quality control (QA/QC) coordinator. 
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Sample Preparation for Soil/Sediment Samples 

The  following steps should be  followed  to ensure  the proper  transfer of samples from  the 

field to the laboratory. 

At the Sample Collection Site and Following the Completion of the Sampling Day 

1. Document all samples appropriately using the proper field logbooks, field forms, 

and required sample container identification (i.e., sample labels with unique IDs) by 

following the sample labeling procedures described in SOP‐3. 

2. Clean the outside of all dirty sample containers to remove any residual material that 

may lead to cross‐contamination.  

3. Store each sample container in an individual sealable plastic bag that allows the 

sample label to be read. 

4. Place a sufficient amount of wet ice in the sample cooler to maintain the temperature 

inside the cooler (i.e., 4°C ±2°C) throughout the sampling day if mercury is being 

analyzed in the samples. Samples not being analyzed for mercury do not have to be 

stored on ice. 

5. Place labeled soil/sediment sample jars into a box or cooler such that they are not at 

risk for breaking or coming into contact with ice melt water during transport from 

the field.  

6. Store all sample containers under custody until ready for shipping. 

To Prepare Soil/Sediment Samples and Coolers for Shipping 

1. Choose the appropriately sized laboratory‐supplied hard‐sided plastic cooler and 

make sure that the outside and inside of the cooler is clean of gross contamination. If 

the cooler has an external drain, the drain must be capped and thoroughly taped 

shut with duct tape. 

2. Use bubble wrap to line the cooler and place an opened large plastic bag (preferably 

a bag with a thickness of 3 mil) inside the cooler and inside of the bubble wrap. 

3. Check that the bag protecting the sample container is zipped completely and does 

not appear to have leaks. If the resealable bag is damaged, exchange the bag for a 

new one (this will protect the sample from contact with and potential contamination 

from iced water). Individually wrap each sample container in bubble wrap, 

wrapping around the resealable bag, using either packing tape or a rubber band to 

secure and hold the bubble wrap in place. Place the bubble‐wrapped sample into the 

large plastic bag in the cooler.  
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4. For samples being analyzed for mercury, add enough ice to keep the samples 

refrigerated during shipping (i.e., 4°C ±2°C). Always overestimate the amount of ice 

that may be required. Place the ice in sealable plastic bags and then place each bag 

into a second sealable plastic bag to prevent leakage. Avoid separating the samples 

from the ice with excess bubble wrap because it will insulate the containers from the 

ice.   

5. Samples designated for mercury analysis will be placed in a cooler to occupy 

approximately 60 to 70 percent of the interior space, and the remaining space inside 

the cooler will be filled with wet ice. Samples not designated for mercury analysis do 

not need to be cooled or stored on ice following collection or during transport. 

Separate coolers will be used for soil samples that require refrigeration (those 

designated for mercury analysis) and those that do not require refrigeration (no 

mercury analysis).   

6. After all samples and ice (if applicable) have been added to the cooler, use bubble 

wrap (or other available clean packing material) to fill any empty space to keep the 

samples from shifting during transport. 

7. While the samples are being placed in the shipping cooler, the field supervisor will 

fill out the COC form and include the sample IDs and laboratory analyses to be 

performed (see example blank and filled out COC forms in Attachment A3 to the 

FSP). 

8. Make sure all applicable laboratory quality control sample designations have been 

made on the COC forms. 

9. Check sample containers against the COC form to ensure all samples intended for 

shipment to the laboratory are included. Information on the COC form shall only 

include sample information for the samples within the individual cooler. 

10. The field supervisor will sign and date the completed COC form and retain a copy 

for the project files. Place the signed COC form in a resealable bag and tape the bag 

containing the form to the inside of the cooler lid. Each cooler must contain an 

individual COC form (or multiple COC forms) for the samples contained in that 

particular cooler. 

11. After the cooler is sufficiently packed to prevent shifting of the containers, close the 

lid and seal it shut with fiber‐reinforced packing tape. The cooler must be taped shut 

around the opening between the lid and the bottom of the cooler and around the 

circumference of the cooler at both hinges. 

12. As security against unauthorized handling of the samples, apply two COC seals 

across the opening of the cooler lid—one on the front of the cooler and one on the 
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side. Be sure the seals are properly affixed to the cooler so they are not removed 

during shipment. Additional clear packing tape placed across the seal may be 

necessary if the outside of the cooler is wet. 

13. Also attach the address label for the processing laboratory, overnight shipping bill, 

and at least one of the following labels: “This End Up,” “Fragile,” or “Handle With 

Care.” 

14. Notify the laboratory project manager and quality assurance manager that samples 

will be shipped and the estimated arrival time. Upon completion of field activities, 

the field supervisor will provide copies of all COC forms to the task manager and 

task analytical chemistry QA/QC coordinator. 

Sample Shipping 

Hand Delivery to the Analytical Laboratory 

1.  The field supervisor will notify the analytical laboratory contact and the team project 

QA/QC coordinator that samples will be hand‐delivered to the laboratory by a field 

team member, and will provide the estimated arrival time. 

2.  All environmental samples that are hand‐delivered to the analytical laboratory will be 

received by the laboratory on the same day that they were packed in the coolers. 

3.  Copies of all COC forms will be provided to the task manager. 

Shipped by Commercial Carrier to the Laboratory 

1.  Use an address label and label the cooler with destination and return addresses, and 

add other appropriate stickers, such as “This End Up,” “Fragile,” and/or “Handle 

With Care,”  and  “Perishable Goods”  labels  for  coolers packed with plant  tissue 

samples. For shipments containing two or more coolers, indicate on the address label 

the total number of coolers that the analytical  laboratory should expect to receive 

(e.g., 1 of 2; 2 of 2). Place clear tape over the mailing  label to firmly affix  it to the 

outside of the cooler and to protect it from the weather. This is a secondary label in 

case the airbill is lost during shipment.  

2.  Fill out  the airbill as required and fasten  it  to handle  tags provided by  the shipper 

(or the top of the cooler if handle tags are not available). 
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STANDARD OPERATING PROCEDURE SOP-8 

DECONTAMINATION OF SAMPLING EQUIPMENT 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

describes procedures for decontaminating sampling and processing equipment contaminated 

by inorganic materials.  

In  general,  plant  tissue  and  soil/sediment  sampling  will  not  require  equipment 

decontamination. Plastic bags will be used as a barrier between weighing equipment. For 

example, a resealable plastic bag may be used to hold plant tissue during weighing instead 

of placing the specimen directly on the scale.  

To prevent potential cross‐contamination of samples, all reusable sampling and processing 

equipment will  be  decontaminated  before  each  use. Decontaminated  equipment will  be 

stored away from areas that may cause recontamination. When handling decontamination 

chemicals,  field  personnel  will  follow  all  relevant  procedures  and  will  wear  protective 

clothing as stipulated in the site health and safety plan (SHSP). 

Equipment and Materials 

Equipment required for decontamination includes the following: 

 Plastic buckets (e.g., 5‐gallon bucket) 

 Properly labeled squirt bottles (or large spray bottles if needed) 

 Long‐handled, hard‐bristle brushes 

 Plastic sheeting, garbage bags, and aluminum foil 

 Tap water or potable site water 

 Personal protective equipment as specified in the SHSP. 

Decontamination Procedures  

When necessary, reusable sampling equipment should be decontaminated before and after 

the  sampling  effort  and  between  sampling  stations.  The  specific  procedures  for 

decontaminating reusable sampling equipment are as follows: 

1. Rinse the equipment thoroughly with tap or potable site water to remove any visible 

sediment or debris.  
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2. Pour a small amount of concentrated laboratory detergent (e.g., Alconox, Liquinox) 

into a bucket (e.g., about 1/2 tablespoon per 5‐gallon bucket) and fill it halfway with 

tap or potable  site water.  If  the detergent  is  in  crystal  form, all  crystals  should be 

completely dissolved prior to use. 

3. Scrub the equipment in the detergent solution using a long‐handled brush with rigid 

bristles,  using  a  back‐and‐forth motion.  Be  sure  to  clean  the  outside  of  samplers, 

bowls,  and  other  tools  that may  be  covered with  sediment  or  tissue. Remove  all 

particulate matter and surface films. 

4. Rinse with tap or potable site water. Equipment does not need to be dried before use. 

5. If the decontaminated sampling equipment will not be used immediately, wrap small 

items in aluminum foil for storage with the dull side facing the cleaned surfaces until 

the next use. Large items such as shovels will be wrapped in clean plastic bags. 

6. If the sampling collection or processing equipment is cleaned at the field laboratory 

and transported to the site, wrap the decontaminated equipment  in aluminum foil, 

with  the dull side  facing  the cleaned surfaces, and store and  transport  the cleaned 

equipment in a clean plastic bag (e.g., a trash bag) until ready for use, unless the FSP 

specifies that special handling procedures should be followed.  
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STANDARD OPERATING PROCEDURE SOP-9A 

DISCRETE SOIL SAMPLE COLLECTION 

This  procedure  describes  the  project‐specific  requirements  to  ensure  the  collection  of 

accurate, representative soil samples within the plant tissue sampling areas identified in the 

associated  Field  Sampling  Plan  (FSP),  but  requires  vigilant  care  and  precision  by  each 

sampling team member. Discrete soil samples will be co‐located with and collected adjacent 

to corresponding discrete plant tissue sampling locations. 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

describes the procedures used for collecting discrete soil samples during the study.  

The following procedures may be modified in the field by the field supervisor (in consultation 

with  TAI  and  the  U.S.  Environmental  Protection  Agency  [EPA])  based  on  conditions 

encountered  in  the  field. Such  changes  should be noted  in  the  field  logbook and on  field 

change forms along with the names of the TAI and EPA representatives who have authorized 

the change.  

Equipment and Materials 

The equipment and materials needed by the sampling team includes the following items: 

 Project‐specific FSP and site health and safety plan (SHSP) 

 Maps for each sample area (SA) (see the FSP) 

 Hand‐held global positioning system (GPS) device 

 Auger or coring device (e.g., stainless‐steel hand auger or equivalent equipment) 

 Spade (for high gravel and cobble content soils)  

 Stainless‐steel spoons or single‐use disposable sampling scoops 

 Tape measure or stainless‐steel ruler 

 Survey stakes or pin flags 

 Camera and digital storage card 

 Field logbook 

 Small whiteboards, dry erase markers, and whiteboard eraser  

 Indelible ink markers 
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 Laboratory‐prepared sample jars 

 Chain‐of‐custody (COC) forms and custody seals 

 Field data sheets 

 Sample labels 

 Resealable plastic bags (one quart size) 

 Stiff‐bristle brush 

 Paper towels 

 Coolers  

 Wet ice for samples designated for mercury analysis 

 Canvas or plastic sheet on which to work with collected samples 

 Disposable nitrile gloves for handling samples 

 5‐gallon buckets 

 Concentrated low‐phosphate laboratory detergent (e.g., Liquinox or Alconox) and 

potable water 

 Two‐way radios. 

Procedures for Discrete Soil Sample Collection 

The steps below detail the discrete soil sample collection procedures for this sampling effort. 

Soil samples are to be co‐located with the locations of individual plants where plant parts are 

collected  for  the  study, and will generally be  collected  concurrently with  the plant  tissue 

sampling effort (see SOP‐4).  

1. Transport field personnel and sampling equipment to the planned plant tissue 

sampling location. 

2. Determine the discrete soil sample location in consultation with EPA’s onsite field 

personnel, and mark the location with a pin flag.  

3. Ensure that a cultural resources monitor inspects and approves each discrete soil 

sample location prior to any soil disturbance. If the monitor’s observations result in 

the sample location being shifted away from the selected location to avoid 

disturbance, the change will be recorded in the field logbook. 

4. Move sampling equipment and personnel to the location, and measure and record 

the location coordinates (latitude and longitude) using a hand‐held GPS. 

5. In the field logbook, document the vegetation and any visual evidence of 

anthropogenic disturbance in the vicinity of the marked sample location (see SOP‐5 for 

more information on documenting vegetation information). Take digital photographs 

of the sample location and record each in the photograph log (see SOP‐6). 
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6. Clear large surface debris (e.g., woody debris, duff, vegetation, rocks) from the 

location. Retain residual organic matter overlying mineral soil. 

7. Collect soil 0 to 3 in. below the ground surface using a decontaminated auger, 

coring, or spade tool. Soil samples should be collected as close as possible to the 

marked location. Use a stainless‐steel ruler to measure the sample depth to verify 

that the sample is collected from the target interval. 

a. The volume of the collected soil sample will be visually estimated to exceed the 

volume of the laboratory‐supplied sample jar, with a goal of collecting the 

minimum sample mass of 200 g required for laboratory preparation and analysis. 

8. Manually or using a sieve, remove any sticks, twigs, rocks, and other bulky material 

from the sample. 

9. Place the discrete soil sample into a quart‐sized resealable plastic bag. 

10. Allow the cultural resources monitor to inspect the sample. 

a. If the sample passes cultural resources review, continue with the next sample 

collection steps. 

b. If the sample does not pass cultural resources review, STOP SAMPLE 

COLLECTION, and identify an alternative discrete soil sample location in 

consultation with EPA oversight personnel. 

i. Return rejected sample to the sample location. 

ii. Remove residual soil material from the coring device using a stiff‐bristle 

brush or clean paper towel. 

iii. Repeat steps 3 through 9.  

11. Hand mix the soil sample inside the resealable plastic bag until the sample is 

uniform in size and texture.   

12. Transfer the sample into laboratory‐supplied sample jars using a clean stainless‐steel 

spoon or single‐use disposable sampling scoop, and label the jars in accordance with 

the procedures described in SOP‐3. Return any residual material to the sample 

location. 

13. Store each sample container in an individual sealable plastic bag that allows the 

sample label to be read. For samples designated for mercury analysis, store the 

bagged sample in a cooler with wet ice maintained at a temperature of 4°C ±2°C. 

Samples not designated for mercury analysis do not need to be stored on ice. 

14. Complete field documentation for this sample in accordance with the procedures 

described in SOP‐5. 

15. Decontaminate sampling equipment between soil sample locations following the 

procedures described in Section 2.2.11 of the FSP and in SOP‐8. 
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16. After collecting each soil sample, discard single‐use sampling supplies such as nitrile 

gloves and resealable plastic bags for handling and disposal in accordance with 

Section 2.6 of the FSP. 

17. Package and ship sample‐filled coolers to the analytical laboratory along with all 

appropriate documentation in accordance with the procedures described in SOP‐7.  
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STANDARD OPERATING PROCEDURE SOP-9B 

COMPOSITE SOIL SAMPLE COLLECTION 

This  procedure  describes  the  project‐specific  requirements  to  ensure  the  collection  of 

accurate, representative soil samples within the plant tissue sampling areas identified in the 

associated  Field  Sampling  Plan  (FSP),  but  requires  vigilant  care  and  precision  by  each 

sampling  team  member.  Composite  soil  samples  will  be  co‐located  with  and  collected 

adjacent to corresponding composite plant tissue sampling locations. 

Scope and Applicability 

This  standard operating procedure  (SOP)  is  specific  to  the 2018 Plant Tissue Study being 

conducted  for  Teck  American  Incorporated  (TAI)  in  the  northern  portion  of  the Upper 

Columbia River site in northeastern Washington. This SOP describes the procedures used for 

collecting composite soil samples during  the Plant Tissue Study. This SOP applies only  to 

those  locations where mass  limitations  at  an  individual  plant  necessitate  collection  of  a 

composite  plant  tissue  sample.  Correspondingly,  the  co‐located  soil  sample will  also  be 

collected as a composite of co‐located soil samples for each individual plant that is used to 

make up the composite plant tissue sample.  

The following procedures may be modified in the field by the field supervisor (in consultation 

with  TAI  and  the  U.S.  Environmental  Protection  Agency  [EPA])  based  on  conditions 

encountered  in  the  field. Such  changes  should be noted  in  the  field  logbook and on  field 

change  forms  along with  the names  of  the TAI  and EPA  representatives  authorizing  the 

change. 

Equipment and Materials 

The following is a list of equipment and materials needed by the sampling team: 

 Project‐specific FSP and site health and safety plan (SHSP) 

 Maps for each SA (see the FSP) 

 Hand‐held global positioning system (GPS) device 

 Auger or coring device (e.g., stainless‐steel hand auger or equivalent equipment) 

 Spade (for high gravel‐and‐cobble content soils) 

 Stainless‐steel mixing bowl  

 Stainless‐steel spoons or single‐use disposable sampling scoops 

 Tape measure or stainless‐steel ruler 

 Survey stakes or pin flags 
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 Camera and digital storage card 

 Field logbook 

 Small whiteboards, dry erase markers, and whiteboard eraser  

 Indelible ink markers 

 Laboratory‐prepared sample jars 

 Glass or stainless‐steel 2‐cup measure 

 Chain‐of‐custody records and custody seals 

 Field data sheets 

 Sample labels 

 Resealable plastic bags 

 Stiff‐bristle brush 

 Paper towels 

 Coolers 

 Wet ice for samples designated for mercury analysis 

 Canvas or plastic sheet on which to work with collected samples 

 Disposable nitrile gloves for handling samples 

 5‐gallon buckets 

 Soft‐bristle brush 

 Concentrated low‐phosphate laboratory detergent (e.g., Liquinox or Alconox) and 

potable water 

 Two‐way radios. 

Procedures for Composite Soil Sample Collection 

The  steps below detail  the  composite  soil  sample  collection procedures  for  this  sampling 

effort. 

1. Transport field personnel and sampling equipment to the planned plant tissue 

sampling location. 

2. Determine the component locations where soil will be collected for the composite 

soil sample in consultation with EPA oversight personnel and mark those locations 

with pin flags. 

3. Convey sampling equipment and personnel to those locations and record 

coordinates for each component location using a hand‐held GPS. 
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4. Ensure that a cultural resources monitor inspects and approves each component 

location selected for the composite sample prior to any soil disturbance. 

5. Document the vegetation and any anthropogenic changes in the vicinity of the 

component sampling locations in the field notebook. Take digital photographs of the 

locations (record in the photograph log). 

6. Clear large surface debris (e.g., woody debris, duff, vegetation, rocks) from the 

component locations. Retain any organic matter overlying mineral soil. 

7. Collect soil to a depth of 0 to 3 in. below the ground surface using a decontaminated 

auger, coring, or spade tool . A stainless‐steel ruler will be used to ensure that the 

sample is collected from the correct depth interval. 

a. All component soil samples should be collected as close as possible to the 

selected location in consultation with EPA oversight personnel. 

b. The target minimum sample mass to be collected for any composite soil sample 

is 200 g, or the volume of the laboratory‐supplied sample jar. 

8. Remove manually sticks, twigs, rocks, and other large material from the sample. 

9. Place each component sample that comprises the composite into individual quart‐

sized resealable plastic bag. 

10. Remove residual soil material from the coring device between the component 

sample locations using a stiff‐bristle brush or paper towel. 

11. Allow the cultural resources monitor to inspect each bagged sample. 

a. If an individual bagged component sample passes cultural resources review 

continue sample collection. 

b. If an individual bagged component sample does not pass cultural resources 

review, STOP SAMPLE COLLECTION, and set this material aside and 

determine an alternative component soil sample location in consultation with 

EPA oversight personnel.  

i. Return rejected sample to the sample location. 

ii. Repeat steps 3 through 10.  

12. Hand mix each individual component of the sample within its resealable plastic bag 

using a decontaminated stainless‐steel spoon or a single‐use disposable sample 

scoop until the individual soil sample is uniform in size and texture. 

13. Estimate the proportions of each plant that makes up the associated composite plant 

material sample (e.g., two‐thirds plant A, one‐third plant B). 

14. Transfer soil from individual component samples into a stainless‐steel bowl in 

equivalent proportions to those from the associated plants (continuing example from 

above: two‐thirds soil associated with plant A, one‐third soil associated with plant B). 

15. Hand mix the component soil sample portions in the stainless‐steel bowl using a 

decontaminated stainless‐steel spoon or single‐use disposable sample scoop until the 

composite soil sample is uniform in size and texture.   
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16. Transfer the sample into laboratory‐provided sample jars using a clean stainless‐

steel spoon or single‐use disposal sampling scoop and label the jars according to 

procedures described in SOP‐3. Return any residual material left in sample bags to 

the sample locations and return unused mixed soil to the general area under any of 

the sampled plants. 

17. Store each sample container in an individual sealable plastic bag that allows the 

sample label to be read. 

18. For samples designated for mercury analysis, store the bagged sample in a cooler 

with wet ice maintained at a temperature of 4°C ±2°C. Samples not designated for 

mercury analysis do not need to be stored on ice. 

19. Complete field documentation for this composite soil sample according to 

procedures described in SOP‐5. 

20. Fully decontaminate sampling equipment between composite soil sampling 

locations as described in Section 2.2.11 of the FSP and SOP‐8. 

21. Discard dedicated sampling equipment such as nitrile gloves, quart‐sized resealable 

bags, and single‐use sample scoops. 

22. Package and ship sample‐filled coolers to the analytical laboratory along with all 

appropriate documentation in accordance with the procedures described in SOP‐7.  
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STANDARD OPERATING PROCEDURE SOP-9C 

SEDIMENT SAMPLE COLLECTION 

This  procedure  describes  the  project‐specific  requirements  to  ensure  the  collection  of 

accurate, representative sediment samples within the plant tissue sampling areas identified 

in the associated Field Sampling Plan (FSP). Sediment samples will be co‐located with and 

collected adjacent to corresponding discrete plant tissue sampling locations. 

Scope and Applicability 

This  standard operating procedure  (SOP)  is  specific  to  the 2018 Plant Tissue Study being 

conducted  for  Teck  American  Incorporated  (TAI)  in  the  northern  portion  of  the Upper 

Columbia River site in northeastern Washington. This SOP describes the procedures used for 

collecting sediment samples during the Plant Tissue Study. This SOP applies only to sampling 

areas in which the plants sampled are growing in beach sediment along the Columbia River 

shoreline, and to other wetland areas where tules are collected. 

The following procedures may be modified in the field by the field supervisor (in consultation 

with  TAI  and  the  U.S.  Environmental  Protection  Agency  [EPA])  based  on  conditions 

encountered  in  the  field. Such  changes  should be noted  in  the  field  logbook and on  field 

change  forms  along with  the names  of  the TAI  and EPA  representatives  authorizing  the 

change. 

Equipment and Materials 

The following is a list of equipment and materials needed by the sampling team: 

 Project‐specific FSP and site health and safety plan (SHSP) 

 Maps for each SA (see the FSP) 

 Hip or chest waders 

 Hand‐held global positioning system (GPS) device 

 Auger or coring device (e.g., stainless‐steel hand auger or equivalent equipment) 

 Spade (for high gravel‐and‐cobble content soils) 

 Portable grab sampler (Ponar or equivalent) may be required depending on water 

levels 

 Peristaltic pump, portable battery, and associated tubing may be required 

depending on water levels (used to extract overlying water from sample) 

 Stainless‐steel mixing bowl  
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 Stainless‐steel spoons or single‐use disposable sampling scoops 

 Tape measure or stainless‐steel ruler 

 Survey stakes or pin flags 

 Camera and digital storage card 

 Field logbook 

 Small whiteboards, dry erase markers, and whiteboard eraser  

 Indelible ink markers 

 Laboratory‐supplied sample jars 

 Chain‐of‐custody records and custody seals 

 Field data sheets 

 Sample labels 

 Resealable plastic bags 

 Stiff‐bristle brush 

 Paper towels 

 Coolers 

 Wet ice for samples designated for mercury analysis 

 Canvas or plastic sheet on which to work with collected samples 

 Disposable nitrile gloves for handling samples 

 5‐gallon buckets 

 Soft‐bristle brush 

 Concentrated low‐phosphate laboratory detergent (e.g., Liquinox or Alconox) and 

potable water 

 Two‐way radios. 

Procedures for Sediment Sample Collection 

The steps below detail the sediment sample collection procedures for this sampling effort. 

1. Transport field personnel and sampling equipment to the planned plant tissue 

sampling location. 

2. Determine the sediment sample location in consultation with EPA oversight 

personnel and mark the location with a survey stake. 

3. Convey sampling equipment and personnel to the location, and record coordinates 

for the location using a hand‐held GPS. 
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4. Allow the cultural resources monitor to inspect and approve each sediment sample 

location prior to any substrate disturbance. 

5. Document the vegetation and any anthropogenic changes in the vicinity of the 

location in the field notebook. Take digital photographs of the location (record in the 

photograph log). 

6. Clear large surface debris (e.g., woody debris, duff, vegetation, rocks) from the 

location. Retain any organic matter overlying mineral sediment. If overlying water is 

present, determine appropriate sampling technique based on depth of water. If less 

than 1 to 2 feet, use a 55‐gallon bucket with the bottom removed to isolate sample 

area and remove overlying water with the peristaltic pump. If water depth is greater 

than 2 feet, plan to use a grab sampler or auger. 

7. Collect sediment to a depth of 0 to 3 in. below the ground surface using a 

decontaminated auger, coring tool, spade tool, or grab sampler. A stainless‐steel 

ruler will be used to ensure that the sample is collected from the correct depth 

interval. 

a. All sediment samples should be collected as close as possible to the selected 

location in consultation with EPA oversight personnel. 

b. The target minimum sample mass to be collected for any sediment sample is 200 

g, or the volume of the laboratory‐supplied sample jar. 

8. Remove manually sticks, twigs, rocks, and other large material from the sample. 

9. Place the sediment sample into a decontaminated stainless‐steel mixing bowl. 

10. Allow the cultural resources monitor to inspect the sample. 

a. If the sample passes cultural resources review, continue sample collection. 

b. If the sample does not pass cultural resources review, STOP SAMPLE 

COLLECTION, and determine an alternative sediment sample location in 

consultation with EPA oversight personnel. 

i. Return rejected sample to the sample location. 

ii. Rinse the coring device and stainless‐steel bowl with site water. 

iii. Repeat steps 3 through 10.  

11. Hand mix the sample inside the stainless‐steel bowl until the sediment sample is 

uniform in size and texture.   

12. Transfer the sample into laboratory‐provided sample jars using a clean 

stainless‐steel spoon or single‐use disposal sampling scoop, and label the jars 

according to procedures described in SOP‐3. Return any residual material to the 

sample location. 

13. Store each sample container in an individual sealable plastic bag that allows the 

sample label to be read. 
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14. For samples designated for mercury analysis, store the bagged sample in a cooler 

with wet ice maintained at a temperature of 4°C ±2°C. Samples not designated for 

mercury analysis do not need to be stored on ice. 

15. Complete field documentation for this sediment sample according to procedures 

described in SOP‐5. 

16. Fully decontaminate sampling equipment between sediment sampling locations as 

described in Section 2.2.11 of the FSP and SOP‐8. 

17. Discard dedicated sampling equipment such as nitrile gloves, quart‐sized resealable 

bags, and single‐use sample scoops. 

18. Package and ship sample‐filled coolers to the analytical laboratory along with all 

appropriate documentation according to procedures described in SOP‐7.  
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STANDARD OPERATING PROCEDURE SOP-10 

HANDLING AND REPORTING OF CULTURAL RESOURCES 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

describes the procedures to be followed by all TAI field personnel, including subcontractors, 

should  potential  discoveries,  including  inadvertent  discoveries  of  cultural materials  and 

deposits, and/or Indian burials and human remains occur during execution of the plant tissue, 

soil, or sediment sampling efforts. Cultural materials and deposits (including sacred objects, 

funerary objects, and objects of  cultural patrimony) as well as  Indian burials and human 

remains  are  defined  in  the  Native  American  Graves  Protection  and  Repatriation  Act 

(NAGPRA). 

The  procedures  detailed  below were  developed  to  ensure  compliance with  the National 

Historic  Preservation  Act  (NHPA)  and  the  applicable  requirements,  procedures,  and 

standards  of  the  National  Park  Service  (NPS),  U.S.  Bureau  of  Reclamation  (USBR), 

Confederated Tribes of  the Colville Reservation  (CCT), and  the Spokane Tribe of  Indians 

(STI). Detailed information regarding existing discovery protocols for these entities, as well 

as  implementing  regulations,  notification  requirements,  archaeological  monitoring 

requirements, and other  cultural  resource  coordination activities  for  the Upper Columbia 

River  remedial  investigation  and  feasibility  study  (RI/FS)  are  provided  in  the  cultural 

resources coordination plan (CRCP) in Appendix C of the QAPP.  

Discoveries When a Cultural Resources Monitor is Present 

At the discretion of the cultural resources monitor or tribal representative, ground‐disturbing 

sampling  or  associated  activity may  be  slowed  or  halted  at  any  time  that  a  suspected 

archaeological object or archaeological resource is encountered. The objective of slowing or 

halting  ground‐disturbing  activity  is  to  allow  the  cultural  resources  monitor  or  tribal 

representative  to  confirm and/or make a preliminary assessment of  the discovery. At  the 

discretion of  the cultural resources monitor or  tribal representative,  the discovery and  the 

material in which it is contained may be returned to a location distinct from, but nearby, the 

original  location  of  discovery.  Any  such  relocation  will  be  coordinated  with  the  field 

supervisor.  
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At  the  request  of  the  cultural  resources  monitor  or  tribal  representative,  the  sampling 

personnel will either: 

 Assist in securing access to the location of the discovery and take appropriate 

measures to protect the location of the discovery from rainfall, stormwater, and 

other possible disturbances; or  

 Assist in moving the found artifacts to a protected and secure area away from the 

immediate sampling area. Removal of artifacts from the discovery location will be 

undertaken only if leaving the artifacts in place could jeopardize their integrity due 

to erosion or collection by unauthorized individuals. 

The cultural resources monitor, tribal representative, or a member of the TAI field team will 

remain on site to ensure the security of the find until more extensive efforts can be made to 

secure  the  site  from  further  disturbance,  or  until  a  more  extensive  evaluation  and 

documentation of the discovery can be made. 

Notification  of  any  cultural  resources  that  have  the  potential  to  delay  or  halt  sampling 

activities (i.e., human remains or the  items covered under NAGPRA) must be provided as 

soon as possible to the U.S. Environmental Protection Agency (EPA) for further coordination 

with the consulting parties. 

Discovery of Human Remains 

Native peoples in the study area consider the graves of their ancestors to be important in both 

their  cultural  identity  and  in  defining  their  relationship with  the  land.  These  graves  are 

therefore considered sacred and should be left undisturbed. Should inadvertent disturbance 

occur, the remains and associated materials (funerary objects) must be treated with respect 

and  honor.  All  appropriate  federal,  tribal,  and  state  laws,  regulations,  and  procedures 

regarding burials should be rigorously enforced. 

In the event that likely or confirmed human remains are encountered, all further sampling or 

other  ground‐disturbing  activity must  cease  immediately.  The  protocol  and  notification 

procedures to be followed for any potential discoveries of human remains are provided in 

protocols of the NPS, USBR, CCT, and STI (Attachment C1 to the CRCP). Any discoveries 

within the boundaries of the Colville Indian Reservation or the Spokane Indian Reservation 

must also be reported immediately to the respective tribe. 

The TAI  field  team will  assist  the  cultural  resources monitor  and  tribal  representative  in 

securing the location of the discovery. 

Other conditions for responses to discoveries of archaeological materials may be defined in 

the Archeological Resources  Protection Act  permit  issued  for  the  sampling  program. As 

detailed  in  the  CRCP,  responses  to  any  discoveries  of  burials  must  also  comply  with 

provisions of NAGPRA and its implementing regulations, as well as the existing protocols of 

the NPS, USBR, CCT, and STI (Attachment C1 to the CRCP). 
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Discoveries When a Cultural Resources Monitor is not Present 

As previously stated, a cultural resources monitor and/or tribal representative will be present 

during all sampling activities. In the event, however, that suspected or evident artifacts or 

other archaeological deposits are encountered when a cultural  resources monitor or  tribal 

representative  is not present,  the  immediate vicinity of  the discovery will be secured. The 

discovery will be mapped and photographed in place, but the discovery will be otherwise left 

as found (other than appropriate measures to secure the find and maintain this security). 

In  consultation  with  the  land‐managing  agency  or  appropriate  tribe,  as  well  as  other 

interested parties, TAI will arrange  for  the  location of  the discovery  to be examined by a 

professional archaeologist and tribal representative in a timely manner. If the archaeologist 

confirms  the presence of artifacts or other archaeological deposits,  the procedures defined 

above for discoveries made during ground‐disturbing activity monitored by an archaeologist 

will  be  implemented.  The  archaeologist  will  prepare  appropriate  State  of  Washington 

archaeological forms to document the find. 

To ensure proper recognition of artifacts and other cultural  items or deposits, all TAI field 

personnel will be trained by a professional archaeologist to recognize these materials prior to 

the initiation of any soil or sediment sampling. 

Confidentiality 

In accordance with state and federal law, all field personnel are required to keep the discovery 

of  any  found  or  suspected  human  remains,  other  cultural  items,  and  potential  historic 

properties confidential. Personnel are prohibited from contacting the media or any third party 

or otherwise sharing  information regarding  the discovery with any member of  the public, 

and that they should immediately notify the field supervisor of any inquiry from the media 

or  public. The  field  supervisor will  then  notify TAI  of  any  such  inquiries. To  the  extent 

permitted by law, prior to any release of information, TAI in coordination with EPA and other 

consulting parties shall concur on  the amount of  information,  if any,  to be released  to  the 

public, any third party, and the media, and the procedures for such a release.  
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STANDARD OPERATING PROCEDURE SOP-11 

SAMPLE CUSTODY 

Scope and Applicability 

This  standard  operating  procedure  (SOP)  is  specific  to  the  2018  Plant  Tissue  Study 

(hereinafter  “the  study”)  being  conducted  for  Teck American  Incorporated  (TAI)  in  the 

northern portion of  the Upper Columbia River site  in northeastern Washington. This SOP 

describes procedures for maintaining custody of environmental samples collected during all 

plant tissue, soil, and sediment sampling activities conducted by TAI field personnel for the 

study. The procedure outlined herein will be used in conjunction with SOP‐3, which covers 

sample labeling; SOP‐5, which covers field documentation; and SOP‐7, which covers sample 

packaging and shipping. 

Chain‐of‐custody (COC) forms (Attachment A3 of the field sampling plan [FSP]) ensure that 

samples are traceable from the time of collection through processing and analysis until final 

disposition. A sample is considered to be in a person’s custody if any of the following criteria 

are met: 

1.  The sample is in the person’s possession. 

2.  The sample is in the person’s view after being in possession. 

3.  The  sample  is  in  the person’s possession  and  is being  transferred  to  a designated 

secure area. 

4.  The  sample has been  locked up  to prevent  tampering  after  it was  in  the person’s 

possession. 

It  is unacceptable for samples to be outside of designated personnel’s custody at any time 

unless the samples have been transferred to a secure area (i.e., locked up and custody sealed) 

or transferred to the laboratory. If the samples cannot be placed in a secure area, then a field 

team member must physically remain with the samples at all times (e.g., at meal times). 

Materials and Methods 

The following materials are required: 

 COC forms (if COCs will be produced in an electronic format using a database 

program [e.g., FORMS II Lite], a computer and printer also need to be available) 

 Custody seals 

 Shipping airbills (if samples will be sent by air). 
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Chain-of-Custody Forms 

The  COC  form  is  a  critical  document  that  records  sample  possession  from  the  time  of 

collection through the final disposition of the sample. The form also provides information to 

the  laboratory  regarding  the  analyses  to  be  performed  on  the  samples  received  by  the 

laboratory.  Therefore,  COCs must  include  information  only  on  the  samples  within  the 

shipping container sent to the subject laboratory, and samples shall not be shipped without 

an associated and properly completed COC inside the container.  

The COC form will be completed after each field collection activity and before the samples 

are shipped  to  the  laboratory. Project‐assigned sample  identification  (ID) numbers will be 

recorded on the COC form (see SOP‐3). The COC form will also identify the sample collection 

date and  time,  the  type of sample  (e.g., plant  tissue, soil, sediment),  the project name,  the 

sampling personnel, and the total number of coolers included in the accompanying shipment. 

The completed COC form, or multiple forms, will be placed into a plastic resealable bag and 

secured with  tape  to  the  inside of  the  lid of each sample‐filled cooler. A copy of  the COC 

forms will be retained by the field supervisor and provided to TAI for filing at the completion 

of the study. 

Sampling personnel are responsible for  the care and custody of  the samples until they are 

shipped. When  transferring possession  of  the  samples,  the  individuals  relinquishing  and 

receiving the samples must sign the COC form and record the time and date that the transfer 

occurs where indicated on the COC form. 

Procedures 

The following guidelines will be followed to ensure the integrity of the samples: 

1.  Prior  to  sample  shipping  or  storage,  COC  entries  will  be made  for  all  samples 

electronically on a secure computer or hard copy. Information on the COCs will be 

checked against field logbook entries to verify the accuracy of the records. 

2.  At  the  bottom  of  each  COC  form  is  a  space  for  the  signatures  of  the  persons 

relinquishing  and  receiving  the  samples,  and  to  note  the  time  and  date  that  the 

transfer occurred. The time that the samples were relinquished should exactly match 

the time they were received by another party. Under no circumstances should there 

be any time when custody of the samples is undocumented. 

3.  The COC  form  should  not  be  signed  until  the  information  has  been  checked  for 

inaccuracies by the field supervisor. All changes should be made by drawing a single 

line through the incorrect entry, and initialing and dating the revision. Revised entries 

should be made in the space below the entries. Any blank lines remaining on the COC 

form  after  corrections  are made  should  be marked  out with  single  lines  that  are 

initialed and dated. This procedure will preclude any unauthorized additions. 
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4.  If samples are sent by a commercial carrier not affiliated with the laboratory, such as 

Federal Express (FedEx) or United Parcel Service (UPS), the name of the carrier should 

be recorded on the COC form. Any tracking numbers supplied by the carrier should 

be also entered on the COC form. The time of transfer should be as close to the actual 

drop‐off  time  as possible. After  the COC  forms  are  signed,  they  should be  sealed 

inside the transfer container. A signed copy will be retained by the field supervisor. 

5.  If errors are found after the shipment has left the custody of sampling personnel, a 

corrected version of the forms must be made and sent to all relevant parties. Minor 

errors can be rectified by making  the change on a copy of  the original with a brief 

explanation  and  signature.  Errors  in  the  signature  block may  require  a  letter  of 

explanation. 

6.  Upon completion of the field sampling event, the field supervisor will be responsible 

for submitting all project‐related COC forms to TAI. 

Custody Seal 

To prevent unauthorized handling of the samples during shipping, two custody seals will be 

affixed to the outside of each sample cooler. Custody seals will be placed across the front and 

across one side of the cooler lid prior to shipping. Field personnel will ensure that the seals 

are securely affixed to the cooler so that they cannot be accidently removed during shipping. 

Additional tape may be placed across the seal to secure it in place. 

Shipping Airbills 

When samples are shipped from the field to the testing laboratory via a commercial carrier 

(e.g., FedEx, UPS), an airbill or receipt is provided by the shipper. Upon completion of the 

field sampling event, the field supervisor will be responsible for submitting the sender’s copy 

of all shipping airbills to TAI. The airbill number (or tracking number) should be noted on 

the applicable COC forms before they are sealed inside the cooler. 

Acknowledgement of Sample Receipt  

In most cases, the  laboratory will confirm the sample receipt with the analytical chemistry 

laboratory  coordinator  on  the  day  samples  are  received  by  the  testing  laboratory.  This 

confirmation may be via e‐mail or an official laboratory ‘Acknowledgment of Sample Receipt’ 

form  that  confirms  the  sample  ID  numbers  and  analysis  to  be  performed.  If  an  error  is 

detected by  the TAI  laboratory coordinator,  the  laboratory will be  immediately contacted. 

Decisions made during any  telephone conversation should be documented  in writing and 

archived in the project file by the task manager. If necessary, corrections should be made to 

the COC form and the corrected version of the COC form should be sent to the laboratory 

(either via e‐mail or facsimile) by the TAI laboratory coordinator. 
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Page:  of Change No:

CHANGE REQUEST

Applicable Reference:

Description of Change:

Reason for Change:

Impact on Present and Completed Work:

Requested By: Date:

Acknowledged By:  Date:

APPROVAL

Senior Technical Advisor Date:

Teck Project Manager: Date:

EPA Project Manager: Date:

CHANGE REQUEST FORM
Upper Columbia River Plant Tissue Study, 2018

(Teck Project Manager)

(AECOM Project Manager)



Page:  of Field Modification No:

Material to be Sampled: 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference):

Reason for Change in Field Procedure or Analysis Variation:

Variation from Field or Analytical Procedure:

Special Equipment, Materials or Personnel Required:

APPROVAL

Initiated by Date:

Project Manager: Date:

QA Project Manager: Date:

PROTOCOL MODIFCATION FORM
Upper Columbia River Plant Tissue Study, 2018



LOCATION COLLECTION FORM
Project Name: Upper Columbia River Plant Tissue Study, 2018                           Field Crew Initials:
Comments:

Photo ID Comments

Notes:

Collection 
Date

Collection 
Time

Location ID
Collection 
Method

GPS Unit Used to Record 
Sampling Location

Sampling 
Area



FIELD RECONAISSANCE FORM
Project Name: Upper Columbia River Plant Tissue Study, 2018                             
Field Crew Initials: Parcel Idenfier:
Date:
Time Begin/End:

Camas
Camassia 
quamash

Bulbs

Kinnikinnick
Arctostaphylos 
uva-ursi

Leaves

Bitterroot
Lewisia rediviva

Root embryo

Chokecherry Prunus 
virginiana

fruit

Green Willow 
(coyote willow)

Salix exigua leaves

stem, bark, 
inner 
cambium

Hazelnut Corylus cornuta nut

Huckleberry Vaccinium 
ovatum or V. 
membranaceu
m

fruit

Indian Potato Orogenia 
fusiformis, 
Lomatium 
geyeri

root

Morels Morchella 
esculenta

fruiting body

Puffballs Lycoperdon 
peralatum

fruiting body

Red Willow Cornus sericea leaves

stem, bark, 
inner 
cambium

Shaggy Manes Coprinus 
comatus

fruiting body

Not present, 
but site has 

correct habitat
Comments, Including Health

Spatial Data 
Collected

PhotosSampling Area Scientific Name Plant Part

Species 
Present 

on 
Parcel

Specific 
Plant Part 
Observed

Species 
bundance 
across site 
[low=1‐2, 
med=3‐5, 
hi=6‐10]

Species Common 
Name



Not present, 
but site has 

correct habitat
Comments, Including Health

Spatial Data 
Collected

PhotosSampling Area Scientific Name Plant Part

Species 
Present 

on 
Parcel

Specific 
Plant Part 
Observed

Species 
bundance 
across site 
[low=1‐2, 
med=3‐5, 
hi=6‐10]

Species Common 
Name

Spring Beauty Claytonia 
lanceolata, C. 
cordifolia

tuber

Tule Schoenoplectus 
acutus

stalk

Lomatiums Lomatium  spp. Roots

Wild Rose Rosa nutkana rose hip

stem, root

Wild mint Mentha 
arvensis

leaves

Black tree lichen Bryoria 
fremontii

Lichen

Wild 

Caraway/Indian 

Carrot
b

Perideridia 
gairdneri

Roots

Sarvisberry
Amelanchier 
spp.

Berries

Ponderosa Pine
Pinus 
ponderosa

Nuts

Wild Strawberry Fragaria 
virginiana, F. 
vesca

fruit

ADDITIONAL SPECIES (Write In)



SAMPLE COLLECTION FORM
Project Name: Upper Columbia River Plant Tissue Study, 2018                                             
Comments:
Date:
Sampling Area:

Collection 
Time

Location 
ID

Sample ID
Collection 
Method

Taxonomic 
Identification

Sample 
Weight (g)

Photo ID
Composite 

(Y/N)
Composite ID

Sample IDs of other 
samples sharing 

patch

Field crew initials:



SOIL/SEDIMENT COLLECTION FORM
Project Name: Upper Columbia River Plant Tissue Study, 2018                                             
Comments:
Date:
Sampling Area:

Collection Time Location ID Sample ID
Co‐Located Plant 

Species
Sample Weight 

(G)
Photo ID Composite (Y/N) Composite ID

Field crew initials:



PHOTO LOG
Project Name: Upper Columbia River Plant Tissue Study, 2018                                             
Comments:

Collection Date Collection Time Location ID Sample ID Photo ID
Photo 

Direction
Photo Notes Comments

Field crew initials:



CHAIN‐OF‐CUSTODY RECORD

Fax:

DATE

1

2

3

4

5

6

7

8

9

10

Time Date Time

Time Date Time

Time Date TimeRelinquished by: (Print/Signature/Affiliation) Date Received by: (Print/Signature/Affiliation)

Additional Comments: REPORT REQUIREMENTS:
I. Routine Report: Method Blank, Surrogate, as required
II. Report Dup., MS, MSD as required
III. CLP Like Summary (no raw data)
X                  IV. Data Validation Report
X                  V. EDD

Relinquished by: (Print/Signature/Affiliation) Date Received by: (Print/Signature/Affiliation)

Relinquished by: (Print/Signature/Affiliation) Date Received by: (Print/Signature/Affiliation)

Comments

SAMPLER(S): (PRINT and SIGNATURE)TURNAROUND TIME:

SAME DAY                24 HR                       48 HR                          72 HR                     Standard

SPECIAL INSTRUCTIONS:

CLIENT SAMPLE ID
ALS LAB ID

(Lab Use Only)
SAMPLING MATRIX* TYPE

NO. OF CONTAINERS
TIME

ADDRESS:       

REQUESTED ANALYSES
TEMPERATURE UPON RECEIPT:
                                      °C

TEL: E‐MAIL:

SR # / LAB USE ONLY

LABORATORY CLIENT: CLIENT PROJECT NAME / NUMBER: P.O. NO.:

ADDRESS:
PROJECT CONTACT: Bill To.:

TEL: Cell: E‐MAIL:

SHIPPING CARRIER & TRACKING NUMBER
AECOM CONTACT:      



 

Project No.:

Field Representative:

Circle or Write 
in Type/

Equipment 
Model Serial No.

Calibrated 
By Date Time

Calibration/ 
check Pass 

Y/N?

0 grams of weight 1 gram of weight:
 initial reading: 50 grams of weight:

adjustment: 100 grams of weight:
Final reading:  

units
 initial reading:

adjustment:
Final reading:  

   

Project Name: Upper Columbia River Plant Tissue Study, 2018

refrigerator setting?
refrigerator temperature?

Adjustment made to temperature 
sertting?

condition of samples (frozen/thawed)?

refrigerator

freezer setting?

freezer temperature?

Adjustment made to temperature 
sertting?

freezer

condition of samples (frozen/thawed)?

EQUIPMENT CALIBRATION LOG

Parameter Calibrated and Calibration Standard

scale

zeroing check

 

 
other 

equipment

zeroing check



SHIPMENT TRACKING FORM
Project Name: Upper Columbia River Plant Tissue Study, 2018                                             
Comments: Field crew initials:

Decision Unit (s)
Location ID/ 
Sample ID

Sample 
Collection Date

Date Shipped Tracking Number (s)
Date Received 

at Lab
Comments



SAMPLE TRACKING FORM
Project Name: Upper Columbia River Plant Tissue Study, 2018                                             
Comments: Field crew initials:

Collection Date
Collection 

Time
Location ID Sample ID Risk Assessment Analyses Required Comments



Cultural	Resource	Daily	Monitoring	Form	
Upper	Columbia	River	Remedial	Investigation	and	Feasibility	Study	(UCR	RI/FS)	

2018	Plant	Tissue	Study 
	
Monitor	Name(s):	__________________________________________	 	 	 	 Monitor	Organization:_________________________________________________________	 																											
	
Date	of	Sampling:	__________________________________________							 	 	 	 AECOM	Sampling	Team	Representative:	____________________________________	
	
	
Sampling	Area	(s)	
(e.g.,	“Sampling	Area	1”)	

	

Location	of	Cultural	
Materials	

Observations	of	Cultural	Materials		 Notes	

		
	

	
UTM	for	Cultural	
Materials:		
		
____________________	mE	
	
____________________	mN	
																			

	No		 	Yes*		
	
*If	“yes”	please	fill	out	the	following:				
	
	Describe	what	actions	were	taken	on	reverse.						 		Done		
	
	Was	a	site/isolate	form	completed	(please	justify	if	“no”)?		
	
							 	No		 	Yes			Temp	#___________________________________	___	
	
	
		Is	this	possibly	associated	with	a	previously	documented	site?	
	
							 	No		 	Yes			Site	#__	_____________							 	Not	Sure	
	
	
		Confirm	Photographs	collected?			 	Yes					
		Camera/Digital	File#______________________________________________________	
	
			
		Confirm	UTM	data	collected?				 	Yes		
	
	
Confirm	photographs,	site/iso	form,	etc.	have	been	transmitted	to	
AECOM	for	use	in	monitoring	report	(please	explain	if	“no”):					
	
	No		 	Yes	

_____________________________________________________________________________	
	
	
	
	

	
	

	
Landowner(s):	
	



Cultural	Resource	Daily	Monitoring	Form	
Upper	Columbia	River	Remedial	Investigation	and	Feasibility	Study	(UCR	RI/FS)	

2018	Plant	Tissue	Study 

CONTACT INFORMATION: 
Sarah McDaniel, Principal Investigator Phone: (360) 624-4285                 Email: sarah.mcdaniel@aecom.com 

Mike S. Kelly, Alternate                      Phone: (503) 475-2426               Email: mike.s.kelly@aecom.com 
AECOM, 111 SW Columbia St., Portland, OR 97201 

                    

Additional	Notes:		___________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
________________________________________________________________________________________________________________________________________________________________________________________	
	
Per	the	Cultural	Resource	Coordination	Plan	(CRCP):	
 At	the	discretion	of	the	monitor,	sampling	may	be	slowed	or	halted	at	any	time	a	resource	is	suspected	or	encountered;	the	location	of	the	sample	probe	shall	be	moved	as	

necessary	to	avoid	cultural	or	archaeological	resources.	
 Documentation	and	recordation	of	daily	observations,	including	field	notes	and	photographs,	will	be	completed.	
 If	archaeological	resources	are	found,	sampling	will	cease	and	the	discovery	will	be	documented	and	redeposited	at	the	location	of	discovery.	EPA	shall	be	notified	within	24	

hours	of	an	archaeological	discovery	via	telephone	and	email	(Monica	Tonel:	206‐553‐0323;	monica.tonel@epa.gov).	
 If	human	remains	and/or	funerary	objects	are	encountered,	all	work	will	cease	at	the	sampling	location,	the	remains	will	be	protected,	and	notification	procedures	outlined	in	

the	CRCP	will	be	followed	immediately.	
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ACRONYMS AND ABBREVIATIONS 

CCT    Confederated Tribes of the Colville Reservation 

CRCP    cultural resources coordination plan 

EPA    U.S. Environmental Protection Agency 

NAGPRA    Native American Graves Protection and Repatriation Act 

NHPA     National Historic Preservation Act 

NPS    National Park Service 

RI/FS      remedial investigation and feasibility study 

STI    Spokane Tribe of Indians 

TAI      Teck American Incorporated 

UCR      Upper Columbia River 

USBR    U.S. Bureau of Reclamation 
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  A4‐1   

INTRODUCTION 

This protocol provides  a  summary of procedures  to be  followed by  all Teck American 

Incorporated  (TAI)  technical  team  field  personnel,  including  subcontractors,  should 

potential discoveries, of cultural materials and deposits, and/or Indian burials and human 

remains occur during execution of field sampling programs and other activities associated 

with  the Upper Columbia River  (UCR) Site  remedial  investigation and  feasibility  study 

(RI/FS). Cultural materials and deposits  (including  sacred objects,  funerary objects, and 

objects of cultural patrimony) as well as Indian burials and human remains are defined in 

the Native American Graves Protection and Repatriation Act (NAGPRA). 

The procedures detailed below were developed  to ensure compliance with  the National 

Historic  Preservation  Act  (NHPA)  and  the  applicable  requirements,  procedures,  and 

standards  of  the  National  Park  Service  (NPS),  U.S.  Bureau  of  Reclamation  (USBR), 

Confederated Tribes of the Colville Reservation (CCT), and the Spokane Tribe of Indians 

(STI). Detailed information regarding existing discovery protocols for these entities, as well 

as  implementing  regulations,  notification  requirements,  archaeological  monitoring 

requirements, and other cultural resource coordination activities for the RI/FS are provided 

in the cultural resources coordination plan (CRCP) in Appendix C of the QAPP. 

DISCOVERIES WHEN AN ARCHAEOLOGICAL MONITOR  
IS PRESENT 

At the discretion of the archaeological monitor or Tribal representative, ground‐disturbing 

sampling  or  associated  activity may  be  slowed  or  halted  at  any  time  that  a  suspected 

archaeological  object  or  archaeological  resource  is  encountered.  The  objective  of  this 

slowing  or halting  of  ground‐disturbing  cleanup  activity  is  to  allow  the  archaeological 

monitor or tribal representative to confirm and/or make a preliminary assessment of the 

discovery. At the discretion of the archaeological monitor or tribal representative, a specific 

sample may be relocated from the location of the discovery but still be within the sampling 

location. Such relocation will be coordinated with the field supervisor. 

At  the  request  of  the  archaeological  monitor  or  tribal  representative,  the  sampling 

personnel will either: 

 Assist  in  securing  access  to  the  location  of  the  discovery  and  take  appropriate 

measures to protect the location of the discovery from rain, stormwater, and other 

possible disturbances, or  

 Assist in moving the artifacts to a protected and secure area of the site away from 

the immediate sampling area. Removal of artifacts from the discovery location will 

be undertaken only if leaving the artifacts in place would jeopardize their integrity 

due to erosion or collection by unauthorized individuals. 
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  A4‐2   

The archaeological monitor, tribal representative, or a member of the TAI technical team 

will remain on site  to ensure  the security of  the  find until more extensive efforts can be 

made to secure the site discovery from further disturbance or a more extensive evaluation 

and documentation of the discovery can be made. 

Notification of any  cultural  resources  that have  the potential  to delay or halt  sampling 

activities (i.e., human remains or those items covered under NAGPRA) must be provided 

as  soon  as  possible  to  the  U.S.  Environmental  Protection  Agency  (EPA)  for  further 

coordination with the consulting parties. 

DISCOVERY OF HUMAN REMAINS 

Native peoples in the study area consider the graves of their ancestors to be important in 

both their cultural identity and in defining their relationship with the land. These graves 

are  therefore  considered  sacred  and  should  be  left  undisturbed.  Should  inadvertent 

disturbance occur, the remains and associated materials (funerary objects) must be treated 

with  respect and honor. All appropriate  federal,  tribal, and  state  laws,  regulations, and 

procedures regarding burials should be rigorously enforced. 

In the event that likely or confirmed human remains are encountered, all further sampling 

or other ground‐disturbing activity will cease immediately. The protocol and notification 

procedures to be followed for any potential discoveries of human remains are provided in 

protocols of the NPS, USBR, CCT, and STI (Attachment C1 to the CRCP). Any discoveries 

within  the  boundaries  of  the  Colville  or  the  Spokane  reservations  must  be  reported 

immediately to the respective tribe. 

The TAI technical team will assist the archaeological monitor and tribal representative in 

securing the location of the discovery. 

Other conditions for responses to discoveries of archaeological materials may be defined in 

the Archeological Resources Protection Act permit  issued  for  the sampling program. As 

detailed  in  the  CRCP,  responses  to  any  discoveries  of  burials must  also  comply with 

provisions of NAGPRA and its implementing regulations, as well as the existing protocols 

of the NPS, USBR, CCT, and STI (Attachment C1 to the CRCP). 

DISCOVERIES WHEN AN ARCHAEOLOGICAL MONITOR IS NOT 
PRESENT 

As previously stated, an archaeological monitor and/or tribal representative will be present 

during all sampling activities. In the event, however, that suspected or evident artifacts or 

other archaeological deposits are encountered when an archaeological monitor or  tribal 

representative is not present, the immediate vicinity of the discovery will be secured. The 

discovery will be mapped and photographed in place but will be otherwise left as found 

(other than appropriate measures to secure the find and maintain security). In consultation 
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with the land‐managing agency or appropriate tribe, as well as other interested parties, TAI 

will arrange for the location of the discovery to be examined by a professional archaeologist 

and/or tribal representative in a timely manner. If the archaeologist confirms the presence 

of artifacts or other archaeological deposits, the procedures defined above for discoveries 

made  during  ground‐disturbing  activity  monitored  by  an  archaeologist  will  be 

implemented.  The  archaeologist  will  prepare  appropriate  State  of  Washington 

archaeological forms to document the find. 

To ensure proper recognition of artifacts and other cultural items or deposits, all TAI field 

personnel will be provided with training in recognizing these materials by a professional 

archaeologist prior to the initiation of any plant tissue sampling. 

CONFIDENTIALITY 

In  accordance with  state  and  federal  law,  all  field  personnel  are  required  to  keep  the 

discovery of any found or suspected human remains, other cultural  items, and potential 

historic  properties  confidential.  Personnel  are  instructed  that  they  are  prohibited  from 

contacting  the media or any  third party or otherwise sharing  information regarding  the 

discovery with any member of the public, and that they should immediately notify the field 

supervisor of any inquiry from the media or public. The field supervisor will then notify 

TAI  of  any  such  inquiries.  To  the  extent  permitted  by  law  prior  to  any  release  of 

information, TAI, in coordination with EPA and other consulting parties, shall concur on 

the amount of  information,  if any,  to be released  to  the public, any  third party, and  the 

media and the procedures for such a release. 
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PERRY JOHNSON LABORATORY 
ACCREDITATION, INC. 

Certificate of Accreditation 

Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of: 

ALS Environmental-Kelso 
1317 South 13th Avenue, Kelso, WA  98626 

 (Hereinafter called the Organization) and hereby declares that Organization has met the requirements of 
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration Laboratories” 
and the DoD Quality Systems Manual for Environmental Laboratories Version 5.0  
July 2013 and is accredited is accordance with the:  

United States Department of Defense 
Environmental Laboratory Accreditation Program  

(DoD-ELAP) 

This accreditation demonstrates technical competence for the defined scope: 
Chemical and Environmental Testing 

(As detailed in the supplement) 

Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this certificate. 
This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the Organization hereby 
covenants with the Accreditation body’s duty to observe and comply with the said rules. 

  Initial Accreditation Date:               Issue Date:                      Expiration Date:  

                                                                   July 19, 2011                         February 13, 2016                    April 28, 2018 

                                                                   Revision Date:                     Accreditation No.:                 Certificate No.:  

                         February 7, 2018                            65188                               L16-58-R4

The validity of this certificate is maintained through ongoing assessments based  
on a continuous accreditation cycle.  The validity of this certificate should be  

confirmed through the PJLA website: www.pjlabs.com  

For PJLA: 

Tracy Szerszen 
President/Operations Manager 

Perry Johnson Laboratory 
Accreditation, Inc. (PJLA) 
755 W. Big Beaver, Suite 1325 
Troy, Michigan  48084 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Kelso 
1317 South 13th Avenue, Kelso, WA  98626 

Contact Name: Carl Degner  Phone: 360-577-7222

Accreditation is granted to the facility to perform the following testing: 

Issue 02/2016 This supplement is in conjunction with certificate #L16-58-R4 Page 2 of 17 

Matrix Standard/Method Technology Analyte 
Aqueous EPA 1631E CVAFS Mercury (Low level) 
Aqueous EPA 1664A Gravimetry Hexane Extractable Material (HEM) 
Aqueous EPA 1664A Gravimetry Total Petroleum Hydrocarbons (TPH) 
Aqueous EPA 180.1 Turbidimetry Turbidity 
Aqueous EPA 2340B Calculation by 6010 Hardness as CaCO3) 
Aqueous EPA 245.1 CVAA Mercury 
Aqueous EPA 300.0 IC Bromide 
Aqueous EPA 300.0 IC Chloride 
Aqueous EPA 300.0 IC Fluoride 
Aqueous EPA 300.0 IC Nitrate as N 
Aqueous EPA 300.0 IC Nitrite as N 
Aqueous EPA 300.0 IC Sulfate 
Aqueous EPA 353.2 Colorimetry Nitrate + Nitrite as N 
Aqueous EPA 537 MOD  HPLC/MS/MS 6:2 Fluorotelomersulfonate 
Aqueous EPA 537 MOD  HPLC/MS/MS 8:2 Fluorotelomersulfonate 
Aqueous EPA 537 MOD  HPLC/MS/MS N-Ethylperfluorooctanesulfonamide 
Aqueous EPA 537 MOD  HPLC/MS/MS N-Ethylperfluorooctanesulfonamidoethanol 
Aqueous EPA 537 MOD  HPLC/MS/MS N-Methylperfluorooctanesulfonamide 
Aqueous EPA 537 MOD  HPLC/MS/MS N-Methylperfluorooctanesulfonamidoethanol 
Aqueous EPA 537 MOD  HPLC/MS/MS Perfluoroheptanesulfonate  
Aqueous EPA 537 MOD  HPLC/MS/MS Perfluorooctane Sulfonamide 
Aqueous EPA 537 MOD  HPLC/MS/MS Perfluorotetradecanoic acid 
Aqueous EPA 537 MOD  HPLC/MS/MS Perfluorotridecanoic acid 
Aqueous EPA 7196A Colorimetry Chromium VI 
Aqueous EPA 7470A CVAA Mercury 
Aqueous EPA 8260C SIM GC-MS 1,1,2,2-Tetrachloroethane 
Aqueous EPA 8260C SIM GC-MS 1,1,2-Trichloroethane 
Aqueous EPA 8260C SIM GC-MS 1,1-Dichloroethene 
Aqueous EPA 8260C SIM GC-MS 1,2-Dibromoethane  
Aqueous EPA 8260C SIM GC-MS 1,2-Dichloroethane 
Aqueous EPA 8260C SIM GC-MS 1,3 Butadine 
Aqueous EPA 8260C SIM GC-MS 1,4-Dichlorobenzene 
Aqueous EPA 8260C SIM GC-MS Bromodichloromethane 
Aqueous EPA 8260C SIM GC-MS Carbon Tetrachloride 
Aqueous EPA 8260C SIM GC-MS Chlorodibromomethane 
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ALS Environmental-Kelso 
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Contact Name: Carl Degner  Phone: 360-577-7222

Accreditation is granted to the facility to perform the following testing: 

Issue 02/2016 This supplement is in conjunction with certificate #L16-58-R4 Page 3 of 17 

Matrix Standard/Method Technology Analyte
Aqueous EPA 8260C SIM GC-MS Chloroform 
Aqueous EPA 8260C SIM GC-MS Chloromethane 
Aqueous EPA 8260C SIM GC-MS cis-1,2-Dichloroethene 
Aqueous EPA 8260C SIM GC-MS Dichloromethane (Methylene Chloride) 
Aqueous EPA 8260C SIM GC-MS Tetrachloroethene 
Aqueous EPA 8260C SIM GC-MS trans-1,2-Dichloroethene 
Aqueous EPA 8260C SIM GC-MS Trichloroethene 
Aqueous EPA 8260C SIM GC-MS Vinyl chloride 
Aqueous EPA 9020B Titrimetry Total Organic Halides (TOX) 
Aqueous EPA 9040C Potentiometry pH 
Aqueous EPA 9060A UV-VIS 

Spectrophotometry 
Total Organic Carbons (TOC)  

Aqueous SM 2130B Turbidimetry Turbidity 
Aqueous SM 2320B Titrimetry Total Alkalinity (as CaCO3) 
Aqueous SM 2510B Potentiometry Specific Conductance 
Aqueous SM 2540B Gravimetry Solids, Total 
Aqueous SM 2540C Gravimetry Solids, Total Dissolved 
Aqueous SM 2540D Gravimetry Solids, Total Suspended 
Aqueous SM 4500-CN- G Colorimetry Cyanide, Amenable 
Aqueous SM 4500-P-E Colorimetry ortho-phosphorous 
Aqueous SM 4500-S2 D Titrimetry Sulfide 
Aqueous SM 4500-CN E Colorimetry Total Cyanide 
Aqueous SM4500-NH3 G Colorimetry Ammonia 
Aqueous SM5220C Titrimetry Chemical Oxygen Demand (COD) 
Aqueous SM5310C UV-VIS 

Spectrophotometry 
Total Organic Carbons  (TOC) 

Aqueous SOP-LCP-PFC HPLC/MS/MS 6:2 Fluorotelomersulfonate 
Aqueous SOP-LCP-PFC HPLC/MS/MS 8:2 Fluorotelomersulfonate 
Aqueous SOP-LCP-PFC HPLC/MS/MS N-Ethylperfluorooctanesulfonamide 
Aqueous SOP-LCP-PFC HPLC/MS/MS N-Ethylperfluorooctanesulfonamidoethanol 
Aqueous SOP-LCP-PFC HPLC/MS/MS N-Methylperfluorooctanesulfonamide 
Aqueous SOP-LCP-PFC HPLC/MS/MS N-Methylperfluorooctanesulfonamidoethanol 
Aqueous SOP-LCP-PFC HPLC/MS/MS Perfluoroheptanesulfonate  
Aqueous SOP-LCP-PFC HPLC/MS/MS Perfluorooctane Sulfonamide 
Aqueous SOP-LCP-PFC HPLC/MS/MS Perfluorotetradecanoic acid 
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Matrix Standard/Method Technology Analyte
Aqueous SOP-LCP-PFC HPLC/MS/MS Perfluorotridecanoic acid 
Drinking Water EPA 504.1 GC-ECD 1,2-Dibromo-3-chloropropane (DBCP) 
Drinking Water EPA 504.1 GC-ECD 1,2-Dibromoethane (EDB)  
Drinking Water EPA 524.2 GC-MS 1,1,1,2-Tetrachloroethane 
Drinking Water EPA 524.2 GC-MS 1,1,1-Trichloroethane 
Drinking Water EPA 524.2 GC-MS 1,1,2,2-Tetrachloroethane 
Drinking Water EPA 524.2 GC-MS 1,1-Dichloroethane 
Drinking Water EPA 524.2 GC-MS 1,1-Dichloroethene 
Drinking Water EPA 524.2 GC-MS 1,1-Dichloropropene 
Drinking Water EPA 524.2 GC-MS 1,2,3-Trichlorobenzene 
Drinking Water EPA 524.2 GC-MS 1,2,3-Trichloropropane 
Drinking Water EPA 524.2 GC-MS 1,2,4-Trichlorobenzene 
Drinking Water EPA 524.2 GC-MS 1,2,4-Trimethylbenzene 
Drinking Water EPA 524.2 GC-MS 1,2-Dibromoethane (EDB) 
Drinking Water EPA 524.2 GC-MS 1,2-Dichlorobenzene 
Drinking Water EPA 524.2 GC-MS 1,2-Dichloroethane 
Drinking Water EPA 524.2 GC-MS 1,2-Dichloropropane 
Drinking Water EPA 524.2 GC-MS 1,3,5-Trimethylbenzene 
Drinking Water EPA 524.2 GC-MS 1,3-Dichlorobenzene 
Drinking Water EPA 524.2 GC-MS 1,3-Dichloropropane 
Drinking Water EPA 524.2 GC-MS 1,4-Dichlorobenzene 
Drinking Water EPA 524.2 GC-MS 2,2-Dichloropropane 
Drinking Water EPA 524.2 GC-MS 2-Chlorotoluene 
Drinking Water EPA 524.2 GC-MS 4-Chlorotoluene 
Drinking Water EPA 524.2 GC-MS 4-Isopropyltoluene 
Drinking Water EPA 524.2 GC-MS Benzene 
Drinking Water EPA 524.2 GC-MS Bromobenzene 
Drinking Water EPA 524.2 GC-MS Bromochloromethane 
Drinking Water EPA 524.2 GC-MS Bromodichloromethane 
Drinking Water EPA 524.2 GC-MS Bromoform 
Drinking Water EPA 524.2 GC-MS Bromomethane 
Drinking Water EPA 524.2 GC-MS Carbon Tetrachloride 
Drinking Water EPA 524.2 GC-MS Chlorobenzene 
Drinking Water EPA 524.2 GC-MS Chlorodibromomethane 
Drinking Water EPA 524.2 GC-MS Chloroethane 
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Matrix Standard/Method Technology Analyte
Drinking Water EPA 524.2 GC-MS Chloroform 
Drinking Water EPA 524.2 GC-MS Chloromethane 
Drinking Water EPA 524.2 GC-MS cis-1,2-Dichloroethene 
Drinking Water EPA 524.2 GC-MS cis-1,3-Dichloropropene 
Drinking Water EPA 524.2 GC-MS Dibromomethane 
Drinking Water EPA 524.2 GC-MS Dichlorodifluoromethane 
Drinking Water EPA 524.2 GC-MS Dichloromethane (Methylene Chloride) 
Drinking Water EPA 524.2 GC-MS Ethylbenzene 
Drinking Water EPA 524.2 GC-MS Hexachlorobutadiene 
Drinking Water EPA 524.2 GC-MS Isopropylbenzene 
Drinking Water EPA 524.2 GC-MS m+p-Xylene 
Drinking Water EPA 524.2 GC-MS Naphthalene 
Drinking Water EPA 524.2 GC-MS n-Butylbenzene 
Drinking Water EPA 524.2 GC-MS n-Propylbenzene 
Drinking Water EPA 524.2 GC-MS o-Xylene 
Drinking Water EPA 524.2 GC-MS sec-Butylbenzene 
Drinking Water EPA 524.2 GC-MS Styrene 
Drinking Water EPA 524.2 GC-MS tert-butylbenzene 
Drinking Water EPA 524.2 GC-MS Tetrachloroethene 
Drinking Water EPA 524.2 GC-MS Toluene 
Drinking Water EPA 524.2 GC-MS trans-1,2-Dichloroethene 
Drinking Water EPA 524.2 GC-MS trans-1,3-Dichloropropene 
Drinking Water  EPA 524.2 GC-MS Trichloroethene 
Drinking Water EPA 524.2 GC-MS Trichlorofluoromethane (Freon 11) 
Drinking Water EPA 524.2 GC-MS Vinyl chloride 
Drinking Water EPA 524.2 GC-MS Xylenes, total 
Solid ASTM D4129-92M, 

Lloyd Kahn 
UV-VIS 
Spectrophotometry 

Total Organic Carbons (TOC) 

Solid EPA 160.3M Gravimetry Solids, Total 
Solid EPA 1631E CVFAS Mercury (low level) 
Solid EPA 7471A, B CVAA Mercury 
Solid EPA 9045D Potentiometry pH 
Solid EPA 9056A IC Nitrate as N 
Solid EPA 9071A Gravimetry Hexane Extractable Material (HEM) 
Solid PSEP Gravimetry Particle Size 
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Accreditation is granted to the facility to perform the following testing: 

Issue 02/2016 This supplement is in conjunction with certificate #L16-58-R4 Page 6 of 17 

Matrix Standard/Method Technology Analyte
Aqueous/Drinking 
Water 

EPA 537 HPLC/MS/MS Perfluorobutanesulfonic Acid  

Aqueous/Drinking 
Water 

EPA 537 HPLC/MS/MS Perfluoroheptanoic Acid  

Aqueous/Drinking 
Water 

EPA 537 HPLC/MS/MS Perfluorohexanesulfonic Acid  

Aqueous/Drinking 
Water 

EPA 537 HPLC/MS/MS Perfluorononanoic Acid  

Aqueous/Drinking 
Water 

EPA 537 HPLC/MS/MS Perfluorooctanesulfonic Acid  

Aqueous/Drinking 
Water 

EPA 537 HPLC/MS/MS Perfluorooctanoic Acid  

Aqueous/Solid ASTM D 1426-93B Potentiometry Nitrogen, Total Kjeldahl (TKN) 
Aqueous/Solid EPA 1020A Physical Property Ignitability 
Aqueous/Solid EPA 350.1 Colorimetry Ammonia 
Aqueous/Solid EPA 365.3 Colorimetry Total Phosphorus 
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorobutane sulfonate  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorobutanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorodecane Sulfonate  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorodecanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorododecanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluoroheptanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorohexane sulfonate  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorohexanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorononanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorooctane sulfonate  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluorooctanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluoropentanoic acid  
Aqueous/Solid EPA 537 MOD HPLC/MS/MS Perfluoroundecanoic acid  
Aqueous/Solid EPA 6010B, C/200.7 ICP Aluminum 
Aqueous/Solid EPA 6010B, C/200.7 ICP Antimony 
Aqueous/Solid EPA 6010B, C/200.7 ICP Arsenic 
Aqueous/Solid EPA 6010B, C/200.7 ICP Barium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Beryllium 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 6010B, C/200.7 ICP Boron 
Aqueous/Solid EPA 6010B, C/200.7 ICP Cadmium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Calcium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Chromium, total 
Aqueous/Solid EPA 6010B, C/200.7 ICP Cobalt 
Aqueous/Solid EPA 6010B, C/200.7 ICP Copper 
Aqueous/Solid EPA 6010B, C/200.7 ICP Iron 
Aqueous/Solid EPA 6010B, C/200.7 ICP Lead 
Aqueous/Solid EPA 6010B, C/200.7 ICP Magnesium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Manganese 
Aqueous/Solid EPA 6010B, C/200.7 ICP Molybdenum 
Aqueous/Solid EPA 6010B, C/200.7 ICP Nickel 
Aqueous/Solid EPA 6010B, C/200.7 ICP Potassium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Selenium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Silver 
Aqueous/Solid EPA 6010B, C/200.7 ICP Sodium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Strontium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Thallium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Tin 
Aqueous/Solid EPA 6010B, C/200.7 ICP Titanium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Vanadium 
Aqueous/Solid EPA 6010B, C/200.7 ICP Zinc 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Aluminum 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Antimony 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Arsenic 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Barium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Beryllium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Boron 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Cadmium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Chromium, total 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Cobalt 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Copper 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Iron 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Lead 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Manganese 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Molybdenum 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Nickel 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Selenium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Silver 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Strontium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Thallium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Tin 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Titanium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Vanadium 
Aqueous/Solid EPA 6020, A/200.8 ICP-MS Zinc 
Aqueous/Solid EPA 6850 HPLC/MS/MS Perchlorate 
Aqueous/Solid EPA 7742 AA, Borohydride 

Reduction; GFAA 
Selenium 

Aqueous/Solid EPA 8011 GC-ECD Ethylene Dibromide 
Aqueous/Solid EPA 8011 GC-ECD 1,2-Dibrom-3-chloropropane 
Aqueous/Solid EPA 8015C/AK103-

RRO 
GC-FID Residual Range Organics (RRO)  

Aqueous/Solid EPA 8015C; AK101-
GRO; NWTPH-Gx 

GC-FID Gasoline Range Organics (GRO)  

Aqueous/Solid EPA 8015C; AK102-
DRO; NWTPH-Dx 

GC-FID Diesel Range Organics (DRO)  

Aqueous/Solid EPA 8081A, B GC-ECD Aldrin 
Aqueous/Solid EPA 8081A, B GC-ECD Alpha-BHC 
Aqueous/Solid EPA 8081A, B GC-ECD alpha-Chlordane 
Aqueous/Solid EPA 8081A, B GC-ECD Chlordane (total) 
Aqueous/Solid EPA 8081A, B GC-ECD DDD (4,4) 
Aqueous/Solid EPA 8081A, B GC-ECD DDE (4,4) 
Aqueous/Solid EPA 8081A, B GC-ECD DDT (4,4) 
Aqueous/Solid EPA 8081A, B GC-ECD delta-BHC 
Aqueous/Solid EPA 8081A, B GC-ECD Dieldrin 
Aqueous/Solid EPA 8081A, B GC-ECD Endosulfan I 
Aqueous/Solid EPA 8081A, B GC-ECD Endosulfan II 
Aqueous/Solid EPA 8081A, B GC-ECD Endosulfan sulfate 
Aqueous/Solid EPA 8081A, B GC-ECD Endrin 
Aqueous/Solid EPA 8081A, B GC-ECD Endrin aldehyde 
Aqueous/Solid EPA 8081A, B GC-ECD Endrin ketone 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 8081A, B GC-ECD gamma-BHC 
Aqueous/Solid EPA 8081A, B GC-ECD  gamma-Chlordane 
Aqueous/Solid EPA 8081A, B GC-ECD Heptachlor 
Aqueous/Solid EPA 8081A, B GC-ECD Heptachlor Epoxide (beta) 
Aqueous/Solid EPA 8081A, B GC-ECD Methoxychlor 
Aqueous/Solid EPA 8081A, B GC-ECD Toxaphene (total) 
Aqueous/Solid EPA 8081B GC-ECD 2,4-DDD 
Aqueous/Solid EPA 8081B GC-ECD 2,4-DDE 
Aqueous/Solid EPA 8081B GC-ECD 2,4-DDT 
Aqueous/Solid EPA 8081B GC-ECD Chlorpyrifos 
Aqueous/Solid EPA 8081B GC-ECD cis-Nonachlor 
Aqueous/Solid EPA 8081B GC-ECD Hexachlorobenzene 
Aqueous/Solid EPA 8081B GC-ECD Hexachlorobutadiene 
Aqueous/Solid EPA 8081B GC-ECD Hexachloroethane 
Aqueous/Solid EPA 8081B GC-ECD Isodrin 
Aqueous/Solid EPA 8081B GC-ECD Mirex 
Aqueous/Solid EPA 8081B GC-ECD Oxychlordane 
Aqueous/Solid EPA 8081B GC-ECD trans-Nonachlor 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5,5’,6-Nonachlorobiphenyl 

(PCB 206)  
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5,6-Octachlorobiphenyl (PCB 

195)  
Aqueous/Solid EPA 8082A GC-ECD 2,2',3,3',4,4',5,5',6,6' Decachlorobiphenyl 

(PCB 209) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5-Heptachlorobiphenyl  (PCB 

170) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’-Hexachlorobiphenyl (PCB 128)  
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,5,5’-Heptachlorobiphenyl  (PCB 

180) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,5’,6-Heptachlorobiphenyl  (PCB 

183)  
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,5’-Hexachlorobiphenyl (PCB 138) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,6,6’-Heptachlorobiphenyl (PCB 

184) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4’,5,5’,6-Heptachlorobiphenyl (PCB 

187) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,5’-Pentachlorobiphenyl (PCB 87)  
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4’,5-Pentachlorobiphenyl  (PCB 90) 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,5’-Tetrachlorobiphenyl (PCB 44) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,4,4’,5,5’-Hexachlorobiphenyl (PCB 153) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,4,5,5’-Pentachlorobiphenyl (PCB 101) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,5,6’-Tetrachlorbiphenyl (PCB 53) 
Aqueous/Solid EPA 8082A GC-ECD 2,2’,5-Trichlorobiphenyl (PCB 18) 
Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,5,5’-Heptachlorobiphenyl (PCB 

189)  
Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,5-Hexachlorobiphenyl (PCB 156) 
Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,5’-Hexachlorobiphenyl  (PCB 157) 
Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,6-Hexachlorobiphenyl (PCB 158) 
Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’-Pentachlorobiphenyl (PCB 105) 
Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5,5’ Hexachlorobiphenyl (PCB 167) 
Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5’,6-Hexachlorobiphenyl (PCB 168) 
Aqueous/Solid EPA 8082A GC-ECD 2,3,4,4’,5-Pentachlorobiphenyl (PCB 114)  
Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5-Pentachlorobiphenyl (PCB 118) 
Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5-Pentachlorobiphenyl (PCB 123) 
Aqueous/Solid EPA 8082A GC-ECD 2,3,4,4’-Tetrachlorobiphenyl (PCB 60) 
Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’-Tetrachlorobiphenyl (PCB 66) 
Aqueous/Solid EPA 8082A GC-ECD 2,4,4’-Trichlorobiphenyl (PCB 28) 
Aqueous/Solid EPA 8082A GC-ECD 2,4’-Dichlorobiphenyl (PCB 8)  
Aqueous/Solid EPA 8082A GC-ECD 3,3’,4,4’,5,5’-Hexachlorobiphenyl (PCB 169)  
Aqueous/Solid EPA 8082A GC-ECD 3,3’,4,4’,5-Pentachlorobiphenyl  (PCB 126) 
Aqueous/Solid EPA 8082A GC-ECD 3,3’,4,4’-Tetrachlorobiphenyl  (PCB 77) 
Aqueous/Solid EPA 8082A GC-ECD 3,4,4’,5-Tetrachlorobiphenyl  (PCB 81) 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1016 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1221 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1232 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1242 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1248 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1254 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1260 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1262 
Aqueous/Solid EPA 8082A GC-ECD Aroclor 1268 
Aqueous/Solid EPA 8260B, C GC-MS 1,1,1,2-Tetrachloroethane 
Aqueous/Solid EPA 8260B, C GC-MS 1,1,1-Trichloroethane 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 8260B, C GC-MS 1,1,2,2-Tetrachloroethane 
Aqueous/Solid EPA 8260B, C GC-MS 1,1,2-Trichloroethane 
Aqueous/Solid EPA 8260B, C GC-MS 1,1-Dichloroethane 
Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dibromoethane  
Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dichlorobenzene 
Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dichloroethane 
Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dichloropropane 
Aqueous/Solid EPA 8260B, C GC-MS 1,3,5-Trimethylbenzene 
Aqueous/Solid EPA 8260B, C GC-MS 1,3-Dichlorobenzene 
Aqueous/Solid EPA 8260B, C GC-MS 1,3-Dichloropropane 
Aqueous/Solid EPA 8260B, C GC-MS 1,4-Dichlorobenzene 
Aqueous/Solid EPA 8260B, C GC-MS 1-phenylpropane 
Aqueous/Solid EPA 8260B, C GC-MS 2,2-Dichloropropane 
Aqueous/Solid EPA 8260B, C GC-MS 2-Butanone (MEK) 
Aqueous/Solid EPA 8260B, C GC-MS 2-Chloroethylvinylether 
Aqueous/Solid EPA 8260B, C GC-MS 2-Chlorotoluene 
Aqueous/Solid EPA 8260B, C GC-MS 2-Hexanone 
Aqueous/Solid EPA 8260B, C GC-MS 4-Chlorotoluene 
Aqueous/Solid EPA 8260B, C GC-MS 4-Isopropyltoluene 
Aqueous/Solid EPA 8260B, C GC-MS 4-Methyl-2-pentanone (MIBK) 
Aqueous/Solid EPA 8260B, C GC-MS Acetone 
Aqueous/Solid EPA 8260B, C GC-MS Acetonitrile 
Aqueous/Solid EPA 8260B, C GC-MS Acrolein 
Aqueous/Solid EPA 8260B, C GC-MS Acrylonitrile 
Aqueous/Solid EPA 8260B, C GC-MS Benzene 
Aqueous/Solid EPA 8260B, C GC-MS Bromobenzene 
Aqueous/Solid EPA 8260B, C GC-MS Bromochloromethane 
Aqueous/Solid EPA 8260B, C GC-MS Bromodichloromethane 
Aqueous/Solid EPA 8260B, C GC-MS Bromoform 
Aqueous/Solid EPA 8260B, C GC-MS Bromomethane 
Aqueous/Solid EPA 8260B, C GC-MS Carbon disulfide 
Aqueous/Solid EPA 8260B, C GC-MS Carbon Tetrachloride 
Aqueous/Solid EPA 8260B, C GC-MS Chlorobenzene 
Aqueous/Solid EPA 8260B, C GC-MS Chlorodibromomethane 
Aqueous/Solid EPA 8260B, C GC-MS Chloroethane 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 8260B, C GC-MS Chloroform 
Aqueous/Solid EPA 8260B, C GC-MS Chloromethane 
Aqueous/Solid EPA 8260B, C GC-MS cis-1,2-Dichloroethene 
Aqueous/Solid EPA 8260B, C GC-MS cis-1,3-Dichloropropene 
Aqueous/Solid EPA 8260B, C GC-MS Dibromomethane 
Aqueous/Solid EPA 8260B, C GC-MS Dichlorodifluoromethane 
Aqueous/Solid EPA 8260B, C GC-MS Dichloromethane (Methylene Chloride) 
Aqueous/Solid EPA 8260B, C GC-MS Di-isopropylether (DIPE)  
Aqueous/Solid EPA 8260B, C GC-MS DIPE 
Aqueous/Solid EPA 8260B, C GC-MS ETBE 
Aqueous/Solid EPA 8260B, C GC-MS Ethyl Benzene 
Aqueous/Solid EPA 8260B, C GC-MS Ethylbenzene 
Aqueous/Solid EPA 8260B, C GC-MS Freon 11 
Aqueous/Solid EPA 8260B, C GC-MS Freon 113 
Aqueous/Solid EPA 8260B, C GC-MS Hexachlorobutadiene 
Aqueous/Solid EPA 8260B, C GC-MS Isopropylbenzene 
Aqueous/Solid EPA 8260B, C GC-MS Methyl-tert-butylether (MTBE)  
Aqueous/Solid EPA 8260B, C GC-MS Naphthalene 
Aqueous/Solid EPA 8260B, C GC-MS n-Butylbenzene 
Aqueous/Solid EPA 8260B, C GC-MS n-Propylbenzene 
Aqueous/Solid EPA 8260B, C GC-MS sec-Butylbenzene 
Aqueous/Solid EPA 8260B, C GC-MS Styrene 
Aqueous/Solid EPA 8260B, C GC-MS tert-amylmethylether (TAME) 
Aqueous/Solid EPA 8260B, C GC-MS tert-Butyl alcohol 
Aqueous/Solid EPA 8260B, C GC-MS tert-butylbenzene 
Aqueous/Solid EPA 8260B, C GC-MS Tetrachloroethene 
Aqueous/Solid EPA 8260B, C GC-MS Toluene 
Aqueous/Solid EPA 8260B, C GC-MS trans-1,2-Dichloroethene 
Aqueous/Solid EPA 8260B, C GC-MS trans-1,3-Dichloropropene 
Aqueous/Solid EPA 8260B, C GC-MS Trichloroethene 
Aqueous/Solid EPA 8260B, C GC-MS Trichlorofluoromethane (Freon 11) 
Aqueous/Solid EPA 8260B, C GC-MS Vinyl acetate 
Aqueous/Solid EPA 8260B, C GC-MS Vinyl chloride 
Aqueous/Solid EPA 8260B, C GC-MS Xylene, total 
Aqueous/Solid EPA 8260B, C GC-MS 1,1-Dichloroethene 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 8260B, C GC-MS 1,1-Dichloropropene 
Aqueous/Solid EPA 8260B, C GC-MS 1,2,3-Trichlorobenzene 
Aqueous/Solid EPA 8260B, C GC-MS 1,2,3-Trichloropropane 
Aqueous/Solid EPA 8260B, C GC-MS 1,2,4-Trichlorobenzene 
Aqueous/Solid EPA 8260B, C GC-MS 1,2,4-Trimethylbenzene 
Aqueous/Solid EPA 8270C, D GC-MS 1,2,4-Trichlorobenzene 
Aqueous/Solid EPA 8270C, D GC-MS 1,2-Dichlorobenzene 
Aqueous/Solid EPA 8270C, D GC-MS 1,3-Dichlorobenzene 
Aqueous/Solid EPA 8270C, D GC-MS 1,4-Dichlorobenzene 
Aqueous/Solid EPA 8270C, D GC-MS 2,4,5-Trichlorophenol 
Aqueous/Solid EPA 8270C, D GC-MS 2,4,6-Trichlorophenol 
Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dichlorophenol 
Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dimethylphenol 
Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dinitrophenol 
Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dinitrotoluene 
Aqueous/Solid EPA 8270C, D GC-MS 2,6-Dinitrotoluene 
Aqueous/Solid EPA 8270C, D GC-MS 2-Chloronaphthalene 
Aqueous/Solid EPA 8270C, D GC-MS 2-Chlorophenol 
Aqueous/Solid EPA 8270C, D GC-MS 2-Methyl-4,6-Dinitrophenol 
Aqueous/Solid EPA 8270C, D GC-MS 2-Methylnaphthalene 
Aqueous/Solid EPA 8270C, D GC-MS 2-Methylphenol 
Aqueous/Solid EPA 8270C, D GC-MS 2-Nitroaniline 
Aqueous/Solid EPA 8270C, D GC-MS 2-Nitrophenol 
Aqueous/Solid EPA 8270C, D GC-MS 3,3-Dichlorobenzidine 
Aqueous/Solid EPA 8270C, D GC-MS 3-Nitroaniline 
Aqueous/Solid EPA 8270C, D GC-MS 4-Bromophenyl-phenylether 
Aqueous/Solid EPA 8270C, D GC-MS 4-Chloro-3-methylphenol 
Aqueous/Solid EPA 8270C, D GC-MS 4-Chloroaniline 
Aqueous/Solid EPA 8270C, D GC-MS 4-Chlorophenyl-phenylether 
Aqueous/Solid EPA 8270C, D GC-MS 4-Methylphenol (and/or 3-Methylphenol) 
Aqueous/Solid EPA 8270C, D GC-MS 4-Nitroaniline 
Aqueous/Solid EPA 8270C, D GC-MS 4-Nitrophenol 
Aqueous/Solid EPA 8270C, D GC-MS Acenaphthene 
Aqueous/Solid EPA 8270C, D GC-MS Acenaphthylene 
Aqueous/Solid EPA 8270C, D GC-MS Aniline 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 8270C, D GC-MS Anthracene 
Aqueous/Solid EPA 8270C, D GC-MS Benzidine 
Aqueous/Solid EPA 8270C, D GC-MS Benzo(a)anthracene 
Aqueous/Solid EPA 8270C, D GC-MS Benzo(a)pyrene 
Aqueous/Solid EPA 8270C, D GC-MS Benzo(b)fluoranthene 
Aqueous/Solid EPA 8270C, D GC-MS Benzo(g,h,i)perylene 
Aqueous/Solid EPA 8270C, D GC-MS Benzo(k)fluoranthene 
Aqueous/Solid EPA 8270C, D GC-MS Benzoic acid 
Aqueous/Solid EPA 8270C, D GC-MS Benzyl alcohol 
Aqueous/Solid EPA 8270C, D GC-MS bis(2-Chloroethoxy)methane 
Aqueous/Solid EPA 8270C, D GC-MS bis(2-Chloroethyl)ether 
Aqueous/Solid EPA 8270C, D GC-MS bis(2-Chloroisopropyl)ether 
Aqueous/Solid EPA 8270C, D GC-MS bis(2-ethylhexy)phthalate 
Aqueous/Solid EPA 8270C, D GC-MS Butyl benzyl phthalate 
Aqueous/Solid EPA 8270C, D GC-MS Carbazole 
Aqueous/Solid EPA 8270C, D GC-MS Chrysene 
Aqueous/Solid EPA 8270C, D GC-MS Dibenzo(a,h)anthracene 
Aqueous/Solid EPA 8270C, D GC-MS Dibenzofuran 
Aqueous/Solid EPA 8270C, D GC-MS Diethyl phthalate 
Aqueous/Solid EPA 8270C, D GC-MS Dimethylphthalate 
Aqueous/Solid EPA 8270C, D GC-MS di-n-butylphthalate 
Aqueous/Solid EPA 8270C, D GC-MS Di-n-octylphthalate 
Aqueous/Solid EPA 8270C, D GC-MS Fluoranthene 
Aqueous/Solid EPA 8270C, D GC-MS Fluorene 
Aqueous/Solid EPA 8270C, D GC-MS Hexachlorobenzene 
Aqueous/Solid EPA 8270C, D GC-MS Hexachlorobutadiene 
Aqueous/Solid EPA 8270C, D GC-MS Hexachlorocyclopentadiene 
Aqueous/Solid EPA 8270C, D GC-MS Hexachloroethane 
Aqueous/Solid EPA 8270C, D GC-MS Indeno(1,2,3, cd)pyrene 
Aqueous/Solid EPA 8270C, D GC-MS Isophorone 
Aqueous/Solid EPA 8270C, D GC-MS Naphthalene 
Aqueous/Solid EPA 8270C, D GC-MS Nitrobenzene 
Aqueous/Solid EPA 8270C, D GC-MS N-Nitrosodimethylamine 
Aqueous/Solid EPA 8270C, D GC-MS N-Nitroso-di-n-propylamine 
Aqueous/Solid EPA 8270C, D GC-MS N-Nitrosodiphenylamine 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid EPA 8270C, D GC-MS Pentachlorobenzene 
Aqueous/Solid EPA 8270C, D GC-MS Pentachlorophenol 
Aqueous/Solid EPA 8270C, D GC-MS Phenanthrene 
Aqueous/Solid EPA 8270C, D GC-MS Phenol 
Aqueous/Solid EPA 8270C, D GC-MS Pyrene 
Aqueous/Solid EPA 8270C, D GC-MS Pyridine 
Aqueous/Solid EPA 8270C, D  GC-MS 2,3,4,6-Tetrachlorophenol 
Aqueous/Solid EPA 8270C,D GC-MS 1,2,4,5-Tetrachlorobenzene 
Aqueous/Solid EPA 8270D GC-MS 1- Methylnaphthalene 
Aqueous/Solid EPA 8270 SIM GC-MS 2-Methylnaphthalene 
Aqueous/Solid EPA 8270 SIM GC-MS Acenaphthene 
Aqueous/Solid EPA 8270 SIM GC-MS Acenaphthylene 
Aqueous/Solid EPA 8270 SIM GC-MS Anthracene 
Aqueous/Solid EPA 8270 SIM GC-MS Benzo(a)anthracene 
Aqueous/Solid EPA 8270 SIM GC-MS Benzo(a)pyrene 
Aqueous/Solid EPA 8270 SIM GC-MS Benzo(b)fluoranthene 
Aqueous/Solid EPA 8270 SIM GC-MS Benzo(g,h,i)perylene 
Aqueous/Solid EPA 8270 SIM GC-MS Benzo(k)fluoranthene 
Aqueous/Solid EPA 8270 SIM GC-MS Chrysene 
Aqueous/Solid EPA 8270 SIM GC-MS Dibenzo(a,h)anthracene 
Aqueous/Solid EPA 8270 SIM GC-MS Fluoranthene 
Aqueous/Solid EPA 8270 SIM GC-MS Fluorene 
Aqueous/Solid EPA 8270 SIM GC-MS Indeno(1,2,3, cd)pyrene 
Aqueous/Solid EPA 8270 SIM GC-MS Naphthalene 
Aqueous/Solid EPA 8270 SIM GC-MS p-Dioxane 
Aqueous/Solid EPA 8270 SIM GC-MS Phenanthrene 
Aqueous/Solid EPA 8270 SIM GC-MS Pyrene 
Aqueous/Solid EPA 9012B Colorimetry Total Cyanide 
Aqueous/Solid EPA 9030B Distillation Sulfide 
Aqueous/Solid EPA 9056A IC Bromide 
Aqueous/Solid EPA 9056A IC Chloride 
Aqueous/Solid EPA 9056A IC Fluoride 
Aqueous/Solid EPA 9056A IC Sulfate 
Aqueous/Solid NWTPH-Dx GC-FID Residual Range Organics  
Aqueous/Solid SOC-Butyl GC-FPD Di-n-butyltin 
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Matrix Standard/Method Technology Analyte
Aqueous/Solid SOC-Butyl GC-FPD n-Butyltin 
Aqueous/Solid SOC-Butyl GC-FPD Tetra-n-butyltin 
Aqueous/Solid SOC-Butyl GC-FPD Tri-n-butyltin 
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorobutane sulfonate  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorobutanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorodecane Sulfonate  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorodecanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorododecanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluoroheptanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorohexane sulfonate  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorohexanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorononanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorooctane sulfonate  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorooctanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluoropentanoic acid  
Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluoroundecanoic acid  
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Matrix Standard/Method Technology Analyte 
Aqueous EPA 1640 Reductive Metals 

Precipitation  
Prep Method 

Aqueous EPA 3010A Acid Digestion  Metals Digestion 
Aqueous EPA 3020A Acid Digestion  Metals Digestion 
Aqueous EPA 3511 Microextraction Extractable Prep 
Aqueous EPA 3520C Continuous Liquid-

Liquid Extraction  
Extractable Prep 

Aqueous EPA 3535A Solid Phase Extraction  Prep Method 
Aqueous EPA 5030B Purge and Trap  Volatile Prep 
Aqueous SOP-MET-DIG Acid Digestion  Metals Digestion 
Solid EPA 3050B Acid Digestion  Metals Digestion 
Solid EPA 3060 Alkaline Digestion Alkaline Digestion for Cr(VI) only 
Solid EPA 3541 Automated Soxhlet 

Extraction  
Extractable Prep 

Solid EPA 3546 Microwave Extraction Extractable Prep 
Solid EPA 3550B Ultrasonic Extraction  Extractable Prep 
Solid EPA 5035A Purge and Trap  Voc Organics 
Solid EPA 5050 Bomb Digestion  Prep Method 
Solid EPA 9013 Midi-Distillation Cyanides 
Solid SOP-GEN-AVS Acid Digestion Simultaneously Extracted Metals 
Aqueous/Solids ASTM D3590-89 Digestion TKN 
Aqueous/Solids EPA 1311 TCLP Extraction  Physical Extraction 
Aqueous/Solids EPA 3620C Florisil Clean Up  Extractable Cleanup 
Aqueous/Solids EPA 3630C Silica Gel Clean Up  Extractable Prep 
Aqueous/Solids EPA 3640A Gel-Permeation  

Clean Up  
Extractable Cleanup 

Aqueous/Solids EPA 3660 Sulfur Clean Up  Extractable Prep 
Aqueous/Solids EPA 3665A Acid Clean Up  Extractable Cleanup 
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STANDARD OPERATING PROCEDURE 

 
MERCURY BY OXIDATION, PURGE AND TRAP, AND COLD VAPOR ATOMIC FLUORESCENCE 

SPECTROMETRY 

1. SCOPE AND APPLICATION 
 
1.1. This procedure is used to determine the concentration of Mercury in water, soil, tissues, 

aqueous and non-aqueous wastes, and sediment samples using EPA Method 1631E and its 
appendix. 

 
1.2. Method 1631 is a cold vapor atomic fluorescence procedure used in determining the total 

mercury (Hg) in filtered and unfiltered water samples.  This method is designed for the 
measurement of total Hg in the range of 0.2 - 100 ng/L.  With use of an additional 
calibration standard the range may be extended to 400 ng/L.   

 
1.3. Total mercury as defined by this method means all BrCl-oxidizable mercury forms and 

species found in aqueous solution.  This includes but is not limited to Hg(II), Hg(0), strongly 
organocomplexed Hg(II) compounds, adsorbed particulate Hg and several covalently bound 
organomercurials (i.e., CH3HgCl, (CH3)2Hg, and C6H5HgOOCCH3).  The recovery of Hg bound 
within microbial cells may require the addition step of UV photo-oxidation.   

 
1.4. In cases where there is a project-specific quality assurance plan (QAPP), the project manager 

identifies and communicates the QAPP-specific requirements to the laboratory.  In general, 
project specific QAPP’s supersede method specified requirements.  An example of this are 
projects falling under DoD ELAP. QC requirements defined in the SOP Department of Defense 
Projects – Laboratory Practices and Project Management (ADM-DOD) may supersede the 
requirements defined in this SOP. 

2. METHOD SUMMARY 
 

2.1. Samples are collected in new lab cleaned 500 mL Fluorinated LPE bottles.  The samples are 
preserved with 1:1 HCl in the field, or upon receipt at the lab. Samples are prepared for 
analysis by the addition of 2.5 ml of BrCl solution to the 500 mL sample bottle. After 
oxidation the samples are pre-reduced with NH2OH·HCl to destroy free halogens, and then 
reduced with SnCl2 to convert Hg(II) to volatile Hg(0). Solid samples are prepared by HNO3/ 
H2SO4 digestion then diluted with dilute BrCl solution to 40 mL, and a aliquot of 5ml is taken. 
The Hg(0) is separated from solution by purging with argon onto a gold trap.  The trapped 
Hg is then thermally desorbed from the gold trap into an Ar gas stream that carries the Hg 
into the cell of the Brook Rand Model III cold-vapor atomic fluorescence spectrometer 
(CVAFS) for detection. 

3. DEFINITIONS 
 

3.1. Analysis Sequence - Samples are analyzed in a set referred to as an analysis sequence.  The 
sequence begins with instrument calibration or calibration verification followed by sample 
analyses interspersed with calibration standards. 

 
3.2. Batch - A batch of samples is a group of environmental samples that are prepared and/or 

analyzed together as a unit with the same process and personnel using the same lot(s) of 
reagents. It is the basic unit for analytical quality control. 
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3.2.1. Preparation Batch - A preparation batch is composed of one to twenty field samples, 

all of the same matrix, and with a maximum time between the start of processing of 
the first and last samples in the batch to be 24 hours. 

 
3.2.2. Analysis Batch - Samples are analyzed in a set referred to as an analysis sequence.  

The sequence begins with instrument calibration (initial or continuing verification) 
followed by sample extracts interspersed with calibration standards (CCBs, CCVs, 
etc.) The sequence ends when the set of samples has been injected or when 
qualitative and/or quantitative QC criteria indicate an out-of-control situation. 

 
3.3. Sample 

 
3.3.1. Field Sample - An environmental sample collected and delivered to the laboratory for 

analysis; a.k.a., client’s sample. 
  

3.3.2. Laboratory Sample - A representative portion, aliquot, or subsample of a field sample 
upon which laboratory analyses are made and results generated. 

 
3.4. Quality System Matrix - The matrix of an environmental sample is distinguished by its 

physical and/or chemical state and by the program for which the results are intended. The 
following sections describe the matrix distinctions. These matrices shall be used for purpose 
of batch and quality control requirements. 

 
3.4.1. Aqueous - Any groundwater sample, surface water sample, effluent sample, and TCLP 

or other extract. Specifically excluded are samples of the drinking water matrix and 
the saline/estuarine water matrix. 

 
3.4.2. Drinking water - Any aqueous sample that has been designated a potable or 

potential potable water source. 
  

3.4.3. Saline/Estuarine water - Any aqueous sample from an ocean or estuary or other salt-
water source. 

 
3.4.4. Nonaqueous Liquid - Any organic liquid with <15% settleable solids. 

 
3.4.5. Animal tissue - Any tissue sample of an animal, invertebrate, marine organism, or 

other origin; such as fish tissue/organs, shellfish, worms, or animal material.  
 

3.4.6. Solids - Any solid sample such as soil, sediment, sludge, and other materials with 
>15% settleable solids. 

 
3.4.7. Chemical waste - Any sample of a product or by-product of an industrial process that 

results in a matrix not described in one of the matrices in Sections 3.3.1 through 
3.3.6.  These can be such matrices as non-aqueous liquids, solvents, oil, etc. 

 
3.4.8. Miscellaneous matrices – Samples of any composition not listed in 3.3.1 – 3.3.7.  

These can be such matrices as plant material, paper/paperboard, wood, auto fluff, 
mechanical parts, filters, wipes, etc.  Such samples shall be batched/grouped 
according to their specific matrix.   
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3.5. Matrix Spike/Duplicate Matrix Spike (MS/DMS) Analysis - In the matrix spike analysis, 
predetermined quantities of target analytes are added to a sample matrix prior to sample 
preparation and analysis.  The purpose of the matrix spike is to evaluate the effects of the 
sample matrix on the method used for the analysis.  Duplicate samples are spiked, and 
analyzed as a MS/DMS pair.  Percent recoveries are calculated for each of the analytes 
detected.  The relative percent difference (RPD) between the duplicate spikes (or samples) is 
calculated and used to assess analytical precision.  The concentration of the spike should be 
at the mid-point of the calibration range or at levels specified by a project analysis plan. 

 
3.6. Laboratory Duplicates (DUP) – Duplicates are additional replicates of samples that are 

subjected to the same preparation and analytical scheme as the original sample.  The 
relative percent difference (RPD) between the sample and its duplicate is calculated and used 
to assess analytical precision. 

 
3.7. Method Blank (MB) - The method blank is an artificial sample composed of analyte-free water 

or solid matrix and is designed to monitor the introduction of artifacts into the analytical 
process.  The method blank is carried through the entire analytical procedure. 

 
3.8. Laboratory Control Samples (LCS) – The LCS is an aliquot of analyte free water or analyte free 

solid to which known amounts target analytes are added.  The LCS is prepared and analyzed 
in exactly the same manner as the samples.  The percent recovery is compared to 
established limits and assists in determining whether the batch is in control. 

 
3.9. Independent Verification Standard (ICV) - A mid-level standard injected into the instrument 

after the calibration curve and prepared from a different source than the initial calibration 
standards.  This is used to verify the validity of the initial calibration standards 

 
3.10. Continuing Calibration Verification Standard (CCV) - A mid-level standard analyzed at 

specified intervals.  Used to verify that the initial calibration curve is still valid for 
quantitative purposes. 

 
3.11. Instrument Blank (CCB) - The instrument blank (also called continuing calibration blank) is a 

volume of clean solvent analyzed on each column and instrument used for sample analysis.  
The purpose of the instrument blank is to determine the levels of contamination associated 
with the instrumental analysis itself, particularly with regard to the carry-over of analytes 
from standards or highly contaminated samples into subsequent sample analyses. 

 
3.12. Duplicates and Duplicate Matrix Spikes are additional replicates of samples that are 

subjected to the same preparation and analytical scheme as the original sample. Depending 
on the method of analysis, either a duplicate analysis (and/or a matrix spiked sample) or a 
matrix spiked sample and duplicate matrix spiked sample (MS/DMS) are analyzed. 

 
3.13. Standard Reference Material (SRM) – A material with specific certification criteria and is 

issued with a certificate or certificate of analysis that reports the results of its 
characterizations and provides information regarding the appropriate use(s) of the material. 
An SRM is prepared and used for three main purposes: (1) to help develop accurate methods 
of analysis; (2) to calibrate measurement systems used to facilitate exchange of goods, 
institute quality control, determine performance characteristics, or measure a property at the 
state-of-the-art limit; and (3) to ensure the long-term adequacy and integrity of measurement 
quality assurance programs.  
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3.14. Ongoing Precision Recovery (OPR) - A standard analyzed at specified intervals and used to 
verify the ongoing validity of the instrument calibration. 

 
3.15. Calibration Verification (VER) – is spiked reagent water sample (aqueous blank spike) and is 

used to determine that the CVAFS remains in control. 

4. INTERFERENCES 
 

4.1. It is imperative that extreme care be taken to avoid contamination when collecting and 
analyzing ambient water samples for trace mercury.  Potential sources of contamination 
during sampling include:  metallic or metal-containing labware, containers, sampling 
equipment, reagents, and reagent water; improperly cleaned and stored equipment, labware, 
and reagents; and atmospheric inputs such as dirt and dust.  Even human contact can be a 
source of trace mercury contamination (e.g., mercury fillings). 

 
4.2. Within the laboratory, interferences from contaminated reagents must be minimized.  Pre-

screened acids and reagent grade chemicals are used to prepare the reagents. To minimize 
contamination all sample preparation should be performed in the Class 100 clean hood. 
Before a given batch of samples is processed, all work surfaces in the hood or clean bench 
where the samples will be processed should be cleaned by wiping with a lint-free cloth or 
wipe soaked with reagent water. 

 
4.3. All apparatus used for determination of mercury at ambient water quality criteria levels must 

be nonmetallic, free of material that may contain metals, or both. 
 
4.4. Samples are taken in fluorinated LPE containers.  These containers have a thin coating of a 

fluoropolymer. 
 
4.5. Water vapor may collect in the gold trap and subsequently condense in the fluorescence cell 

upon desorption, giving a false peak due to scattering of excitation radiation.  Condensation 
can be avoided by pre-drying the gold trap, and by discarding those traps that tend to 
absorb large quantities of water vapor. 

 
4.6. Bottle blanks-- Laboratory cleaned bottles are used for method blanks associated with each 

batch of samples confirming the absence of contamination on an ongoing basis. 

5. SAFETY 
 

5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 
taken when performing this procedure.  This includes the use of personnel protective 
equipment, such as, safety glasses, lab coat and the correct gloves.   

 
5.2. Chemicals, reagents and standards must be handled as described in the ALS safety policies, 

approved methods and in MSDSs where available.  Refer to the ALS Environmental, Health 
and Safety Manual and the appropriate MSDS prior to beginning this method. 

 
5.3. Hydrochloric and/or Nitric Acid are used in this method.  These acids are extremely 

corrosive and care must be taken while handling them. A face shield should be used while 
pouring acids.  And safety glasses should be worn while working with the solutions.  Lab 
coat and gloves should always be worn while working with these solutions.   
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5.4. Chronic mercury exposure may cause kidney damage, muscle tremors, spasms, personality 
changes, depression, irritability and nervousness. Organomercurials may cause permanent 
brain damage. Because of the toxicological and physical properties of the Hg, pure standards 
should be handled only by highly trained personnel thoroughly familiar with handling and 
cautionary procedures and the associated risks. 

 
5.5. ALS purchases a dilute standard solution of Hg for this method. If primary solutions are 

prepared, they must be prepared in a hood. 
 

5.6. Hands should be washed thoroughly after each manipulation and before breaks. 
 

5.7. If background contamination is encountered, then the cleanliness of work surfaces and tools 
may be assessed by wiping the surface with a piece of filter paper. Extraction and analysis by 
this method can achieve a limit of detection of less than 1 ng per wipe. Less than 0.1 mg per 
wipe indicates acceptable cleanliness; anything higher warrants further cleaning. More than 
10 mg on a wipe constitutes an acute hazard and requires prompt cleaning before further 
use of the equipment or work space, and indicates that unacceptable work practices have 
been employed. 

6. SAMPLE COLLECTION, CONTAINERS, PRESERVATION AND STORAGE 
 

6.1. ALS laboratory staff does not collect samples.  Samples are collected by field sampling staff 
of ALS customers using their sampling plans and procedures. In some cases, persons 
collecting samples may be required to be certified by regulatory bodies.  Samples are either 
field- or laboratory-preserved by adding 5 mL of 6N (1:1) HCl to a 500 mL Fluorinated LPE 
bottle.  Upon receipt at the laboratory, samples are taken to the clean room and BrCl 
(2.5ml/500ml) is added. 

 
6.2. Samples that are acid-preserved only may lose Hg to coagulated organic materials in the 

water or the Hg may be condensed on the walls (Reference 19.11).  The bottle should be 
vigorously shaken before sub-sampling to re-suspend the organic matter. 

 
6.3. All handling of the samples in the laboratory should be undertaken in a mercury-free clean 

bench. 
 

6.4. Water samples are typically stored at 4 ± 2ºC until analysis. However, this is not a method 
requirement and samples may be stored at room temperature if necessary.  The maximum 
holding time for mercury in unpreserved aqueous samples is 48 hrs. If a sample is oxidized 
in the sample bottle, the time to preservation can be extended to 28 days. Once preserved, 
aqueous samples have maximum holding time of 90 days. A sample collected for dissolved 
trace level mercury should be filtered in the laboratory within 24 hours of the time of 
collection. Solid samples have a holding time of 1 year if stored in a freezer at < -15ºC. 
Samples that are freeze dried have a holding time of 1 year, also.  

 
6.5. Soil samples are aliquoted and weighed for analysis upon receipt. Prepared samples are 

stored at < -15º C for up to 1 year before digestion and analysis. 
 

6.6. Tissue samples are homogenized then lyophilized.  The lyophilized sample may be stored at 
room temperature in a low level mercury atmosphere for up to 1 year. 
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6.7. Field blanks – Field blanks are used to demonstrate that samples have not been 
contaminated by the sample collection and transport activities. 

 
6.7.1. Analyze the field blank(s) shipped with each set of samples (samples collected from 

the same site at the same time, to a maximum of 10 samples). Analyze the blank 
immediately before analyzing the samples in the batch. 

 
6.7.2. If Hg or any potentially interfering substance is found in the field blank at a 

concentration equal to or greater than the MRL (Table 1) or greater than one-fifth the 
level in the associated sample, whichever is greater, results for associated samples 
may be the result of contamination and may not be reported or otherwise used for 
regulatory compliance purposes.  

 
6.7.3. If contamination of the field blanks and associated samples is known or suspected, 

the laboratory should communicate this to the sampling team so that the source of 
contamination can be identified and corrective measures taken before the next 
sampling event. 

 
6.8. Equipment blanks—before any sampling equipment is used at a given site, equipment 

blanks (bottle blanks and sampler check blanks) must be submitted to the laboratory to 
demonstrate that the sampling equipment is free from contamination. Sampler check blanks 
are generated by processing reagent water through the sampling devices using the same 
procedures that are used in the field.  Refer to Method 1631E for details. 

7. STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS 
 
7.1. Reagent grade chemicals shall be used in all tests.   Other grades may be used, provided it is 

first ascertained that the reagent is of sufficiently high purity to permit its use without 
lowering the accuracy of the determination.  The preparation for all laboratory prepared 
reagents and solutions must be documented in a laboratory logbook.  Refer to the SOP 
Reagent/Standards Login and Tracking (ADM-RTL) for the complete procedure and 
documentation requirements. 

 
7.1.1. Reagent water: Water in which mercury is not detected by this method; 18-megaohm 

ultra-pure deionized water starting from a pre-purified (laboratory DI water) source. 
 

7.1.2. Argon:  Grade 5.0 (ultra high-purity, GC grade) inert gas that has been further 
purified by the removal of Hg using a gold-coated sand trap. 

 
7.1.3. Hydrochloric acid:  trace-metal purified reagent HCl containing less than 5 pg/mL Hg. 

 
7.1.4. Hydroxylamine hydrochloride:  Dissolve 150 g of NH2OH·HCl in reagent water and 

bring to 500 mL. This solution may be purified by the addition of 0.5 mL of SnC12 
solution and purging overnight at 350 mL/min. with Hg-free Ar.  Store tightly 
capped. 

 
7.1.5. Stannous chloride: Bring 100 g of SnCl2·2H2O and 75 mL concentrated HCl to 500 

mL with reagent water. Purge overnight with mercury-free Ar at 350 mL/min. to 
remove all traces of Hg. Store tightly capped. 
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7.1.6. Bromine monochloride (BrCl):  Dissolve 5.4 g of reagent grade KBr in 500 mL of 
low-Hg HCl. Place a clean magnetic stir bar in the bottle and stir for approximately 1 
hr in a fume hood. Slowly add 7.6 g reagent grade KBrO3 to the acid with stirring. 
When all of the KBrO3 has been added, the solution color should change from yellow 
to red to orange. Loosely cap the bottle, and allow to stir another hour before 
tightening the lid.  KBr and KBrO3 are purified by heating to 250°C overnight in an 
oven. 

 
CAUTION: This process generates copious quantities of free halogens (C12, Br2, BrCl), which 
are released from the bottle. Add the KBrO3 SLOWLY in a fume hood! 

 
7.1.7. HNO3/H2SO4 solution: In a fume hood, slowly add 300ml of concentrate H2SO4 to 

700ml of concentrate HNO3 in a Teflon bottle. 
 
Warning: This mixture gets hot and emits fumes. 
 
7.1.8. 0.02 N Bromine monochloride solution: Dilute 100mls of concentrated BrCl solution 

to 1000ml with reagent water in a Teflon bottle. 
 
7.2. Stock standard solutions may be purchased from a number of vendors.  All reference 

standards, where possible, must be traceable to SI units or NIST certified reference materials. 
   The vendor-assigned expiration date is used.  

 
7.2.1. Stock mercury standard:  Stock mercury standards (1,000 ppm) are obtained from 

CPI International, Santa Rosa, CA, P/N 4400-1000331 and Inorganics Ventures, Inc., 
Lakewood, NJ, P/N CGHG1-5.  A NIST-certified 10,000 ppm aqueous Hg solution 
(NBS-3133) is also available. These solutions are stable until the expiration date. 

 
7.2.2. Secondary Hg standard:  Dilute 0.100 mL of the stock solution (1,000 ppm) to 100 

mL in water containing 2.5 mL of BrCl. This solution contains 1.00 ug/mL (1.00 ppm) 
Hg. Keep in a tightly closed fluoropolymer bottle. This expiration date is the same as 
the stock standard.   

 
7.2.3. Working Hg standard A:  Dilute 1.00 mL of the secondary Hg standard to 100 mL in a 

class A volumetric flask with reagent water containing 2.5% by volume BrCl solution. 
This solution contains 10.0 ng/mL and should be replaced monthly. 

 
7.2.4. Working Hg standard B:  Dilute 1.00 mL of the secondary Hg standard to 1000 mL 

with reagent water containing 2.5% by volume BrCl solution (10 mL BrCl/1000mL). 
This solution contains 0.1 ng/mL and should be replaced monthly. 

8. APPARATUS AND EQUIPMENT 
 

8.1. Cold vapor atomic fluorescence spectrometer (CVAFS):  Brooks-Rand (Seattle, WA) Model III 
CVAFS, or equivalent. 

 
8.2. Autosampler: Brooks Rand (Seattle, WA) Model 17400. 
 
8.3. Purge and Trap Module: Brooks Rand (Seattle, WA) MERX Total-Hg Purge and Trap Module. 
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8.4. Flowmeter, with needle valve capable of reproducibly keeping the carrier gas flow rate at 60 
mL/min. 

 
8.5. Pyrex bubbler with 4 way Teflon stopcock, 220 mL (Brooks-Rand, Seattle, WA, part no. AF-32 

or equivalent) 
 

8.6. Flow meter/needle valve capable of controlling and measuring gas flow rate to the purge 
vessel at 350 ± 50 mL/min. 

 
8.7. Fluoropolymer fittings: Connections between components and columns are made using 

6.4-mm o.d. fluoropolymer tubing and fluoropolymer friction-fit or threaded tubing 
connectors. Connections between components requiring mobility are made with 3.2-mm o.d. 
fluoropolymer tubing because of its greater flexibility. 

 
8.8. Acid fume pre-trap: 10-cm long x 0.9-cm i.d. fluoropolymer tube containing 2-3 g of reagent 

grade, non-indicating, ~14 mesh soda lime chunks, packed between wads of silanized glass 
wool. This trap must be cleaned of Hg by placing on the output of a bubbler containing 
reagent water and SnCl2 and purging for 45 minutes with Ar.  

 
8.9. Gold-coated sand trap or gold wire trap: 10-cm x 6.5-mm o.d. x 4-mm i.d. quartz tubing. The 

tube is filled with 3.4 cm of gold-coated 45/60 mesh quartz sand (Brooks Rand, Ltd., Seattle, 
WA, Part No. AF-20 or equivalent). The ends are plugged with quartz wool.  A gold wire trap 
is also available from Brooks Rand (Part No. AF-19). 

 
8.10. Traps are fitted with 6.5-mm i.d. fluoropolymer friction-fit sleeves for making connection to 

the system. When traps are not in use, fluoropolymer end plugs are inserted in trap ends to 
eliminate contamination.  At least 16 traps are needed for efficient operation. 

 
8.11. Heating of gold-coated sand traps:  To desorb Hg collected on the traps, heat for 2-3 

minutes to 450-500°C (a barely visible red glow when the room is darkened) with a coil 
consisting of 75 cm of 24-gauge Nichrome wire at a potential of 10 Vac. Potential is applied 
and finely adjusted with a variable transformer. 

 
8.12. Air blower:  After heating, the trap is cooled by blowing air from a small blower positioned 

immediately below the trap. 
 

8.13. Computer (386 or better) and Windows Mercury Guru software to record and integrate the 
signal from the spectrometer. 

 
8.14. Pipettors: All-plastic pneumatic fixed-volume and variable pipettors in the range of 10 uL to 

5.0 mL. 
 

8.15. Analytical balance capable of weighing to the nearest 0.001 g 
 

8.16. Hot Block that is able to maintain temperature of 100 Celsius. 
 

8.17. 40mL Precleaned Clear VOA Vials. 

9. PREVENTIVE MAINTENANCE 
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9.1. All maintenance activities are recorded in a maintenance logbook kept for each instrument.  
Pertinent information (serial numbers, instrument I.D., etc.) must be in the logbook.  This 
includes the routine maintenance described in section 9.  The entry in the log must include: 
date of event, the initials of who performed the work, and a reference to analytical control.  

 
9.2. Broad or asymmetrical peaks indicate a problem with the desorption train, such as low gas 

flow rate, water vapor on the trap(s), or an analytical column damaged by chemical fumes or 
overheating. 

 
9.3. Damage to a trap is also indicated by a sharp peak, followed by a small, broad peak. 
 
9.4. If the trap has been damaged, it and the fluoropolymer tubing downstream from it should be 

discarded because of the possibility of gold migration on downstream surfaces. 
 
9.5. Gold traps should be tracked by unique identifiers so that any trap producing poor results 

can be quickly recognized and discarded.  Follow the procedure in the Brooks Rand Manual 
for replacing gold traps for the Total Hg Purge and Trap Module. 

 
9.6. The Teflon Liquid collection trap should be emptied prior to use each day to prevent liquid 

from damaging the analytical gold sand traps. 
 

9.7. Every day prior to use replace the Soda Lime in the Soda Lime trap to prevent moisture in 
argon carrier to enter the analytical system. 

 
9.8. Depending on usage the Mercury Source Lamp in the CVAFS unit will need to be changed.  

This procedure is found in the Brooks Rand Manual. 

10. RESPONSIBILITIES 
 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review.  Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP.  The acceptance criteria for test performance 
are listed in Table 1.  Final review and sign-off of the data is performed by the department 
supervisor/manager or designee. 

 
10.2. It is the responsibility of the department supervisor/manager to document analyst training 

and method proficiency.  

11. PROCEDURE 
 
11.1. An analytical batch is up to 20 field samples that are oxidized with the same reagents and 

analyzed within the same 12-hour shift.  The analytical batch contains the following 
standards, samples, and blanks, in order: 

 
Water Run Manual System:  

5 ng/L OPR and bubbler blank 
Water blank 1 
Method blank 1 
5 ng/L QCS and bubbler blank 
Up to 10 samples 
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Matrix Spike  
Duplicate Matrix Spike 
Method blank 2 
OPR (optional) 
Up to 10 additional samples 
Matrix Spike  
Duplicate Matrix Spike 
Method blank 3 
5 ng/L OPR and bubbler blank 
 

  
 Soil Run Manual System:  

Calibration Verification (VER) and bubbler blank 
   Method Blank 1 
   Method Blank 2 
   OPR (use to demonstrate end to end analytical system) 
   QCS or SRM 

Up to 10 samples 
Matrix Spike  
Duplicate Matrix Spike 

    Calibration Verification (VER) and bubbler blank 
Up to 10 additional samples 
Matrix Spike  
Duplicate Matrix Spike 
Method blank 3 
OPR (use to demonstrate end to end analytical system) 

   Calibration Verification (VER) and bubbler blank 
 

For more than 20 samples in a 12 hour shift, the sequence is repeated. 
 
Water Run MERX System: 
  Calibration/Bubbler Blank 
  Calibration/Bubbler Blank 
  Calibration/Bubbler Blank 
  Calibration/Bubbler Blank 
  5pg STD 
  10pg STD 
  25pg STD 
  100pg STD 
  500pg STD 
  2500pg STD 
  10000pg STD 
  OPR 5ng/L 
  QCS 5ng/L 
  Method Blank 1 
  Up to 10 samples 
  Matrix Spike 
  Matrix Spike Dup 
  Method Blank 2 
  Up to 10 samples 
  Matrix Spike 
  Matrix Spike Dup 
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  Method Blank 3 
  OPR 5ng/L 
 
For more than 20 samples, the sequence is repeated from the first OPR.   
 
 
Soil Run MERX System: 
  Calibration/Bubbler Blank 
  Calibration/Bubbler Blank 
  Calibration/Bubbler Blank 
  Calibration/Bubbler Blank 
  5pg STD 
  10pg STD 
  25pg STD 
  100pg STD 
  500pg STD 
  2500pg STD 
  10000pg STD 
  VER 5ng/L 
  Method Blank 1 
  Method Blank 2 
  OPR 5ng/L (use to demonstrate end to end analytical system) 
  QCS 5ng/L/MESS/TORT 
  Up to 10 samples 
  Matrix Spike 
  Matrix Spike Dup 
  VER 5ng/L 
  Up to 10 samples 
  Matrix Spike 
  Matrix Spike Dup 
  Method Blank 3 
  OPR 5ng/L (use to demonstrate end to end analytical system) 
  VER 5ng/L 
 
For more than 20 samples, the sequence is repeated from the first VER.   
 

 
11.2. Reagent blanks are analyzed in triplicate when there is a change in reagent(s) to verify its 

purity. 
 

11.3. Sample Preparation 
 

11.3.1. Record all sample preparation and sample information on the applicable benchsheet. 
 This includes acid mixture tracking documentation.  

 
11.3.2. Water samples are oxidized by adding 2.5 mL of BrCl per 500 mL bottle, however 

more may be required for complete oxidation. If more than 5.0 mL of BrCl is used 
then a method blank is prepared with the equivalent amount of BrCl.  Digest at room 
temperature for 12 hours.  Shorter digestion times can be achieved by using elevated 
temperatures.  For example, 70°C for 2 hours is adequate. 
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11.3.3. Some highly organic matrices, such as sewage effluent, will require dilution as much 
as 1:10, additional BrCl, and longer oxidation times. The oxidation must be 
continued until excess BrCl remains.  This can be checked using starch-iodide paper. 
Again a method blank is created using the equivalent amount of BrCl. 

 
11.3.4. Solid samples are prepared by weighing 400mg of sample into a 40ml vial. To each 

sample, add 10.0 ml of HNO3/H2SO4 solution. A tapered glass marble is placed over 
the digestion vessel. The sample vials are placed in a cold digestion Hot Block which 
is then switched on and set to 100°C. After the Hot Block and sample vials reach 100° 
C they are refluxed for 2-3 hours. Once the samples have cooled they are diluted to 
40 mL with 0.02 N BrCl solution. The samples then need to sit for At least 4 hours 
prior to analysis. This is to allow for complete oxidation of the methyl Hg. 

 
11.3.5. Matrix spikes and matrix spike duplicates:  For each batch of 10 or fewer samples, 

aliquot two additional 100-mL portions for the manual system, 25mL for the MERX 
system from a randomly selected sample, spike at the level specified in Section 
12.3.3, and process in the same manner as the samples. 

 
11.3.6. Method Blank: Three method blanks are prepared with each batch of samples.  The 

method blanks are prepared in lab cleaned 500 mL sample bottles chosen at 
random, thus serving as a check on the bottle washing procedure. 

 
11.3.7. Water blank:  For the manual system at the same time as the samples are analyzed, 

prepare a water blank by adding 0.5 mL of BrCl to 100 mL in one of the sample 
bubblers.  The mercury content of the water blank is used to correct the OPR, QCS, 
method blank values, and dilutions.  Water blanks may not be used for Wisconsin 
samples; instead prepurged DI water will be used for OPR, QCS, MBs and dilution 
water. 

 
11.4. At the beginning of each 12 hour shift, attach lime traps to the bubbler and purge with Ar 

for 20 minutes to clean for the manual system.  For the MERX system replace soda lime in 
the soda lime trap. 

 
11.5. Instrument Initialization--Allow the instrument to warm-up for 30 minutes before attempting 

to analyze samples.  Instrument may be left on overnight and therefore will not need 30 
minutes to warm. 

 
NOTE: Purging of halogens onto the gold trap will result in damage and low or irreproducible 
results. 

 
11.6. Sample Analysis 

 
11.6.1. Water Samples Manual System 

 
11.6.1.1.Aliquot 100 mL of BrCl-oxidized sample to a bubbler and, add 0.2 mL of 

NH2OH. Cap swirl the sample. The yellow color will disappear, indicating the 
destruction of the BrCl.  

 
11.6.1.2.Connect a soda lime trap and a gold trap to the bubbler, add 1.0 mL of SnCl2 

solution, and purge the sample with Ar for 20 min. at 300-400 mL/min.  At 
the end of the sparging time, remove the gold trap, plug the ends and save 
for analysis (See Section 11.7).  Use the Bubbler blanks to correct the sample 
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measurements and the water blank to correct the QCS, OPR, and Method 
Blank measurements.  Turn of the argon valve and disconnect the argon lines 
from each bubbler. Each bubbler’s base and stem is then rinsed three times 
with DI water. After reconnecting the argon lines the bubblers are ready for 
the next analysis. 

 
11.6.1.3.Repeat 11.6.1.1 and 11.6.1.2 for each standard, blank, QC sample, and field 

sample. 
 

11.6.2. Water Samples MERX System 
 

11.6.2.1.Aliquot 25mL of BrCl-oxidized sample to a 40mL clear vial and add 0.1mL 
NH2OH, and 0.1mL SnCl2 solution.  Cap the vial and place into autosampler 
rack and then place the autosampler rack onto the autosampler. 

 
11.6.2.2.Repeat 11.6.2.1 for each standard, blank. QC sample and field sample. 
 
11.6.2.3.Open Hg Guru Software and fill out batch information tab and run 

information tab.  Then connect to the instrument, turn on instrument gases, 
and measure noise.   

 
11.6.2.4.Select number of samples to analyze on the automation tab and then press 

the start batch tab on the top left corner of the Hg Guru software. 
 
11.6.2.5.Use the Calibration/Bubbler Blanks to correct all measurements. 

 
11.6.3. Solid samples Manual System - A 100ml portion of water is pre-purged with 1.0 ml 

SnCl2 solution for 5 minutes.  This is required for all samples and standards that are 
purged. Connect a soda lime trap and a gold trap to the bubbler. A VER is ran every 
ten samples and at the beginning and end of the run. A 5ml aliquot of the samples 
and standards are purged for 20 min. at 300-400 ml/min. They are sparged 
according to the run order (See Section 11.1).   At the end of the sparging time, 
remove the gold trap, plug the ends and save for analysis (See Section 11.7).  Use the 
Bubbler blanks to correct the sample measurements. 

  
11.6.4. Solid Samples MERX System 

 
11.6.4.1.Add 5.0mL of sample to 20mL of DI water in a 40mL clear vial.  Then add 

0.2mL NH2OH, and 0.1mL SnCl2 solution.  Cap the vial and place into 
autosampler rack and then place the autosampler rack onto the autosampler. 

 
11.6.4.2.Repeat 11.6.2.1 for each standard, blank. QC sample and field sample. 
 
11.6.4.3.Open Hg Guru Software and fill out batch information tab and run 

information tab.  Then connect to the instrument, turn on instrument gases, 
and measure noise.   

 
11.6.4.4.Select number of samples to analyze on the automation tab and then press 

the start batch tab on the top left corner of the Hg Guru software. 
 
11.6.4.5.Use the Calibration/Bubbler Blanks to correct all measurements. 
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11.7. Desorption of Hg from the gold trap for the Manual System 
 

11.7.1. Remove the plugs from the gold trap, place the Nichrome wire coil around the trap 
and connect it into the analyzer train between the incoming Hg-free argon and the 
detector. 

 
11.7.2. Pass argon through the trap at a flow rate of approximately 30 mL/min. for 45-60 

seconds to drive off condensed water vapor. 
 

11.7.3. Apply electrical current (9.5-10 V DC) to the Nichrome coil around the gold trap and 
begin data collection.  The applied electrical current will thermally desorb the Hg (as 
Hg(0)) from the trap into the detector. 

 
11.7.4. After the 3-min. desorption time, stop data collection, turn off the current to the coil, 

and cool the trap (about one minute) using the cooling fan. 
 

11.8. Place the next gold trap in line and proceed with analysis of the next sample. 
 

Peaks generated using this technique should be very sharp and almost symmetrical. 
Mercury elutes at approximately 2 min. and has a width at half-height of about 11 
seconds. 

 
11.9. Calibration and standardization 

 
11.9.1. The calibration must contain five or more non-zero points and the results of the 

analysis of 4 bubbler blanks.  The lowest calibration point must be equivalent to the 
MRL, or lower.  For the manual system a maximum of 4 bubblers may be used for 
calibration.  

 
11.9.2. Using the procedure in Section 11.6, standards are analyzed by the addition of 

aliquots of Hg working standard A (8.10) and Hg working standard B (8.11) directly 
into 100 mL of previously purged water in the bubbler.   

 
11.9.2.1.For the manual system add 0.2 mL, 0.5 mL and 2.0 mL of working standard 

B and 1.0 mL SnCl2 to three separate bubblers.  Swirl to produce a standard 
of 0.2, 0.5 and 2.0 ng/L.  Purge under the normal operating conditions 
described above.  Sequentially follow with the addition of aliquots of 0.05, 
0.20, 0.50, and 1.5 mL of working standard A plus 1.0 mL of SnCl2 to produce 
standards of 5.0, 20.0, 50.0, and 150 ng/L.   

 
11.9.2.2.For the MERX system add 0.05mL, 0.1mL, 0.25mL, 1.0mL of working 

standard B and 0.1mL NH2OH, and 0.1mL SnCl2 to four separate 40mL clear 
vials.  Sequentially follow with the addition of aliquots of 0.05mL, 0.25mL and 
1.0mL of working standard A plus 0.1mL NH2OH, and 0.1mL SnCl. 

 
11.9.3. For each point, subtract the mean peak area of the Calibration/Bubbler Blanks for the 

batch from the area of each standard.  Calculate the calibration factors (CF) for Hg in 
each of the standards as follows:   
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)A(
)(C = CF

Corr

s
 

 
where  Cs = Concentration of the standard 
 Acorr = Bubbler blank corrected peak area  

 
Calculate the relative standard deviation (RSD) of the calibration factor over the 
six-point range. 

 
11.9.4. Calibration criteria are as follows: 
 

(a) There must be a minimum of five non-zero calibration points. 
(b) The difference between successive calibration points must be no greater than a 

factor of 10 and no less than a factor of 2 and should be approximately evenly 
spaced on a logarithmic scale over the calibration range.  

(c) The relative standard deviation (RSD) of the calibration factors for all calibration 
points must be less than 15%.  

(d) The calibration factor for any calibration point at a concentration greater than 
100 ng/L must be within ±15% of the average calibration factor for the points at 
or below 100  

(e) The calibration factor for any point <0.5 ng/L must be within 25% of the average 
calibration factor for all points.  

(f) If calibration is to a higher range and this procedure is used for regulatory 
compliance, the MRL must be less than one-third the regulatory compliance limit. 

 
11.9.5. Ongoing precision and recovery (OPR)—Perform the ongoing precision and recovery 

test (12.3.1) to verify calibration prior to, and after in each analytical batch. 

12. QA/QC REQUIREMENTS 
 

12.1. Initial demonstration of capability 
 

12.1.1. Laboratory performance is compared to the established performance criteria listed in 
Table 1. The analyst shall make an initial demonstration of the ability to generate 
acceptable accuracy and precision with this method. This ability is established as 
follows: 

 
12.1.2. Initial precision and recovery (IPR).  To establish the ability to generate acceptable 

precision and accuracy, the analyst shall perform the following operations: 
 

12.1.2.1.Analyze four replicates of the working Hg standard (Section 8.10) according 
to the procedure beginning in Section 11.3 – 11.7.  These four replicates are 
prepared the same as samples are prepared. 

 
12.1.2.2.Using the results of the set of four analyses, compute the average percent 

recovery (X), and the standard deviation of the percent recovery (s) for total 
Hg. 

 
12.1.2.3.Compare s and X with the corresponding limits for initial precision and 

recovery in Table 1. If s and X meet the acceptance criteria, system 
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performance is acceptable and sample analysis may begin. If, however, s 
exceeds the precision limit or X falls outside the acceptance range, system 
performance is unacceptable. Correct the problem and repeat the test. 

 
12.2. Method Detection Limits 

 
12.2.1. A method detection limit (MDL) study must be undertaken before analysis of samples 

begins.  To establish detection limits that are precise and accurate, the analyst must 
perform the following procedure.  Spike a minimum of seven blank replicates with a 
MDL spiking solution (at or below the MRL) and analyze. Refer to the SOP CE-QA011, 
Performing Method Detection Limit Studies and Establishing Limits of Detection and 
Quantification. 

 
12.2.2. Calculate the average concentration found (x) in the sample concentration, and the 

standard deviation of the concentrations for each analyte.  Calculate the MDL for 
each analyte using the correct T value for the number of replicates.  The MDL study 
must be verified annually. 

 
12.3. Ongoing QC Samples required are described in the ALS-Kelso Quality Assurance Manual, in 

the SOP for Sample Batches, and in method 1631E.  An analytical batch is a set of samples 
oxidized with the same batch of reagents, and analyzed during the same 12-hour shift. A 
batch may be from 1 to 20 samples.  Each batch must be accompanied by three method 
blanks, two OPR samples, and a QCS. In addition, there must be one MS/MSD pair analyzed 
for every 10 samples. 

 
12.3.1. Ongoing precision and recovery (OPR):  To demonstrate that the analysis system is in 

control and that acceptable precision and accuracy is being maintained within each 
analytical batch, the analyst shall perform the following operations: 

 
12.3.1.1.Analyze the low-level Hg (5 ppt) working standard (Section 8.10) before and 

after analysis of each analytical batch according to the procedure beginning 
in Section 11. Subtract the mean peak area of the bubbler blank and water 
blanks (water blanks are subtracted only for the manual system) from the 
area for the standard and compute the concentration for the 
blank-subtracted standard. (Note: bubbler and water blank corrections are 
done automatically by the instrument software.) 

 
12.3.1.2.Run a bubbler blank after each OPR and QCS sample for the manual system. 

 There must be at least 3 per analytical batch of 20 samples.  See section 
12.4.4.1.  For the MERX system bubbler blanks are run at the beginning of 
the analytical run. 

 
12.3.1.3.Compare the concentration with the limits for ongoing precision and 

recovery in Table 1. If the concentration is in the range specified, the analysis 
system is in control and analysis of samples and blanks may proceed. If, 
however, the concentration is not in the specified range, the analytical 
process is not in control. Correct the problem and repeat the ongoing 
precision and recovery test. 

 
12.3.2. Quality control sample (QCS):  A QCS from a source different than the Hg used to 

produce the standards (OPR and working standards) must be analyzed at the 
beginning of each analytical batch.  The acceptance criteria for the water QCS is 77-
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123%.  For soils and tissues, a reference material is routinely used and the 
acceptance criterion is 70-130%.    

 
12.3.3. Matrix spike (MS) and matrix spike duplicate (MSD):  
 

12.3.3.1.To assess the performance of the method on a given sample matrix, spike, 
in duplicate, a minimum of 10% (1 sample in 10) from a given sampling site 
or, if for compliance monitoring, from a given discharge. Blanks (e.g., field 
blanks) may not be used for MS/MSD analysis.  A spike level of 5 ng/L has 
been found to acceptable for most samples. 

 
Note:  If, as in compliance monitoring, the concentration of Hg in the sample 
is being checked against a regulatory compliance limit, the spiking level shall 
be at that limit or at 1-5 times the background concentration in the sample, 
whichever is greater.  If the sample concentration is not being checked 
against a regulatory limit, the spike shall be at 1-5 times the background 
concentration in the sample. 
 

12.3.3.2.Spike two sample aliquots (MS and MSD) with the spiking solution and 
analyze these aliquots to determine the concentration after spiking (A). 

 
12.3.3.3.Calculate the percent recovery (P) in each aliquot using the following 

equation: 
 

100 (A-B)/T 
 
where: 
A = Measured concentration of analyte after spiking 
B = Measured concentration of analyte before spiking  
T = True concentration of the spike 

 
12.3.3.4.Compare the percent recovery with the QC acceptance criteria in Table 1.  If 

the results of spike fail the acceptance criteria, and recovery for the OPR 
standard for the analytical batch is within the acceptance criteria in Table 1, 
interference may be present. The result may not be reported for regulatory 
compliance purposes. If the interference can be attributed to sampling, the 
site or discharge should be re-sampled. If the interference can be attributed 
to a laboratory error or deficiency, the analyst must take corrective action and 
repeat analysis of the associated samples (10 per MS/MSD pair) and MS/MSD.  

 
12.3.3.5.If the results of both the spike and the OPR test fail the acceptance criteria, 

the analytical system is judged to be out of control. The analyst must identify 
and correct the problem and reanalyze the sample batch. 

 
12.3.3.6.Relative percent difference between duplicates: Compute the relative 

percent difference (RPD) between the MS and MSD according to the following 
equation using the concentrations found in the MS and MSD. Do not use the 
recoveries calculated in Section 12.4.4.3 for this calculation because the RPD 
is inflated when the background concentration is near the spike 
concentration. 
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RPD = 200 x (D1-D2)/(D1+ D2) 
 

Where: 
 
Dl = concentration of Hg in the MS sample 
D2 = concentration of Hg in the MSD sample 

 
The RPD for the MS/MSD pair shall meet the acceptance criterion in Table 1. If 
the criterion is not met, the system is judged to be out of control. The 
problem must immediately be identified and corrected, and the analytical 
batch reanalyzed. 

 
12.3.4. Blanks—Blanks are critical to the reliable determination of Hg at low levels. The 

sections below give the minimum requirements for analysis of blanks.  
 

12.3.4.1.Bubbler blanks—Bubbler blanks are analyzed to demonstrate freedom from 
system contamination. At least three bubbler blanks must be run per 
analytical batch. One bubbler blank must be analyzed following each OPR.  

 
12.3.4.1.1.Immediately after analyzing a sample for Hg, place a clean gold 

trap on the bubbler, purge and analyze the sample a second time 
using the procedure in Section 11, and determine the amount of Hg 
remaining in the system. 

 
12.3.4.1.2.If the bubbler blank is found to contain more than 50 pg Hg, the 

system is out of control. The problem must be investigated and 
remedied, and the samples run on that bubbler must be reanalyzed. If 
the blanks from other bubblers contain less than 50 pg Hg, the data 
associated with those bubblers remain valid. 

 
12.3.4.1.3.The mean result for all bubbler blanks (from bubblers passing the 

specification above) in an analytical batch (at least three bubbler 
blanks) is calculated at the end of the batch. The mean result must be 
< 25 pg with a standard deviation of < 10 pg for the batch to be 
considered valid.  

 
12.3.4.1.4.If Hg in the bubbler blank exceeds the acceptance criteria, the 

system is out of control, and the problem must be resolved and the 
samples reanalyzed. Usually, the bubbler blank is too high for one of 
the following reasons: 

 
• Bubblers need rigorous cleaning; 
• Soda-lime is contaminated; or 
• Carrier gas is contaminated. 

 
12.3.4.2.Method/Bottle Blank: Three method blanks are prepared with each batch of 

sample by adding 2.5 mL BrCl to 500 mL of deionized water in a laboratory 
cleaned Fluorinated LPE bottle. When samples require more BrCl for 
preservation than a method blank at the same level is prepared to accompany 
those samples for analysis.  The method blank uses bottles chosen at 
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random from all sample bottles and serves as a check on the bottle washing 
procedure. 

 
12.3.4.3.Water blank:  At the same time as the samples are analyzed, prepare a water 

blank by adding 0.5 mL of BrCl to 100 mL of DI water in one of the bubblers.  
The mercury content of the water blank is used to correct the OPR, QCS, and 
Method Blank values.  One water blank is prepared at the beginning of 
purging samples. 

 
12.4. Reagent blanks—The Hg concentration in reagent blanks must be determined on solutions 

of reagents by adding these reagents to reagent water in the bubbler. 
 

12.4.1. Reagent blanks are required when the batch of reagents (bromine monochloride plus 
hydroxylamine hydrochloride) are prepared, with verification in triplicate for each 
new batch of reagents is needed. 

 
12.4.2. Add aliquots of BrCl (0.5 mL), NH2 OH (0.2 mL) and SnCl2 (1.0 mL) to previously 

purged water in the bubbler for the manual system, for the MERX system add to 
25mL of DI water in 40mL Clear VOA Vial.  In order to evaluate the reagents as a 
potential source of contamination, the amount of reagent added to the reagent 
blank(s) must be the same as the amount of reagent added to the sample(s). 

 
12.4.3. The presence of more than 20 pg of Hg indicates a problem with the reagent 

solution. The purging of certain reagent solutions, such as SnCl2 or NH2 OH with 
mercury-free argon can reduce Hg to acceptable levels. Because BrCl cannot be 
purified, a new batch should be made from different reagents and should be tested 
for Hg levels if the level of Hg in the BrCl solution is too high. 

 
12.5. As part of the QC program for the laboratory, method precision and accuracy for samples 

should be assessed and records maintained.  Update the accuracy assessment regularly. 

13. DATA REDUCTION AND REPORTING 
 

13.1. Quantitation 
 

13.1.1. Calculate the concentration of Hg in each sample directly from the mean calibration 
factor: 

 

V
CFx)AA(

 = )L/ng(Hg mBBs −
 

 
where: As = peak area (or height) for Hg in sample 

ABB = peak area (or height) for Hg in bubbler blank (mean)  
CFm = Mean calibration factor  

    V = Volume of sample 
 

13.1.2. Report results for Hg in reagent blanks separately. 
 

13.2. Report results for samples in ng/L to two significant figures (three if >10 ng/L) for total Hg 
found above the MRL (See Table 1). Report results below the MRL but above the MDL as 
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estimated values (J flagged).  Report results below the MRL as ND, unless the project 
specifies reporting to the MDL. 

 
13.3. If the result over the calibration range, prepare and analyze a diluted sample using the 

appropriate dilution factor to bring within range.  For water samples, dilute the selected 
sample aliquot in reagent water and analyze.  For soils, dilute an appropriate smaller aliquot 
of the soil digestate into reagent water and analyze.  For samples far over range, an 
alternate procedure may be more appropriate.  Consult with the Project Chemist before 
using another method.  

 
13.4. Data Review and Assessment 

 
13.4.1. Refer to the SOP for Laboratory Data Review Process for general instructions for data 

review. 
 
13.4.2. It is the analyst’s responsibility to review analytical data to ensure that all quality 

control requirements have been met for each analytical run.  Results for QC analyses 
are calculated and recorded as specified in section 12.   

 
13.4.3. Following primary data interpretation and calculations, all data is reviewed by a 

secondary analyst.  Following generation of the report, the report is also reviewed. 
Refer to the SOP for Laboratory Data Review Process for details.  The person 
responsible for final review of the data report and/or data package should assess the 
overall validity and quality of the results and provide any appropriate comments and 
information to the Project Chemist to inclusion in the report narrative.  

 
13.5. Reporting 

 
13.5.1. Refer to the SOP for Data Reporting and Report Generation for reporting guidelines. 

 
13.5.2. Reports are generated in Excel© by compiling the SMO login from CASLIMS and then 

entering sample information.    The forms generated may be ALS standard reports, 
DOD, or client-specific reports.  The compiled data from Excel© file are also used to 
create EDDs. 

14. CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA 
 

14.1. Refer to the SOP for Nonconformity and Corrective Action (CE-QA008) for procedures for 
corrective action.  Personnel at all levels and positions in the laboratory are to be alert to 
identifying problems and nonconformities when errors, deficiencies, or out-of-control 
situations are detected.   

 
14.2. Handling out-of-control or unacceptable data-See Table 2 
 

14.2.1. On-the-spot corrective actions that are routinely made by analysts and result in 
acceptable analyses should be documented as normal operating procedures, and no 
specific documentation need be made other than notations in laboratory 
maintenance logbooks, runlogs, for example. 

 
14.2.2. Some examples when documentation of a nonconformity is required  using a 

Nonconformity and Corrective Action Report (NCAR):  
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• Quality control results outside acceptance limits for accuracy and precision 
• Method blanks or continuing calibration blanks (CCBs) with target analytes above 

acceptable levels 
• Sample holding time missed due to laboratory error or operations 
• Deviations from SOPs or project requirements 
• Laboratory analysis errors impacting sample or QC results 
• Miscellaneous laboratory errors (spilled sample, incorrect spiking, etc.) 
• Sample preservation or handling discrepancies due to laboratory or operations 

error 

15. METHOD PERFORMANCE 
 

15.1. This method was validated through single laboratory studies of accuracy and precision.  
Refer to the reference method for additional method performance data available.  

 
15.2. The method detection limit (MDL) is established using the procedure described in the SOP 

CE-QA011, Performing Method Detection Limit Studies and Establishing Limits of Detection 
and Quantification.  Method Reporting Limits are established for this method based on MDL 
studies and as specified in the ALS Quality Assurance Manual. 

16. POLLUTION PREVENTION AND WASTE MANAGEMENT 
 

16.1. It is the laboratory’s practice to minimize the amount of solvents, acids, and reagents used 
to perform this method wherever feasibly possible.  Standards are prepared in volumes 
consistent with methodology and only the amount needed for routine laboratory use is kept 
on site.  The threat to the environment from solvents and/or reagents used in this method 
can be minimized when recycled or disposed of properly. 

 
16.2. The laboratory will comply with all Federal, State, and local regulations governing waste 

management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the ALS Environmental Health and Safety Manual. 

  
16.3. This method uses acid.  Waste acid is hazardous to the sewer system and to the 

environment.  All acid waste must be neutralized to a pH of 2.5-12 prior to disposal down 
the drain. The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record.  See the ALS EH&S Manual for details.   

17. TRAINING 
 

17.1. Refer to the SOP for ALS KELSO TRAINING PROCEDURE for documentation of training. 
 
17.2. Training outline 

 
17.2.1. Review literature (see references section).  Read and understand the SOP.  Also review 

the applicable MSDS for all reagents and standards used.  Following these reviews, 
observe the procedure as performed by an experienced analyst at least three times. 

 
17.2.2. The next training step is to assist in the procedure under the guidance of an 

experienced analyst.  During this period, the analyst is expected to transition from a 
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role of assisting, to performing the procedure with minimal oversight from an 
experienced analyst.   

 
17.2.3. Perform initial precision and recovery (IPR) study as described above for water 

samples. Summaries of the IPR are reviewed and signed by the supervisor.  Copies 
may be forwarded to the employee’s training file.  For applicable tests, IPR studies 
should be performed in order to be equivalent to NELAC’s Initial Demonstration of 
Capability. 

 
17.3. Training is documented following the SOP for Documentation of Training.   

 
NOTE: When the analyst training is documented by the supervisor on internal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to 
competently perform the analysis independently. 

18. METHOD MODIFICATIONS 
 
18.1. For the MERX system the SnCl volume and NH2OH are reduced due to a smaller sample 

aliquot. 

19. REFERENCES 
 

19.1. Mercury in Water by Oxidation, Purge and Trap, and Cold Vapor Atomic Fluorescence 
Spectrometry, Method 1631, Revision E; USEPA, August 2002. 

20. CHANGES SINCE THE LAST REVISION 
 
20.1. Change Request dated 12/11/15: Section 11.1, changed calibration standard units from ng 

to pg (Water Run Merx System and Soil Run System). 
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TABLE 1 

DQOs and Acceptance Criteria 
 

 Waters Soils/Tissue 
Method Detection Limit See DQO Tablea See DQO Tablea 
Method Reporting Limit 0.5 ng/Lb 1.0 ug/Kg 
Initial Precision and Recovery   
      Precision (s) <21% < 30% 
      Recovery 79-121% 70 – 130% 
Matrix Spike/Matrix Spike Duplicate   
     Recovery 71-125% 70-130% 
     Relative Percent Difference < 24% < 30% 
Ongoing Precision and Recovery 77-123% 70 -130 % 

 
a. Method 1631E states that the method detection limit has been determined to be 0.2 ng/L when 

no interferences are present.  
b. Method 1631E states “the minimum level of quantitation (ML) has been established as 0.5 ng/L.” 

The MDL and calibration can support the use of a 0.5 ng/L MRL if required by regulation or 
project protocols. With use of an additional calibration standard the range may be extended to 
200 ng/L if necessary. 
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TABLE 2 

 

 Summary of Corrective Actions 

Method 
Reference 

Control Specification and 
Frequency 

Acceptance 
Criteria 

Corrective Action 

1631E ICAL Prior to sample 
analysis: 5 pts + 4 

bubbler blanks 

% RSD ≤ 15% 

> 100ng/L ± 
15%, < 5 ng/L ± 

25% 

 

 

Correct problem then 
repeat ICAL 

1631E OPR Prior to and at end 
of run 

See Table 1  If fails, correct 
problem and 
reanalyze or repeat 
initial calibration. 

1631E Bubbler blank After each OPR and 
QCS for manual 

system 

< 50 pg If > 50 pg, correct and 
reanalyze 

1631E QCS Analyze at start of 
run 

See Table 1 If fails, correct 
problem and 
reanalyze. 

1631E Method/Bottle 
Blank 

3/batch < MRL  If target exceeds 
MRL, re-analyze. 

1631E Water Blank 1/Batch for manual 
system 

< MRL If target exceeds MRL, 
re-analyze. 

1631E Matrix 
Spike/MS Dup 

Include with each 
analysis batch (up to 

10 samples) 

See Table 1 Evaluate data to 
determine if the there 
is a matrix effect or 
analytical error.  If 
matrix caused, dilute 
& rerun.  If lab error, 
reanalyze  
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Table A

ICP-MS LCSW AND SPIKING SOLUTIONS

5.00mL to 500mL Dilution of Inorganics Ventures QCP-CICV-1

k-met 1/100 QCP-CICV-1

Analyte Concentration in solution (ppb) Concentration in digest (ppb)

Al 10000 100

Ba 10000 100

Co 2500 25

Mn 2500 25

Ni 2500 25

V 2500 25

Zn 2500 25

Cu 1250 12.5

Ag 1250 12.5

Cr 1000 10

Be 250 2.5

2.50mL to 500mL Dilution of 1000ppm Sb

k-met 5ug/mL Sb

Analyte Concentration in solution (ppb) Concentration in digest (ppb)

Sb 5000 50

5.00mL to 500mL Dilution of Inorganics Ventures QCP-CICV-3 

k-met 1/100 QCP-CICV-3

Analyte Concentration in solution (ppb) Concentration in digest (ppb)

As 5000 50

Pb 5000 50

Se 5000 50

Tl 5000 50

Cd 2500 25

2.00mL to 200mL Dilution of  1,000 ppm Mo and 1,000 ppm U

k-met Mo/U 10ppm

Analyte Concentration in solution (ppb) Concentration in digest (ppb)

Mo 10000 20

U 10000 20



ALS Standard Operating Procedure 



ALS-Kelso SOP Annual Review Statement 

SOP Annual Review Attestation Form Blank Page 1 of 2

 
SOP Code: MET-3050B 

5-8-17  
 

 

 

 
 

SOP 
Section 
Number 

Description of Revision Needed 

Date 
Procedure 

Change 
Implemented 

Supervisor  
Initials  

 





TABLE OF CONTENTS 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



METALS DIGESTION 

 

total digestion

Department of Defense Projects – Laboratory 
Practices and Project Management (ADM-DOD) 

 

Batch
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Quality System Matrix matrix 

Laboratory Control Sample (LCS)

Matrix Spike (MS)

Duplicate Sample (DUP)

Method Blank (MB)

 

 



Reagent/Standards Login and Tracking (ADM-RTL) 

 



 

Checking
Volumetric Labware ADM-VOLWARE

ADM-VOLWARE



 



Note:

 
Note:

Note:

Note

Note:



 

 



 

SOP for Laboratory Data Review Process

Nonconformity and Corrective Action



Performing Method Detection Limit Studies and Establishing Limits of Detection 
and Quantification

 

 



SOP ADM-TRAIN
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TABLE A 
METALS SPIKING SOLUTIONS CONCENTRATIONS FORM 

Solution mL of  1000ppm Final Solution Enter ml

Name Element Solution Volume Conc. mg/L Added

HNO3 50.0 1000ml -

Al 100* 1000ml 200

Ag 100* 1000ml 5

Ba 100* 1000ml 100

Be 100* 1000ml 5

Cd 100* 1000ml 5

Co 100* 1000ml 50

K-MET SS1 Cr 100* 1000ml 20

Cu 100* 1000ml 25

Fe 100* 1000ml 100

Pb 100* 1000ml 50

*** Add after HNO3 Mn 100* 1000ml 50

and before cas cal Ni 100* 1000ml 50

-14 Sb*** 50 1000ml 50

when making the V 100* 1000ml 50

solution Zn 100* 1000ml 50

HNO3 25.0 500ml -

K-MET SS2 As 2.0 500ml 4

Cd 2.0 500ml 4

Pb 2.0 500ml 4

Se 2.0 500ml 4

Tl 2.0 500ml 4

Cu 2.0 500ml 4

K-MET SS3 HNO3 25.0 500ml -

As 50.0 500ml 100

Se 50.0 500ml 100

Tl 50.0 500ml 100

Hg 6 500ml 12

HNO3 25 500ml -

K-MET SS4 B 50 500ml 100

Mo 50 500ml 100

K-MET SS5 HNO3 10.0 200ml -

K** 20 200ml 1000

Na** 20 200ml 1000

Mg** 20 200ml 1000

Ca** 20 200ml 1000



K-MET 
GFLCSW HNO3 10.0 1000ml -

As, Pb, Se, Tl 5.0 1000ml 2.5

Cd - - 1.25

Cu 2.5 1000ml 2.5
K-MET QCP-

CICV-1 Ca, Mg, Na, K no dilution - 2500

Al, Ba no dilution - 1000

Fe no dilution - 500
Co, Mn, Ni, 

V, Zn no dilution - 250

Cu, Ag no dilution - 125

Cr no dilution - 100

Be no dilution - 25
K-MET QCP-

CICV-2 Sb no dilution - 500

K-MET QCP-
CICV-3 As, Pb, Se, Tl no dilution - 500

Cd no dilution - 250

* Denotes volume of mixed stock standard. 
** Denotes 10,000 ppm individual stock standards.
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Batch



 

Sample

Quality System Matrix matrix 





 

 





NOTE



 



 





 



Performing Method Detection Limit Studies 
and Establishing Limits of Detection and Quantification

Note:



INTERFERENCE CHECK SAMPLE COMPONENTS AND 
CONCENTRATIONS 

Solution A Solution B 

NOTE:



 



Note:

 



1Kg

1000g
 x 

1000ml

1L
 x 

1000ug

1mg
 x 

(g)  wt.Sample

(ml)Vol.Digestion
 x FactorDilutionDigestionPost x C = (Sample)mg/Kg *

Nonconformity and Corrective Action



 
 

 Performing Method Detection Limit 
Studies and Establishing Limits of Detection and Quantification. 

 

 

EH&S Manual

ALS-Kelso Training Procedure 





 



TABLE 1 
TARGET ANALYTES, MDLs, and MRLs 

METHOD PREP METHOD ANALYTE MATRIX MDL MRL 
mg/kg 



TABLE 1 – continued 

METHOD PREP METHOD ANALYTE MATRIX MDL MRL
ug/L 



TABLE 1 – continued 

METHOD PREP METHOD ANALYTE MATRIX MDL MRL
mg/kg 



Table 2 
Target Element Masses 

 

*
 

27 27
Antimony 121,123 123
Arsenic 75 75
Barium 135,137,138 137

Beryllium 9 9
Cadmium 11 1,112,1 14 111

Chromium 52,53 52
Cobalt 59 59
Copper 63,65 65
Lead 206,207,208 208

Manganese 55 55
Molybdenum 95,97,98 98

Nickel 60,61 ,62 60
Selenium* 77,78,82 82

Silver J 07,109 107
Thallium 203,205 205
Uranium 238 238

Vanadium 51 51
Zinc 66,67,68 66



ATTACHMENT A 
Example Standard Sheets 

 

 
   





ATTACHMENT B 
Isobaric Interference Corrections 

 
 

 
 

Interference Equations: 
 
Equation Name: Default 
 
?SW82 = I82 * 0.7 
?%SE77 = ?SE82 * 0.8484163 
?%ARCL77 = I77 - ?%SE77 
?%ARCL75 = ?%ARCL77 * 3.0650407 
?AS75 = I75 - ?%ARCL75 
?%CR53 = I52 * 0.1133652 
?%CLO53 = I53 - ?%CR53 
?%CLO51 = ?%CLO53 * 3.0650407 
?V51 = I51 - ?%CLO51 
?PB208 = I208 + I207 + I206                       
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Note:

 

CAUTION:



Performing Method Detection Limit 
Studies and Establishing Limits of Detection and Quantification .  

30%
Performing Method Detection Limit Studies and Establishing Limits of 
Detection and Quantification .



 Quality Systems 
Manual for Environmental Laboratories.

 of Defense Projects – Laboratory 
Practices and Project Management  

80-120%.



%R =  
X -  X1

TV
 x 100

75-125%

RPD =  
R1 -  R2

(R1 +  R2) / 2
 x 100

| |

 20%

80% to 120%



Concentration ( g / L) =  
(Cex) (Vf) (D)

(Vs)

Concentration (mg / Kg) =  
(Cex) (Vf) (D)

(W)

 Laboratory Data Review Process



Non Conformance and Corrective Action

 Performing Method Detection Limit Studies and Establishing Limits of 
Detection and Quantitation . 
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Analysis Type
Days from Sample 
Collection To STLC 

Extraction

Days from STLC 
Extraction To 

Preparative Extraction

Days from 
Preparative 
Extraction to 

Analysis



Reagent/Standards Login and Tracking ( ) 





must be purged with 
nitrogen 

DI WATER EXTRACTION

ANALYSIS SAMPLE EXTRACT 
VOLUME (mL)

MS&DUP MS/MSD



before 



Non Conformance and Corrective Action



 Performing Method Detection Limit Studies and Establishing Limits of 
Detection and Quantitation. 
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able 1 - List of Inorganic and Organic Persistent and Bioaccumulative Toxic Substances and Their Soluble 
Threshold limit

Concentration (STLC)
Constituents Regulator level 

(mg/L)



Table 1 
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Selected Elements and Analysis Procedures for Tissue Samples 
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SS2 

SS3 
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SS5 

  



Operation of the Freeze Drier Labconco 7948040 

Operation Checklist 

Starting the Freeze Dry cycle 

 



Alarms 

System Temperature Variations 

Vacuum 

 
System Temperature Set Point 

Power Failure 
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 Used Oil 
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Quality Control in Analytical Chemistry
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Example Benchsheet

Service Request Number(s):

TISSUE  HOMOGENIZATION

Laboratory ID
Weight of
Sample*

(g)

Tare of Jar
(g)

Comments:

* The weight of sample Is after homogenization.

Balance ID: Date Balance Checked:

Analyst: Date:

Reviewed: Date:
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1 INTRODUCTION 

This document presents the cultural resources coordination plan (CRCP) for the Upper 

Columbia River (UCR) site (herein the ‘Site’) remedial investigation and feasibility study 

(RI/FS) with emphasis placed on sampling activities associated with the plant tissue study. 

1.1 BACKGROUND 

As specified in the Statement of Work associated with the June 2, 2006 Settlement Agreement 

(USEPA 2006), “For all RI/FS activities at the Site involving plant tissue collection or ground 

penetration/disturbance, the Company shall work with the potentially affected parties to 

assess the effects of the planned work and seek ways to avoid, minimize or mitigate any 

adverse effects on historic properties.” The purpose of this CRCP is to describe known or 

likely physical impacts of proposed plant tissue and co-located soil sampling, provide 

relevant background information, define measures for protecting resources, and define 

procedures for consulting with the appropriate state, federal, and tribal parties with interests 

in the cultural resources of the Site. 

The Site is located wholly within the State of Washington and includes approximately 150 

river miles of the Columbia River extending from the U.S.-Canada border to the Grand 

Coulee Dam, as well as areas in proximity to contamination necessary for implementation of 

the response actions described in the 2006 Settlement Agreement. The Colville Indian 

Reservation borders the UCR from approximately river mile (RM) 690 to the Grand Coulee 

Dam. The Spokane Indian Reservation borders the UCR to the east from approximately RM 

650 to RM 640. Franklin D. Roosevelt Lake (Lake Roosevelt) and associated lands are 

administered by the U.S. Bureau of Reclamation (USBR) and the National Park Service 

(NPS) of the U.S. Department of the Interior. 

The U.S. Environmental Protection Agency (EPA) has responsibilities under the National 

Historic Preservation Act (NHPA) to consider how its undertakings would affect historic 

properties. As defined in the NHPA, “historic properties” include archaeological resources, 

historic-period buildings and structures, and traditional cultural places listed in or 

determined eligible for listing in the National Register of Historic Places (National Register). 

To meet the NHPA requirements, EPA must ensure that sampling and other activities would 

avoid, minimize, or mitigate any adverse effects to any historic properties. 

The CRCP is organized into six sections, as follows: 1) this introductory section, which 

includes summary information on the archaeology, prehistory, Native peoples, and 
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Euroamerican historical development of the project area; 2) an overview of the relevant 

federal, state, and tribal laws and regulations, and other appropriate procedures and 

requirements; 3) a description of the proposed sampling program and its potential physical 

effects; 4) a plan for coordination and consultation with all affected parties to address known 

and likely impacts to cultural resources in implementing the proposed work; 5) a list of 

references; and 6) a glossary of terms. 

1.2 CULTURAL SETTING 

The broader context of the cultural development of the upper Columbia region1 provides 

the critical framework for understanding the importance of the cultural resources in the 

area. Archaeological and historical resources reflect broad patterns of cultural use and 

development, just as ongoing traditional use of areas and natural resources represents 

cultural continuity that can be important to individual and social identities. This section of 

the CRCP serves as a brief introduction to the cultural history of the upper Columbia region. 

The primary source of information on the prehistory of the area is Goodal et al. (2004); for 

Native peoples, the source is Kennedy and Bouchard (1998); and for Euroamerican history, 

McKay and Renk (2002). 

Archaeological research contributes significantly to our understanding of the prehistoric past. 

In the upper Columbia region, systematic archaeological research began in the late 1930s and 

has continued to the present. Almost 500 archaeological resources have been recorded in and 

along Lake Roosevelt, representing prehistoric, protohistoric, ethnohistoric, and historic-

period human use and occupation. Research at some of these resources has provided the 

outlines of prehistoric cultural development in the upper Columbia region. Human presence 

in the region extends back at least 11,000 years. These first humans lived in small groups and 

were mobile foragers, hunting and gathering plants. The presence of the Columbia River led 

to an early focus on the abundance of riverine resources. Beginning about 8,000 years ago, 

populations appear to have increased and led to a gradual trend to less mobility and more 

permanent settlements. The growing population also led to use of a greater diversity of 

resources and increasing reliance on fish. 

                                                      
1 The phrase “upper Columbia region” herein refers to the drainage of the upper Columbia River 

from around Grand Coulee to the Arrow Lakes area in British Columbia. The upper Columbia region 

includes, but is not limited to, the Site as defined in the Settlement Agreement. This distinction is 

important because general patterns of cultural development in the upper Columbia region as a 

whole provide the framework for addressing the significance of the cultural resources within the 

Site boundaries. 
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Permanent settlements increased in size and became concentrated in the river valleys 

beginning about 6,000 years ago, probably in response to continued population growth. Use 

of resources in upland areas expanded to meet the needs of the burgeoning populations and 

settlements. These trends continued until about 1,000 years ago, when there is evidence for a 

decline in population size. There were fewer settlements, villages were smaller, and there was 

less use of upland areas. 

Cultural patterns of the late prehistoric period were reflected in the lives of the Native peoples 

at the time of Euroamerican contact. At the time of contact, the UCR was the homeland of 

the Lakes, Colville, Spokane, and Sanpoil peoples. The Lakes people occupied the Columbia 

River valley from the vicinity of modern Northport, Washington, north into the Arrow Lakes 

area of modern British Columbia. The Colville lived along the river downstream of the Lakes 

as far as around the mouth of the Spokane River. Downriver of the Colville were the 

Spokane, in the Spokane River drainage, and the Sanpoil, who lived along the Columbia 

River from around the mouth of the Spokane River to near the modern location of the Grand 

Coulee Dam. 

All of these groups spoke Interior Salish languages and shared many cultural features. Their 

cultural differences largely reflected differences in the local environments in which they 

lived. The social, political, and economic foundation of these groups was historically the 

winter village. The villages were concentrated in the river valleys, and each village was 

politically independent. Residents of the villages relied on provisions gathered, dried, and 

stored during the summer to survive through the winter. With the coming of spring, families 

began moving out of the winter village and shifting among the warm -season camps near 

resource locations. Gathering of plants and hunting game in upland areas were important 

subsistence activities during this season, but salmon constituted the most important food 

staple. Kettle Falls was a major aboriginal fishery, attracting people from throughout the 

region. 

Native life began to change with the introduction of elements of Euroamerican culture. 

Horses reached the region in the 1700s and significantly changed Native travel and 

transportation. European diseases such as smallpox appeared in the late 1700s and had 

disastrous consequences for Native groups. Populations may have declined as much as 80 

percent between the 1780s and 1840s. Direct contact with Euroamericans came in the early 

1800s, when fur-trade posts were established on the Spokane River and at Kettle Falls. 

When American settlement began in the 1840s, it bypassed the upper Columbia region. The 

discovery of gold in the region in the 1850s led to a major influx of Americans and growing 

conflict between the new settlers and Indian groups. A series of treaties with Indian groups 
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was signed in 1855 but did not include the peoples of the upper Columbia region. As 

American settlement continued, the federal government responded by Presidential 

Executive Order creating the Colville Reservation in 1872 for the Colville, Spokane, Methow, 

Okanogan, Sanpoil, Lakes, Calispel, Coeur d’Alene, and scattering bands. Separate 

reservations were later set aside for the Spokane, Calispel and Coeur d’ Alene Tribes. Both 

the Colville and Spokane reservations have subsequently lost lands to the allotment process 

in the late 1800s and early 1900s as well as inundation from the waters of Lake Roosevelt. The 

Colville Reservation is now the home of the 12 tribes that comprise the Confederated Tribes 

of the Colville Reservation (CCT); the Spokane Reservation is the home of the Spokane Tribe 

of Indians (STI). 

As noted above, the direct Euroamerican presence in the upper Columbia region began with 

the establishment of fur-trade posts on the Spokane River and at Kettle Falls. These posts 

were constructed between 1810 and 1825. The fur traders were followed by Christian 

missionaries in the 1830s and 1840s. A more substantial Euroamerican presence in the region 

developed in the 1850s, with the discovery of gold near Fort Colville. Conflicts between 

miners and Indians led to a military campaign in the Spokane River valley in 1858 and the 

establishment of an army post (Fort Colville) near Kettle Falls in 1859. 

American settlement in the upper Columbia River drainage accelerated in the 1860s, initially 

spurred by mining. Farmers eventually followed the miners, but agricultural activity was 

limited until the construction of the Spokane Falls and Northern Railway through the region 

in 1890. With improved access to markets, farming—especially orchard crops—developed as 

one of the economic mainstays of the area, although mining has continued to play an 

important role. 

The growing demands for agriculture led to plans to construct a dam at Grand Coulee. The 

dam would provide water for irrigation and inexpensive hydroelectric power. Construction 

of the dam began in 1934 and was completed in 1942. More than 82,000 acres above the dam 

was flooded, resulting in the relocation of 11 towns and about 3,000 residents. Since its 

creation, Lake Roosevelt has provided a growing number of recreational and tourist activities, 

which have become increasingly important to local economies. 
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2 OVERVIEW OF LAWS AND REGULATIONS  

Implementation of the RI/FS would occur primarily on federal and tribal lands. Federal and 

tribal laws and regulations addressing cultural resources will therefore provide the primary 

legal framework for this coordination plan. It is possible, however, that implementation of the 

RI/FS may require activities on private or non-federal, non-tribal public lands. This overview 

therefore includes a brief description of relevant state laws and executive orders. Ferry, 

Lincoln, and Stevens counties, which border the UCR, do not appear to have any ordinances 

addressing cultural resources that would be relevant to the Site RI/FS. 

Relevant federal, tribal, and state laws and regulations directly addressing cultural resources 

are briefly outlined below, as well as pertinent executive orders issued by the President of 

the United States and the Governor of Washington. 

2.1 FEDERAL LEGISLATION AND REGULATIONS 

An overview of federal legislation and regulations is provided below. There are three key laws 

relevant to Site RI/FS activities. The NHPA guides all federal agency actions that could affect 

cultural resources. Implementation of the RI/FS constitutes an “undertaking” as defined in 

the NHPA; therefore, complying with the NHPA requirements is the responsibility of EPA. 

The Archaeological Resources Protection Act of 1979 (ARPA) and the Native American 

Graves Protection and Repatriation Act (NAGPRA) apply to activities that could affect 

archaeological resources and Indian burials on federal and tribal lands. These laws and their 

implementing regulations would therefore apply to RI/FS activities conducted on federal and 

tribal lands. 

2.1.1 National Historic Preservation Act of 1966, as Amended 
through 1992 (16 USC 470-470w) 

The NHPA is the centerpiece of federal legislation protecting cultural resources. In the Act, 

Congress states that the federal government will “provide leadership in the preservation of 

the prehistoric and historic resources of the United States,” including resources that are 

federally owned, administered, or controlled. For federal agencies, Sections 106 and 110 of 

the Act provide the foundation for how federal agencies are to manage cultural resources, 

but other sections provide further guidance. The implementing regulations for the NHPA 

are in 36 Code of Federal Regulations (CFR) Part 800. These regulations are summarized 

below. 
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2.1.1.1 Section 106 

Similar to the National Environmental Policy Act of 1969, Section 106 of the NHPA requires 

federal agencies to take into account the effects of their actions or programs specifically on 

historic and archaeological properties, prior to implementation. This is accomplished 

through consultation with the State Historic Preservation Officer (SHPO) and/or the 

Advisory Council on Historic Preservation (ACHP). On lands held by a tribe with a Tribal 

Historic Preservation Officer (THPO), the THPO has the same duties and responsibilities as 

the SHPO. If an undertaking on federal lands may affect properties having historic value to a 

federally recognized Indian tribe, such tribe shall be afforded the opportunity to participate 

as interested persons during the consultation process defined in 36 CFR 800. Compliance 

can also be accomplished using agreed-upon streamlined methods and agreement 

documents such as programmatic agreements. 

The Section 106 process is designed to identify possible conflicts between historic 

preservation objectives and the proposed activity, and to resolve those conflicts in the public’s 

interest through consultation. Neither the NHPA nor the ACHP regulations require that all 

historic properties be preserved. Rather, they only require the agency proposing the 

undertaking to consider the effects of the proposed undertaking prior to implementation. 

Failure to take into account the effects of an undertaking on historic or cultural properties 

can result in formal notification from the ACHP to the head of the federal agency of 

foreclosure of the ACHP’s opportunity to comment on the undertaking pursuant to NHPA. 

A notice of foreclosure can be used by litigants against the federal agency in a manner that 

can halt or delay critical activities or programs. 

The process for compliance with Section 106 consists of the following steps: 

1. Identification of Historic Properties— Identification of historic properties located 

within the area of potential effects (APE) is accomplished through review of existing 

documentation and/or field surveys. 

2. Property Evaluation—Evaluation of the identified historic properties is 

accomplished using National Register of Historic Places criteria (36 CFR Part 63) in 

consultation with the SHPO and, if necessary, the ACHP. Properties that meet the 

criteria will be considered “Eligible” for listing in the National Register, and will be 

subject to further review under Section 106. Properties that do not meet the criteria 

will be considered “Not Eligible” for listing in the National Register, and will not be 

subject to further Section 106 review. 
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3. Determination of Effect—An assessment is made of the effects of the proposed 

project on properties that were determined to meet the National Register criteria, in 

consultation with the SHPO and, if necessary, the ACHP. One of the following effect 

findings will be made: 

• No Historic Properties Affected—If no historic properties are found or no 

effects on historic properties are found, the agency official provides appropriate 

documentation to the SHPO/THPO and notifies consulting parties. However, 

the federal agency must proceed to the assessment of adverse effects when it 

finds that historic properties may be affected or the SHPO/THPO or ACHP 

objects to a “No Historic Properties Affected” finding. The agency must notify 

all consulting parties and invite their views. 

• No Historic Properties Adversely Affected—When the Criteria of Adverse Effect 

are applied (36 CFR 800.5(a)), and it is found that historic properties will not be 

adversely affected by the undertaking, the agency may make a finding of “No 

Historic Properties Adversely Affected.” This finding is submitted to the SHPO 

for concurrence. Typically, the ACHP will not review “No Adverse Effect” 

determinations. However, the ACHP will intervene and review “No Historic 

Properties Adversely Affected” determinations if it deems it appropriate, or if 

the SHPO/THPO or another consulting party and the federal agency disagree 

on the finding and the agency cannot resolve the disagreement. If Indian tribes 

disagree with the finding, they can request the ACHP’s review directly, but this 

must be done within the 30-day review period. Agencies must retain records of 

their findings of “No Historic Properties Adversely Affected” and make them 

available to the public. The public should be given access to the information 

when they so request, subject to Freedom of Information Act and other 

statutory limits on disclosure, including the confidentiality provisions in Section 

304 of the NHPA. Failure of the agency to carry out the undertaking in 

accordance with the finding requires the agency official to reopen the Section 

106 process and determine whether the altered course of action constitutes an 

adverse effect. 

• Historic Properties Adversely Affected—Adverse effects occur when an 

undertaking may directly or indirectly alter characteristics of a historic 

property that qualify it for inclusion in the Register. Reasonably foreseeable 

effects caused by the undertaking that may occur later in time, be farther 

removed in distance, or be cumulative also need to be considered. The finding 

of “Historic Properties Adversely Affected” is submitted to the SHPO for 

concurrence. The SHPO/THPO may suggest changes in a project or impose 

conditions so that adverse effects can be avoided and thus result in a “No 

Historic Properties Adversely Affected” determination. 
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4. Resolution of Adverse Effects/Mitigation—When adverse effects are found, the 

consultation must continue among the federal agency, SHPO/THPO, and consulting 

parties to attempt to resolve them. The agency official must notify the ACHP when 

adverse effects are found, and should invite the ACHP to participate in the 

consultation when circumstances exist, as outlined in 36 CFR 800.6(a)(1)(i)(A)-(C). A 

consulting party may also request the ACHP to join the consultation. 

When resolving adverse effects without the ACHP, the agency official consults with 

the SHPO/THPO and other consulting parties to develop a Memorandum of 

Agreement (MOA). The MOA will outline the steps or actions to be taken prior to 

implementation of the project, in order to mitigate the adverse effects on the historic 

property. Stipulations included in an MOA may include (but are not limited to) 

documentation, modification of the project to lessen the adverse effects on the 

property, efforts to sell or relocate the resource, or step-by-step consultation with 

interested parties throughout the process to ensure it is carried out according to plan. 

The MOA is executed between the agency official and the SHPO/THPO and filed 

with required documentation with the ACHP. This filing is the formal conclusion of 

the Section 106 process and must occur before the undertaking is approved. 

In some cases, streamlining of the Section 106 process can be accomplished through the use 

of programmatic agreements. The ACHP and the agency official may negotiate a 

programmatic agreement to govern the implementation of a particular program or the 

resolution of effects from complex projects or multiple undertakings. Programmatic 

agreements are particularly useful when programs or projects affecting historic properties 

are similar and repetitive, and have known effects, such as routine maintenance or a series 

of similar rehabilitation projects. 

2.1.1.2 Section 101(d)(2) 

This section of the NHPA provides for the assumption by federally recognized Indian tribes 

of all or any part of the functions of a SHPO with respect to tribal lands (e.g., all lands within 

the exterior boundaries of any Indian reservation and all dependent Indian communities). 

Section 101(d)(2) requires federal agencies, in carrying out their Section 106 responsibilities, 

to consult with federally recognized Indian tribes that attach religious or cultural significance 

to a historic property. The agency will consult with federally recognized Indian tribes in the 

Section 106 process to identify, evaluate, and treat historic properties that have religious or 

cultural importance to those groups. 
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2.1.1.3 Section 110 

Section 110 of the NHPA is intended to ensure that historic preservation is integrated into 

the ongoing programs of federal agencies. This section of the Act requires agencies to 

identify, evaluate, and nominate for listing in the National Register, historic properties owned 

or controlled by the agency; use historic properties to the maximum extent feasible; ensure 

documentation of historic properties that are to be altered or damaged; carry out programs 

and projects that further the purpose of the Act; and undertake such planning and actions 

as may be necessary to minimize harm to any formally designated National Historic 

Landmark properties. 

2.1.1.4 Section 111 

Section 111 of the NHPA requires agency officials, to the extent practicable, to establish and 

implement alternatives for historic properties, including adaptive use, that are not needed for 

current or projected agency uses or requirements. Further, Section 111 allows the proceeds 

from any lease to be retained by the agency to defray the cost of administration, maintenance, 

repair, and related expenses of historic properties. 

2.1.1.5 Section 112 

Section 112 of the NHPA requires that agency officials who are responsible for protection of 

historic properties pursuant to the NHPA ensure that all actions taken by employees or 

contractors meet professional historic preservation standards established by the Secretary of 

the Interior (Professional Qualifications Standards of the Secretary of the Interior’s 

Standards and Guidelines in Archaeology and Historic Preservation [NPS 1983]). 

2.1.1.6 Section 304 

Section 304 of the NHPA requires that information about the location, character, or 

ownership of a historic property be withheld from public disclosure when the federal 

agency head or other public official determines that disclosure may cause a significant 

invasion of privacy, risk, and/or harm to the historic property, or impede the use of a 

traditional religious site by practitioners. 

2.1.1.7 Comprehensive Environmental Response, Compensation and Liability Act 
and the National Historic Preservation Act 

EPA’s Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA) manual, CERCLA Compliance with Other Laws Manual: Part II. Clean Air Act 
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and Other Environmental Statutes and State Requirements (USEPA 1989), outlines how 

“substantive compliance” with the NHPA is to be achieved in CERCLA actions.2 The initial 

step is determining if cultural resources are known or are likely to be present “in or near the 

area under study in the RI.” This step may require conducting a survey of both the location 

of the proposed remedial action and any associated actions that would occur off site. The 

CERCLA manual referenced above defines three stages of a survey: Stage IA, literature 

search and sensitivity study; Stage IB, field investigation; and Stage II, site definition and 

evaluation. All studies should include Stage IA but implementation of Stage IB is contingent 

on the results of Stage IA, and the need for Stage II is contingent on the results of Stage IB. 

If results of the survey identify significant cultural resources (i.e., resources listed or 

considered eligible for listing in the National Register), effects of the proposed remedial action 

and associated actions to the significant resources must be evaluated. Adverse effects to 

significant resources must be either avoided or mitigated. Any proposed mitigation measures 

must be incorporated into the remedial design process. 

2.1.2 Archaeological Resources Protection Act of 1979  
(16 USC 470aa-470ll) 

ARPA is essentially an update to the 1906 Antiquities Act. It expands and strengthens the 

activities prohibited under the Antiquities Act, increases the criminal penalties for violation, 

establishes civil penalties, and provides further guidelines for the issuance of permits. This 

Act continues to apply only to federal and Indian lands (the definition of “Indian lands” in 

ARPA differs very slightly from the definition of “Tribal lands” in the NHPA). Most 

archaeological excavations and collection of artifacts on these lands are allowed only with an 

ARPA permit. Trafficking in illegally obtained archaeological resources from federal and 

Indian lands is also prohibited. Individuals convicted of violating the Act are liable for the 

value of the archaeological resource itself, and the cost of restoration or repair of the damage 

caused by illegal excavation or collection. 

The implementing regulations are 43 CFR Part 7 (U.S. Department of the Interior), which 

applies to federal lands that are not within military reservations or national forests. The 

regulations include detailed definitions of “archaeological resource” and “Indian lands” 

                                                      
2 As stated in the June 2, 2006 Settlement Agreement (USEPA 2006), “The Parties intend that this 

RI/FS, while not being carried out under an administrative order or judicial order issued pursuant 

to the provisions of the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA), will be consistent with the National Contingency Plan (‘NCP‘), 40 CFR Part 300.” 
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(lands held in trust by the United States on behalf of a federally recognized tribe or 

individual members of a federally recognized tribe). 

2.1.3 Native American Graves Protection and Repatriation Act 
(25 USC 3001-3013) 

NAGPRA establishes that Native American human remains and associated funerary objects 

found on federal or tribal lands belong to the lineal descendants of the Native American. 

When the lineal descendants cannot be determined, the remains belong to the tribe on 

whose land the remains were found (when found on tribal lands), or to the Indian tribe with 

the “closest cultural affiliation.”3 This latter rule also applies to unassociated funerary objects, 

sacred objects, and objects of cultural patrimony (all defined in the Act). NAGPRA applies to 

both human remains intentionally excavated (which would require an ARPA permit) and 

those accidentally discovered. 

NAGPRA also requires all federal agencies and museums to inventory their holdings of 

Native American human remains and funerary objects. Once the inventories are completed, 

the agencies and museums are to notify the appropriate tribes of the remains and other 

objects in their collections. The remains and associated funerary objects are to be returned 

(repatriated) at the request of the lineal descendants or tribe. The same requirement applies 

to unassociated funerary objects, sacred objects, and objects of cultural patrimony for which 

a cultural affiliation can be demonstrated. Exceptions to the repatriation requirement are 

objects that are “indispensable for completion of a specific scientific study, the outcome of 

which would be of major benefit to the United States.” 

The implementing regulations are 43 CFR Part 10, which largely expand on the elements of 

the statute. The regulations detail 1) the process of consultation with Indian tribes to address 

either intentional excavation of human remains or inadvertent discovery of human remains; 

2) how agencies and museums are to inventory their collections; and 3) the repatriation 

process. When human remains, funerary objects, sacred objects, and objects of cultural 

patrimony are inadvertently discovered on federal lands, the following steps are to be 

followed: 1) ongoing activity in the area of the find must cease and a reasonable effort made 

to protect the find; and 2) the federal land agency (i.e., the federal agency on whose lands 

the remains or objects have been found) must be immediately notified by telephone, with 

                                                      
3 Cultural affiliation is defined in the implementing regulations, 43 CFR 10.2(e), and refers to a 

relationship of shared group identity, which can be reasonably traced historically or prehistorically 

between a present-day Indian tribe or Native Hawaiian organization and an identifiable earlier 

group. 
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written confirmation. The federal land agency must then notify the appropriate tribe(s) and 

further secure and protect the discovery. The activity may be halted for up to 30 days while 

an appropriate response to the find is negotiated by the federal agency and the appropriate 

tribe(s). 

2.1.4 American Indian Religious Freedom Act (42 USC 1996) 

This Act states that it is the policy of the United States to protect and preserve the rights of 

American Indians to practice traditional religions. That policy includes rights of access to 

sacred sites and to the use and possession of sacred objects. There are no implementing 

regulations. 

2.2 PRESIDENTIAL EXECUTIVE ORDERS 

Presidential executive orders define policies and procedures for federal agencies to facilitate 

their execution of laws passed by the U.S. Congress or clarify how specific laws are to be 

implemented. Presidential executive orders can be considered instructions or directives 

from the President to federal agencies on how to carry out specific laws. The executive orders 

listed below are either directly related to cultural resources or define relationships between 

federal agencies and tribes. 

2.2.1 Executive Order 11593. Protection and Enhancement of the 
Cultural Environment  

Issued in 1971, Executive Order 11593 states that the federal government would provide 

leadership in “preserving, restoring, and maintaining the historic and cultural environment 

of the Nation.” Federal agencies were directed to inventory cultural resources under their 

jurisdiction and nominate National Register-eligible properties to the National Register. 

Properties that have been determined eligible are not to be transferred, sold, demolished, or 

altered without providing the ACHP with an opportunity to comment. Properties to be 

demolished or substantially altered were to be documented prior to demolition or alteration. 

National Register properties or National Register-eligible properties under federal control 

were to be maintained following standards set by the Secretary of the Interior. Executive 

Order 11593 also assigns specific responsibilities to the Secretary of the Interior, including 

managing the National Register of Historic Places and assisting and advising other federal 

agencies in the management of cultural resources. 
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2.2.2 Executive Order 13007. Indian Sacred Sites 

Issued in 1996, Executive Order 13007 directs federal agencies to provide access and 

ceremonial use of Indian sacred sites, where practicable, legal, and not inconsistent with 

essential agency functions. Agencies are also directed to avoid adversely affecting sacred 

sites and maintain the confidentiality of such sites. A “sacred site” as defined by this 

executive order is a specific location that is sacred because of its religious significance to or 

ceremonial use in an Indian religion. 

2.2.3 Executive Order 13175. Consultation and Coordination with 
Indian Tribal Governments 

Issued in 2000, Executive Order 13175 directs federal agencies to consult with tribal officials 

in the development of policies and regulations that have “tribal implications” or that 

preempt tribal law. Executive Order 13175 also emphasizes the importance of government- 

to-government relationships between the U.S. Government and tribes. Agencies must 

designate an official responsible for implementing the Executive Order and must document 

tribal consultation in the development of the relevant policies and regulations. 

2.3 TRIBAL LEGISLATION AND REGULATIONS 

Tribal laws and regulations addressing cultural resources would apply to lands on the 

reservations and off-reservation trust lands. The CCT and the STI are the two tribes whose 

laws and regulations would be potentially applicable to the Site. The legal code of the CCT 

addresses cultural resources, as summarized below. This code applies to both on- reservation 

actions and off-reservation actions by federal agencies that could affect cultural resources. 

STI does not currently have laws that specifically address cultural resources. Both tribes have 

THPOs, who have the same authority and responsibilities as the SHPO on their respective 

reservations and on off-reservation trust lands. 

2.3.1 Confederated Tribes of the Colville Reservation. Colville 
Tribal Law and Order Code Chapter 4-4, Cultural 
Resources Protection 

This Colville Tribal Code establishes the Colville Cultural Resources Board, which has the 

responsibility of developing policies and procedures to protect cultural resources of interest 

and concern to the Colville Tribes, both on and off the Colville Reservation. The Board 

reviews proposed federal agency actions off the reservation and is responsible for reviewing 

all proposed on-reservation actions that could affect significant cultural resources. The code 
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also establishes a Colville Register of Historic and Archaeological Properties for listing of 

historic properties on the Colville Reservation. 

This code defines the roles and responsibilities of the Colville History and Archaeology 

Department, which include identifying significant cultural resources on the reservation, 

nominating properties to the National Register and the Colville Register, and promoting 

efforts to protect cultural resources on the reservation. 

Chapter 4-4 of the Colville Tribal Code prohibits the excavation, disturbance, or other 

adverse effects to archaeological resources and historic properties on the reservation without 

a permit issued by the Colville History and Archaeology Department. The code defines the 

procedure for the issuance of permits and the responsibilities of permittees. 

2.4 STATE LEGISLATION AND REGULATIONS 

Washington State laws and regulations regarding archaeological and historical resources, as 

well as the law protecting Indian graves, are not applicable on federal lands or on tribal trust 

lands. These laws would apply, however, to any RI/FS-related activities that would affect 

private lands or non-federal or non-tribal public lands. 

2.4.1 Revised Code of Washington (RCW) Chapter 27.44, 
Indian Graves and Records 

This legislation prohibits the removal or other disturbance of Indian burials, cairns, and 

“glyptic or painted records.” “Burials” and “graves” are not defined in the statute. 

Excavation or removal of burials is permitted only under provisions of a permit issued by 

the Washington Department of Archaeology and Historic Preservation. Procedures for 

obtaining permits are defined in Washington Administrative Code (WAC) Chapter 25-48. 

2.4.2 RCW Chapter 27.53, Archaeological Sites and Resources 

This legislation prohibits the excavation or disturbance of archaeological sites on public and 

private lands in Washington except under provisions of a permit issued by the Washington 

Department of Archaeology and Historic Preservation. Procedures for obtaining permits are 

defined in WAC Chapter 25-48. 
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2.4.3 RCW Chapter 68.60, Abandoned and Historic Cemeteries 
and Historic Graves 

This legislation prohibits the destruction, alteration, or other disturbance of historic al and 

abandoned cemeteries and historic graves (Indian graves and burials are protected in RCW 

Chapter 27.44). A historic cemetery is defined in the statute as one established before 

November 1889. A historic grave is a grave or graves outside of a cemetery placed prior to 

June 1990. 

2.4.4 RCW Chapter 43.21C, State Environmental Policy Act 

This legislation directs state and local agencies in Washington to address environmental 

impacts of proposed projects. The implementing rules (WAC Chapter 197-11) require that 

impacts to historic and cultural resources are to be addressed in the State Environmental 

Policy Act process. 
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3 PROPOSED SAMPLING PROGRAM 

A summary of the potential sampling areas is provided in Table C1, with a detailed 

description of sampling techniques provided in this quality assurance project plan (QAPP). 

As indicated in the QAPP, plant tissue and co-located soil samples will be collected from up 

to 16 potential sampling areas within the Site (Map C1). Specific sampling locations within 

each sampling area will be determined after a reconnaissance of the area has been conducted 

just prior to sampling. Detailed sampling methods and maps of each sampling area are 

provided in the field sampling plan (Appendix A of this QAPP). 
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4 COORDINATION PLAN 

The objective of the CRCP is to ensure that implementation of the RI/FS and associated 

sampling activities does not adversely affect any cultural resources. The plan therefore 

defines a general process and more specific procedures to meet this objective. 

The two main challenges in meeting this objective are 1) the iterative process of remedial 

investigations; and 2) the high density of cultural resources in the study area. The iterative 

process is a challenge because there are likely to be several rounds of sampling (and 

associated actions) that extend over several years. Coordination and consultation must 

therefore also be an iterative process as methods and locations are defined for each round of 

sampling. 

The high density of cultural resources is a challenge because it is highly likely that every 

round of intrusive sampling will occur at the identified location of one or more cultural 

resources. At the same time, the high density is potentially misleading by suggesting that all 

cultural resources in the UCR have been identified. Most—if not all—of the Lake Roosevelt 

lands have been surveyed for cultural resources in the past. Few of the surveys conducted 

prior to about 1975 are likely to have met current regulatory and professional standards. In 

addition, many of the previous surveys focused on archaeological resources to the exclusion 

of other types of cultural resources (and older archaeological surveys documented only 

evidence of prehistoric use or occupation). Finally, it is likely that there are some locations 

previously surveyed at which burials or buried archaeological resources are present but not 

evident and therefore not recorded at the time of the survey (many surveys both in the past 

and in the present rely entirely or primarily on surface evidence of archaeological resources 

or burials). 

This plan therefore defines procedures that address sampling at known locations of cultural 

resources and locations where no cultural resources are currently recorded. 

4.1 GENERAL CONSULTATION FRAMEWORK 

Implementation of the RI/FS constitutes an “undertaking” as defined in the NHPA; 

therefore, complying with the NHPA requirements is the responsibility of EPA. EPA is the 

lead federal agency for cultural resources consultation and coordination for the UCR site. 

Any issues or concerns related to cultural resources during the planning and/or 

implementation of Site work shall be brought to the attention of EPA for consultation with 

the UCR Cultural Resources Working Group, as appropriate. Successful implementation of 
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the RI/FS and of this CRCP, given the issues defined above, will require ongoing consultation 

and coordination with the UCR Cultural Resources Working Group consisting of NPS, the 

USBR, the CCT, the STI, and the Washington SHPO (i.e., the consulting parties). Other 

consulting parties (as defined in 36 CFR 800.2(c)) may be recognized in the future whose 

participation would be important for general consultation or coordination in the RI/FS 

process or for specific sampling locations. For the purposes of cultural resources 

coordination activities, the “consulting parties” referred to in this plan are distinguished from 

other “participating parties” to the RI/FS process. 

4.2 CULTURAL RESOURCE PROCEDURES IN THE SAMPLING 
PROCESS 

This section defines general procedures to be followed in the sampling process to minimize 

the potential for inadvertent disturbance of cultural resources. More specific protocols to 

respond to discoveries are defined in the following subsections. 

In addition, the UCR Cultural Resources Working Group recommended to Teck American 

Incorporated (TAI) that it provide cultural awareness, avoidance, and sensitivity 

training/refresher to field personnel, as appropriate, prior to the commencement of field 

activities. 

4.2.1 Archaeological Monitoring in the Sampling Program 

To ensure compliance with the NHPA and the applicable requirements, procedures, and 

standards of the NPS, USBR, CCT, and STI, the following procedures have been developed 

to address potential discoveries, including inadvertent discoveries, of cultural materials and 

deposits (including sacred objects, funerary objects, and objects of cultural patrimony as 

defined in NAGPRA), including Indian burials and human remains (as defined in 

NAGPRA), during plant tissue and co-located soil sampling and associated activity that could 

result in ground disturbance. 

4.2.1.1 Notification of Planned Plant Sampling 

TAI shall notify EPA at least 15 days in advance of any sample collection activity, unless 

shorter notice is agreed to by EPA. Notification to EPA may be provided by e-mail or by 

letter. As for all RI/FS activities at the Site involving ground penetration and disturbance, TAI 

shall work with potentially affected parties to assess the effects of the planned work and seek 

ways to avoid, minimize, or mitigate any adverse effects on historic properties. Further, plant 

tissue and co-located soil sampling cannot be performed at the Site without 1) clearance of 
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proposed sample locations by tribal and federal/state cultural resources coordinators, 2) a 

cultural monitor present on site with each field crew conducting plant tissue and co-located 

soil sampling unless otherwise indicated by CCT and; 3) approval by EPA. 

The names and contact information for potentially affected parties (i.e., representatives of 

the federal land-managing agencies and tribes) are provided in Attachment C1 of this plan. 

TAI will work with EPA to establish a procedure for timely notification of these parties. 

4.2.1.2 Professional Archaeologist and/or Tribal Cultural Monitor On Site 

An archaeological monitor and/or tribal representative will be present on-site when ground-

disturbing sampling or sampling-related activity occurs, unless CCT specifies one is not 

necessary. The archaeological monitor and/or tribal representative will visually examine all 

samples to determine if evident or likely artifacts are present or if other deposits are present 

that are likely to be cultural in origin. The archaeological monitor and/or tribal representative 

will not make physical contact with the soil in the sample unless artifacts or other cultural 

deposits are present. If artifacts or likely archaeological deposits are present, the archaeologist 

or tribal representative will record the location of the materials and photograph the materials 

in place in such a manner to provide information on provenience. The artifacts and other 

archaeological materials will then be re-deposited at their original location. 

The archaeological monitor and/or tribal representative will document their observations on 

a daily basis, including field notes and photographs that record the location and character of 

the sampling or other ground-disturbing activity, any archaeological discoveries made, and 

any decisions made within the provisions of this plan by the archaeological monitor and tribal 

representative in response to any archaeological discoveries. A standardized archaeological 

monitoring form may be substituted for the field notes referenced above. 

All archaeological monitors and tribal representatives will be required to have read the 

applicable health and safety plan and to have complete understanding of the archaeological 

monitoring provisions of this plan. The archaeological monitors will also be required to meet 

requirements for personal protective equipment. In addition, all on-site personnel are subject 

to the directions of the task field supervisor at all times. 

4.2.1.3 Discoveries—Archaeological Monitors Present 

At the discretion of the archaeological monitor or tribal representative, ground-disturbing 

sampling or associated activity may be slowed or halted at any time that a suspected 

archaeological object or archaeological resource is encountered. The objective of this 

slowing or halting of ground-disturbing activity is to allow the archaeologist to confirm 
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and/or make a preliminary assessment of the discovery. At the discretion of the 

archaeological monitor or tribal representative, a specific sample may be relocated from the 

location of the discovery but at the sampling location. Such relocation will be coordinated 

with the on-site sampling manager or supervisor. 

At the request of the archaeological monitor or tribal representative, the sampling personnel 

will either 

• Assist in securing access to the location of the discovery and take appropriate 

measures to protect the location of the discovery from rain, stormwater, and other 

possible disturbances, or 

• Assist in moving the artifacts to a protected and secure area of the site away from the 

immediate sampling area. Removal of artifacts from the discovery location will be 

undertaken only if leaving the artifacts in place would jeopardize their integrity due 

to erosion or collection by unauthorized individuals. 

The archaeological monitor, tribal representative, or a member of the TAI technical team 

will remain on site to ensure the security of the find until more extensive efforts can be 

made to secure the site from further disturbance or a more extensive evaluation and 

documentation of the discovery can be made. 

Notification of any archaeological discoveries must be provided to EPA for further 

coordination with consulting parties within 24 hours of the discovery. All telephone 

notification of discoveries must be promptly followed by notification in writing (via e-mail 

or conventional mail). 

4.2.1.4 Discovery of Human Remains 

Native peoples in the study area consider the graves of their ancestors to be important in 

both their cultural identity and in defining their relationship with the land. These graves are 

therefore considered sacred and should be left undisturbed. Should inadvertent disturbance 

occur, the remains and associated materials (funerary objects) must be treated with respect 

and honor. All appropriate federal, tribal, and state laws, regulations, and procedures 

regarding burials should be rigorously enforced. 

In the event that likely or confirmed human remains are encountered, all further sampling 

or other ground-disturbing activity will cease immediately. To comply with 43 CFR 10.4(b), 

any discoveries of human remains must be reported to the NPS and USBR immediately by 

telephone, followed by written notification. Any discoveries within the boundaries of the 

CCT or the STI reservations must also be reported immediately to the respective tribe. 
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TAI will notify EPA for further coordination with consulting parties (consisting minimally 

of the NPS, USBR, CCT, STI, and the Washington SHPO). The TAI technical team will assist 

the archaeological monitor and tribal representative in securing the location of the discovery. 

If no archaeological monitor or tribal representative is present, the TAI technical team will 

secure the location of the discovery in such a manner that both maintains the physical 

integrity of the remains and any associated objects and precludes further disturbance, or a 

member of the TAI technical team will remain on site until an archaeologist or tribal 

representative can arrive to assess the find. 

Other conditions for responses to discoveries of archaeological materials may be defined in 

the permits issued for the sampling program. Responses to any discoveries of burials must 

comply with provisions of NAGPRA and its implementing regulations (in addition to those 

referenced above), as well as the existing protocols of the NPS, USBR, CCT, and STI (copies 

of these protocols are provided in Attachment C1). 

4.2.2 Curation 

Artifacts and other cultural materials that may be recovered during the sampling program 

(with the exception of human remains and associated items subject to NAGPRA) will be 

curated at a facility that meets the standards of 36 CFR 79. The appropriate facility or 

facilities will be designated by the NPS and USBR in consultation with the tribes for items 

recovered from federal lands. The appropriate tribe will designate the curation facility for 

cultural materials recovered from tribal lands. 

4.2.3 Reporting 

Within 150 days of completion of each sampling activity that is covered under this plan,4 a 

professional archaeologist will prepare a confidential5 written report that presents the results 

of the archaeological monitoring and responses to any discoveries of archaeological 

resources or burials. The report will include 1) copies of field notes, descriptions, and maps 

of all locations at which sampling-related archaeological monitoring was conducted; 

2) descriptions of any discoveries made during such monitoring and the outcome of the 

discoveries (including the rationale for the decisions for the disposition of any finds); 

3) descriptions and maps of all non-monitored locations at which inadvertent discoveries 

                                                      
4 Sampling or other RI/FS activities that do not require coordination under this plan will not result 

in generation of this reporting requirement. 

5 Refer to Section 4.3, Confidentiality. 
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were made and the outcome of those discoveries; and 4) recommendations for any changes 

in the monitoring protocol or coordination plan that may be appropriate to address results 

of the monitoring or how well existing coordination procedures worked. A standardized 

archaeological monitoring form may be substituted for the field notes referenced above. 

The draft report will be provided to EPA for review and dissemination to the consulting 

parties for review and comment. 

4.3 CONFIDENTIALITY 

TAI shall make its best efforts, in accordance with state and federal law, to ensure that its 

employees and contractors keep the discovery of any found or suspected human remains, 

other cultural items, and potential historic properties confidential. Pertinent TAI employees 

and contractors will be required to read and sign a confidentiality statement that specifies 

procedures to be followed in response to media and public contacts regarding archaeological 

and other cultural resources. To the extent permitted by law, prior to any release of 

information, EPA, TAI, and the other consulting parties shall concur on the amount of 

information, if any, to be released to the public, any third party, and the media, and the 

procedures for such a release. 
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6 GLOSSARY OF TERMS 

Burial—A burial is defined in NAGPRA as “[a]ny natural or prepared physical location, 

whether originally below, on, or above the surface of the earth, into which as part of the 

death rite or ceremony of a culture, individual human remains are deposited.” 

Curation—Long-term storage and preservation of archaeological collections. Archaeological 

collections from federal lands must be curated at facilities that meet the standards of 

36 CFR 79. 

Ethnohistoric—Information on Native peoples gathered from historical accounts. 

Historic, historic-period, historical—The NHPA uses the term “historic” to refer to 

properties that are listed or have been determined eligible for listing on the National 

Register of Historic Places. To avoid confusion with this definition of “historic,” “historic-

period” or “historical” are used to reference resources, places, events, and people associated 

with the period since the appearance of Euroamericans and the beginning of written 

accounts (ca. 1780–1810 in the Pacific Northwest). 

Protohistoric—The period of time transitional from prehistory to history. In the 

Pacific Northwest, protohistoric can be generally defined as from the late 1600s until 

late 1700s. 
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Table C1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA01 2014R-258 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, black tree 

lichen, ponderosa pine, chokecherry, wild rose, 

camas and wild strawberry recorded during August 

2017 field reconnaissance, as well as habitat for 

bitterroot, lomatium, morel, shaggy mane, spring 

beauty, and wild caraway.

678 46.8

SA02 2014R-401 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, ponderosa 

pine, chokecherry, and hazelnut recorded during 

August 2017 field reconnaissance, as well as 

habitat for morels.

1120 80.8

SA03 2014R-441 Tribal allotment

High soil lead. Sarvisberry, kinnikinnick, ponderosa 

pine, chokecherry, wild rose, hazelnut, and wild 

strawberry recorded during August 2017 field 

reconnaissance, as well as habitat for morels.

624 43.6

SA04 2014R-402 Tribal allotment

Sarvisberry, kinnikinnick, ponderosa pine, 

chokecherry, wild rose, hazelnut, dwarf 

huckleberry, and wild strawberry recorded during 

August 2017 field reconnaissance, as well as 

habitat for bitterroot, lomatium, morel, shaggy 

mane, and wild caraway.

542 34

SA05 2014R-410 Tribal allotment

Sarvisberry, kinnikinnick, black tree lichen, 

ponderosa pine, chokecherry, and wild rose 

recorded during August 2017 field reconnaissance, 

as well as habitat for bitterroot, lomatium, shaggy 

mane, and wild caraway.

370 35

SA06 2014R-403 Tribal allotment

Sarvisberry, kinnikinnick, wild rose, and hazelnut 

recorded during August 2017 field reconnaissance, 

as well as habitat for shaggy mane.

394 26.1

SA07 2014R-259 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, 

chokecherry, and wild rose recorded during August 

2017 field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and wild 

caraway.

226 19.7
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Table C1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA08 2014U-ADA-023 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, 

chokecherry, wild rose, and hazelnut recorded 

during August 2017 field reconnaissance, as well 

as habitat for bitterroot, lomatium, shaggy mane, 

and wild caraway.

151 18.3

SA09 2014R-442 Tribal allotment

Sarvisberry, ponderosa pine, chokecherry, wild 

rose, red willow, hazelnut, and wild strawberry 

recorded during August 2017 field reconnaissance, 

as well as habitat for shaggy mane, spring beauty, 

and wild caraway.

243 21.7

SA10 2016R-808-O2 Tribal allotment

Sarvisberry, kinnikinnick, ponderosa pine, puffball, 

and wild rose recorded during August 2017 field 

reconnaissance, as well as habitat for bitterroot, 

lomatium, shaggy mane, and wild caraway.

42.6 6.98

SA11 2016R-804-O1 Tribal allotment

Sarvisberry, black tree lichen, ponderosa pine, wild 

rose, and hazelnut recorded during August 2017 

field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and wild 

caraway.

121 7.74

SA12 2014R-440 Tribal allotment

Sarvisberry, black tree lichen, chokecherry, and 

hazelnut recorded during August 2017 field 

reconnaissance, as well as habitat for shaggy 

mane, spring beauty, and wild caraway.

136 9.12

SA13 2016R-801-O3 Tribal allotment

Sarvisberry,  chokecherry, and wild rose recorded 

during August 2017 field reconnaissance, as well 

as habitat for bitterroot, lomatium, shaggy mane, 

and wild caraway.

37 15.1

SA14 2016R-805-O2 Tribal allotment

Sarvisberry, black tree lichen, wild rose, hazelnut, 

wild mint, and tule recorded during August 2017 

field reconnaissance, as well as habitat for 

bitterroot, lomatium, shaggy mane, and wild 

caraway.

54.1 5.31
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Upper Columbia River
Quality Assurance Project Plan‐Plant Tissue Study

FINAL
April 2018

Table C1. Proposed Sampling Areas

Sampling 

Area ID

Overlap with Prior UCR 

RI/FS 

Sampling Area
a

Type of Property 

Ownership/ Management Rationale for Inclusion

Average IC Soil 

Lead 

(mg/kg)
a

Average IC Soil 

Arsenic 

(mg/kg)
a

SA15
b

RFA-001, RFA-002, 

RFA-003, RFA-004, 

RFA-005

Washington Department 

of Natural Resources

Possible presence of willows in a previously 

sampled area with moderately high concentrations 

of lead in relict floodplain soil.
389

c
15.8

c

SA16
b Barnaby Island 

Campground
National Park Service

Possible presence of willows in a previously 

sampled area with low concentrations of lead in 

beach sediment.
46.2

d
1.99

d

Notes:

c
 These averages represent the average of pre-averaged replicates for each of the five decision units sampled.

d
 Averages are based on sample results for <63 µm, 63 to 125 µm, and 125 to 250 µm size fraction samples.

IC - incremental composite 

a
 Based on the UCR 2010 Beach Sediment Study (Integral 2014), the UCR 2014 Residential Soil Study (CH2M Hill 2016), the UCR 2014 Upland Soil Study 

(Windward et al. 2015), or the UCR 2016 Residential Soil Study (Ramboll Environ 2017).
b 

Sampling areas were not visited during the August 2017 field reconnaissance event. Areas are publicly-accessible and are included for potential sampling of willows.
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NAGPRA INADVERTENT DISCOVERIES OR 
INTENTIONAL EXCAVATIONS:  
CONFEDERATED TRIBES OF THE COLVILLE 
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BUREAU OF RECLAMATION 

 



Lake Roosevelt Protocols for Native American Graves Protection and Repatriation 
Act (NAGPRA) Inadvertent Discoveries or Intentional Excavations:  

Confederated Tribes of the Colville Reservation, National Park Service, and 
the Bureau of Reclamation 

 
This protocol is intended to cover NAGPRA items exposed by inadvertent discoveries or 
intentional excavations within the boundaries of lands managed by the National Park 
Service (NPS)/Lake Roosevelt National Recreation Area.  The term “NAGPRA items” in 
this document refers to human NAGPRA items, associated funerary objects, and objects of 
cultural patrimony as they are defined in 25 USC 3001. This document does not address 
inadvertent discoveries on lands within reservation boundaries or trust land outside of the 
reservation boundaries of the Confederated Tribes of the Colville Reservation (CCT).  
Funding of actions is not covered under this protocol. 

 

 
 

Map of Lake Roosevelt National Recreation Area 
  



This protocol covers those areas highlighted in red within the recreation area, which is the 
yellow highlighted portion of the Lake Roosevelt shoreline. 

 
1. If NAGPRA items that are potentially human are encountered, any activity in the 

vicinity of the discovery shall cease and all reasonable efforts shall be made to 
protect the NAGPRA items and all appropriate effort shall be made to determine if 
the NAGPRA items are human.  The activity shall resume only when clearance to 
proceed is received by the CCT Tribal Historic Preservation Officer and the 
National Park Service’s designated official. 

 
2. If the NAGPRA items are determined to be human, the burial or location shall not 

be disturbed in any way.  Any discovered human NAGPRA items and associated 
artifacts will be treated in a respectful manner. 

 
3. In cases where a potential crime scene exists, personnel except those necessary to 

protect the location will leave the immediate vicinity in order to prevent 
unintentional destruction of crime scene information.  A National Park Service law 
enforcement officer will be immediately notified. 

 
4. The Colville Tribal Historic Preservation Officer and the archaeologists working 

for the Colville Tribes and the Park Service (numbers listed below) will also be 
contacted immediately after law enforcement.  For NAGPRA discoveries 
associated with the Lake Roosevelt shoreline, the Reclamation archaeologist must 
also be contacted.  Live phone contact is required; backup staff are identified if the 
primary contacts are unavailable.  Phone contact will be followed up by written 
confirmation, e-mail is acceptable.  E-mail should not include detailed (site specific 
information) for security reasons.  

 
5. A professional archaeologist will assist law enforcement in determining if the 

NAGPRA items are archaeological in origin.  If the crime scene is ARPA-related 
(i.e., there is evidence for intentional disturbance or looting of archaeological 
materials), an archaeologist shall assist law enforcement as needed in the collection 
of archeological data to support the ARPA case.  

 
6. Guy Moura, CCT THPO and Program Manager of the CCT History/Archaeology 

Program is the primary contact for the CCT. Mr. Moura’s phone number at the Program 
is (509) 634-2695 and email is guy.moura@colvilletribes.com. After hours, Mr. Moura 
can be contacted at (509) 631-1705 (cell). If Mr. Moura cannot be reached, then Brenda 
Convington, Senior Archaeologist is the alternate contact at (509) 634-2699 (office) or 
(509) 634-1737 (cell) and at brenda.covington@colvilletribes.com. In the event that 
neither Mr. Moura or Ms. Covington cannot be contacted, then Arrow Coyote, CCT 
Senior Archaeologist will be contacted at (509) 634-2736 (office) or (509) 634-1280 
(cell) and at arrow.coyote@colvilletribes.com. Ms. Covington or Ms. Coyote shall 
participate in the NAGPRA consultation process on Mr. Moura’s behalf until his return. 
Jackie Cook, Repatriation Specialist, will also participate in the NAGPRA consultation 
process. Ms. Cook’s contact information is (509) 634-2635 (office) or (509) 631-1176 
(cell) and jackie.cook@colvilletribes.com. The CCT shall maintain a presence at the 



location of the discovery as needed until all contacts have been made and appropriate 
treatment of the NAGPRA items has been conducted.   

 
Keith Holliday, NPS Project Manager for the Lake Roosevelt National Recreation 
Area, is the primary contact for the NPS. Mr. Holliday’s phone number is (509) 
754-7858, FAX is (509) 738-3108, and e-mail address is keith_holliday@nps.gov. 
 
Justin Eichelberger, NPS Archaeologist, is also a contact person for the NPS. Mr. 
Eichelberger's phone number is (509) 754-7860 or (509) 631-4191 (cell), and 
e-mail address is Justin_eichelberger@nps.gov. 
 
Derek Beery, Power Office Archaeologist, is Reclamation’s contact. His phone 
numbers are (509) 633-9233 [desk] and (509) 237-4477 [cell phone], his FAX 
number is (509) 633-9138, and e-mail address is dbeery@usbr.gov. If Derek Beery 
is not available, contact Sean Hess, Regional Archaeologist, at (208) 378-5316, 
FAX (208) 378-5305, or at e-mail address shess@usbr.gov. 

 
7. As soon as the NAGPRA items have been determined to be human, then all effort 

shall be made in the field to determine whether human NAGPRA items are Native 
American. If yes, skip steps 8 and 9 below and proceed to step 10.  

 
8. If the NAGPRA items are determined not to be Native American, then Washington 

State laws apply and shall be followed (Title 68, Chapter 68.50 RCW HUMAN 
NAGPRA ITEMS). 

 
9. If the NAGPRA items’ affiliation cannot be determined in the field, further non-

destructive analysis of human NAGPRA items and/or associated cultural materials 
may be required. The CCT, NPS, and Reclamation shall coordinate regarding the 
types of non-destructive analysis to be conducted. 

 
10. Provenience information will be collected as specified by the written plan of action.  

The Reclamation contract language for burials recovered in the shoreline of the 
National Recreation Area will also apply and should agree with the written plan of 
action and these protocols. 

 
11. Recording of provenience may include any or all of the following: documenting the 

location of the burial or scattered NAGPRA items and general site conditions on a 
site form or on an addendum to an existing form; describing the surface visible 
NAGPRA items to the degree that can be accomplished without causing additional 
disturbance to the grave; documenting the location of the burial on a USGS 7.5' 
topographic sheet and with a GPS unit.  

 
12. If it is possible to rebury or cap the NAGPRA items in place, then that decision 

shall be documented in the written plan of action (see below).  
  



13. If NAGPRA items must be excavated or removed, procedures will be specified by 
the written plan of action.  The Reclamation contract language for burials recovered 
in the shoreline of the NRA will also apply and should agree with the written plan 
of action and these protocols. If NAGPRA items are to be excavated or removed by 
personnel other than those employed by the CCT or the U.S. government, an 
ARPA permit will be required from the NPS. 

 
14. Excavation or removal procedures may include any or all of the following: 

NAGPRA items will be removed using standard professional archaeological 
practices in a culturally sensitive manner at the direction of a CCT 
History/Archaeology Department representative. Such practices may include 
collection of horizontal provenience data referenced to a site datum point; if 
excavation is required, vertical provenience data shall be tracked through the use of 
controlled 10-cm levels within a standard grid unit, screening of all excavated fill 
through 1/8-inch screen mesh, and photographic and to-scale plan map 
documentation of excavated features.  All recovered items shall be listed in the 
field during collection to minimize handling after recovery.   

 
15. Inadvertent discoveries that result from activities requiring easements or other non-

ARPA permits (such as access, construction, etc.) shall be dealt with by the 
permitting agencies, which may be Reclamation or the NPS. This protocol 
document will be included with documents issued to permittees. 

 
16. The written plans of action for individual discoveries will detail exact procedures 

for further implementation of NAGPRA. A sample written plan of action is 
attached. 

 



Template NAGPRA Plan of Action for Lake Roosevelt 
 

This plan of action shall comply with the requirements of the Native American 
Graves Protection and Repatriation Act (NAGPRA) (25 USC 3001 et seq.), its 
implementing regulations (43 CFR Part 10) and the Archaeological Resources 
Protection Act (ARPA) (16 USC 470 et seq.) with its implementing regulations 

(43 CFR Part 7). 
 

1. The kinds of objects to be considered as cultural items as defined in Sec. 10.2 (b): 
 Human remains 
 Associated funerary objects 
 Unassociated funerary objects 
 Objects of cultural patrimony 
 Sacred objects 

 These objects are cultural objects as defined under NAGPRA 43CFR Part 10.2 (d) 
 
2. The specific information used to determine custody pursuant to Sec. 10.6: 
 Traditional association (this is where tribe’s area of interest is cited with reference to 

Lake Roosevelt) 
 Cultural affiliation 
 Evidence: Geographical, archaeological, linguistic, folklore, oral tradition, historical  

 
3. The planned treatment, care, and handling of human remains and other objects as defined 

in NAGPRA 
 

4. The planned archaeological recording of the human remains and other objects as defined in 
NAGPRA 

 
5. The kinds of analysis planned for each kind of object 

 
6. Any steps to be followed to contact Indian tribe officials at the time of intentional 

excavation or inadvertent discovery of specific human remains and other objects as defined 
in NAGPRA 

 
7. The kind of traditional treatment, if any, to be afforded the human remains and other 

objects as defined in NAGPRA by members of the Indian tribe 
 

8. The nature of reports to be prepared 
 

9. The planned disposition of human remains, and other objects as defined in NAGPRA. 
 



 
 
 
 
 
 
 

 

NAGPRA INADVERTENT DISCOVERIES AND 
INTENTIONAL EXCAVATIONS ON THE LAKE 
ROOSEVELT NATIONAL RECREATION AREA:  
SPOKANE TRIBE OF INDIANS, NATIONAL PARK 
SERVICE, AND BUREAU OF RECLAMATION 

 



Protocols for NAGPRA Inadvertent Discoveries and Intentional Excavations on the 
Lake Roosevelt National Recreation Area: Spokane Tribe of Indians, National Park 

Service, and Bureau of Reclamation 
 

This protocol is intended to cover NAGPRA items exposed by inadvertent discoveries 
and intentional excavations within the boundaries of lands managed by the National Park 
Service/Lake Roosevelt National Recreation Area (Figure 1), excluding inadvertent 
discoveries on lands within reservation boundaries of the Spokane Tribe of Indians (STI) 
(Figure 2). For procedures within STI reservation boundaries (as shown in Figure 2 along 
the left bank [east side of the Columbia River], from the mouth of the Spokane River and 
north to the Spokane Reservation boundary) please see the Spokane Tribe’s Procedure 
for the Inadvertent Disturbance or Discovery of Spokane Human Remains and Cultural 
Resources.  Funding of actions is not covered under this protocol. 
 

 
 

Figure 1. Lake Roosevelt National Recreation Area Shoreline Areas Managed by the 
National Park Service and Bureau of Reclamation 



  

 
Figure 2.  Spokane Tribe of Indians Reservation Land Not Covered by NPS Protocol  

 

1. If remains that are potentially human are encountered, any activity in the vicinity 
of the discovery shall cease and all appropriate effort shall be made to determine 
if the remains are human. NAGPRA dictates that the ‘stop work’ order shall be 
for 30 days, but this period can be shortened in consultation between affected 
parties. 

 

2. If the remains are determined to be human, the burial or location shall not be 
disturbed in any way.  Any discovered human remains and associated artifacts 
will be treated in a respectful manner. 

 

3. The person(s) making the discovery shall immediately notify NPS law 
enforcement. In cases where a potential crime scene exists, personnel except those 
necessary to protect the location will leave the immediate vicinity in order to 
prevent unintentional destruction of crime scene information.   

 

  



4. The person(s) making the discovery shall immediately notify the Spokane Tribal 
Historic Preservation Officer (STI THPO), the Park Service archaeologist, and the 
Reclamation archaeologist (numbers are listed below) immediately after law 
enforcement.   
 Live phone contact is required; backup staff are identified if the primary 
contacts are unavailable.  Phone contact will be followed up by written 
confirmation, e-mail is acceptable. 
 

5. Notifications:  
 

 Randy Abrahamson, STI THPO, is the primary contact for the STI. Mr. 
Abrahamson’s phone number at the Department is (509) 258-4315, FAX 
(509) 258-6965, and his e-mail address is randya@spokanetribe.com. After 
work hours, Mr. Abrahamson can generally be reached at (509) 951-0524 
(cell). If Mr. Abrahamson cannot be reached, John Matt (Preservation 
Department Director), James Harrison (Principal Investigator), Jackie 
Corley(Tribal Archaeologist), Laura McCullough (Project Archaeologist), 
or Chris Casserino (Project Archaeologist) shall be contacted at (509) 258-
4060. If none of the above people can be reached, then the on-site STI crew 
leader shall be presumed delegated as the primary STI representative and 
shall participate in the NAGPRA consultation process until Mr. 
Abrahamson’s return. The STI shall maintain a presence at the location of 
the discovery as needed until all contacts have been made and appropriate 
treatment of the remains has been conducted. 

 
 Derek Beery, Power Office Archaeologist, is Reclamation’s contact. His 

phone number is (509) 237-4477 [cell phone], (509) 633-9233 [desk] FAX 
633-9138, and e-mail address is “dbeery@usbr.gov.” If Derek Beery is not 
available, contact Sean Hess, Regional Archaeologist (208) 378-5316, 
FAX (208) 378-5305, and e-mail address is shess@usbr.gov. 

 
 Keith Holliday, NPS Project Manager for the Lake Roosevelt National 

Recreation Area, is the primary contact for the NPS. Mr. Holliday’s phone 
number is (509) 754-7858 or (509) 631-0306, and his FAX is (509) 738-
3108, and e-mail address is keith_holliday@nps.gov.  . 

 
 Spokane Tribal Law Enforcement can be reached at 1-888-258-6899 and/or 

258-7766, and at (509) 633-9441, ext. 123. If Tribal Law Enforcement is 
not available, the North District Ranger number is (509) 738-6266 ext. 162 
or cell (509) 631-4722. 

 
6. A professional archaeologist will assist law enforcement in determining if the 

remains are archaeological in origin.  If the discovery is determined to be a recent 
crime scene, field personnel shall follow direction from law enforcement officers. 

 



7. If the discovery is determined to be an ARPA crime scene (i.e., there is evidence 
for intentional disturbance or looting of archaeological materials), an 
archaeologist shall assist law enforcement as needed in the collection of 
archeological data to support the ARPA case.  

 
8. If the discovery is determined not to be a crime scene, an attempt will be made to 

determine whether the remains are human remains.  
 

9. Documentation: If the remains are human, the location of the burial or scattered  
remains and general site conditions shall be documented. Documentation will 
include locating the burial on a USGS 7.5’ topographic sheet and with a GPS unit, 
and recording the location on a site form or on an addendum to an existing form. 
Surface visible remains will be described to the degree that can be accomplished 
without causing any additional disturbance. 
  
If NAGPRA applies to the remains, a written plan of action will be drafted by the 
NPS and Reclamation archaeologists in coordination with the STI THPO.  The 
party responsible for making the NAGPRA determination must document in 
writing the basis of that determination.  Documentation methods will be described 
in the written plan of action for each discovery. 

 
10. If possible and if agreed upon by all parties, human remains and associated 

objects shall be protected in place.  If it is possible to rebury or cap the remains in 
place, then further actions under NAGPRA are not required. If the tribe prefers, 
protective actions can be conducted after locational information is collected. 

 
11. If it is not possible to protect the remains in place, all efforts shall be made to 

determine in the field whether NAGPRA applies to the human remains.  If 
NAGPRA does not pertain to the discovered remains, then WA state laws apply 
and shall be followed (Chapter 27.44 RCW: INDIAN GRAVES AND 
RECORDS, at http://www.oahp.wa.gov/rcw2744.htm). 

 
12. Recovery: Remains or associated items that cannot be protected in place shall be 

recovered in a culturally sensitive manner according to the written plan of action 
developed by the STI, the NPS, and Reclamation.  If remains are threatened and 
must be recovered before a written plan of action can be completed, the steps 
identified below shall be followed, at minimum: 
 Collection of horizontal provenience data referenced to a site datum point; if 

excavation is required, vertical provenience data shall be tracked through the 
use of controlled 10-cm levels within a standard grid unit, screening of all 
excavated fill through 1/4-inch screen mesh (1/8-inch if sediments are sand), 
and  (No photography, etc. if NAGPRA) of excavated features. Methods 
employed shall be designed to document information about burial practices 
and to recover any associated grave goods. 

 



13. The NPS shall publish Notices of Intent to Make Disposition in local newspapers.  
The newspapers shall be named in the Written Plan of Action for each discovery.   

 
14. After recovery and during the 30-day waiting period after newspaper notices are 

published by the NPS, NAGPRA items shall be stored and protected by the STI. 
 

15. The written plans of action for individual discoveries within the Lake Roosevelt 
National Recreation Area will detail exact procedures for further implementation 
of NAGPRA. 
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