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PREFACE 
 

The U.S. Environmental Protection Agency (EPA) placed the US Magnesium Site (Site) on the National 
Priorities List (NPL) for remedial response pursuant to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) in November 2009. The U.S. Court of Appeals for the 
Washington D.C. Circuit upheld EPA’s action for the listing in August 2010. 

The US Magnesium plant electro-chemically processes magnesium chloride (derived from Great Salt 
Lake brine waters) in melt-reactors (adding petroleum-coke and hydrochloric-acid) to produce primary 
magnesium-metal (~60,000 metric-tons/year), and chlorine (approximately 30 million-gallons pure 
liquid). By-product wastes released include: (1) highly acidic liquid- and slurry-streams containing large 
concentrations of hexachlorobenzene, polychlorinated biphenyl (PCBs), dioxins/furans, and (2) liquid and 
gaseous releases of chlorine (Cl2) and hydrogen-chloride (HCl), as well as particulates/aerosols 
containing chlorinated-organic compounds. Despite inclusion of the entire Site on the NPL and 
requirement that the Site undergo a remedial investigation and feasibility study (RI/FS) and potential 
remedial action pursuant to CERCLA, the plant proper remains in continuous operation and subject to 
various hazardous pollutant control and risk-management requirements under the Clean Air Act and the 
Resource Conservation and Recovery Act. 

Administrative Settlement Order on Consent for Remedial Investigation/Feasibility Study. In August 
2011, EPA and US Magnesium entered into an Administrative Order on Consent (AOC) for RI/FS, under 
which US Magnesium (supported by Environmental Resources Management [ERM]) is to carry out the 
work required for remedial investigations, data-management, risk assessment (RA), and feasibility study 
(FS) for consideration of remedial action. The AOC and Appendix A: Statement-of-Work for RI/FS calls 
for scoping meetings during which US Magnesium/ERM engages in planning and technical discussions 
with the EPA for EPA’s consideration in developing particular phases and stages of Sampling and 
Analysis Plans (SAPs). The meetings for this Phase 1A Work Plan occurred between November 2011 and 
final preparation of this Final Phase 1A RI SAP and are summarized in the document. Upon EPA 
issuance of this Final Phase 1A RI SAP, US Magnesium/ERM is required to implement the work as 
specified in the Phase 1A RI SAP. 

State and Federal Consultation. The EPA has a State Superfund Memorandum of Agreement with the 
Utah Department of Environmental Quality (UDEQ) Division of Environmental Response and 
Remediation (DERR) (per National Oil and Hazardous Substances Pollution Contingency Plan [NCP] 
Part 300.505). The State and the EPA agreed that EPA Region 8 would be the lead-agency for site 
management and remedial response actions at the Site and the EPA maintains a close working partnership 
with UDEQ-DERR throughout the RIFS planning process. The EPA has also engaged in consultations 
with federal and state trustees for natural resources in accordance with NCP Parts 300.600 and .615. 

Phase 1A RI SAP. This Final Phase 1A RI SAP (with Quality Assurance Project Plan [QAPP]) has been 
prepared by the EPA to lay out the technical specifications for implementing Phase 1A of the RI for the 
Site. In an effort to move forward with sampling and data collection activities in 2013 for preliminary 
remedial invesgiation (PRI) areas 2 and 8 through 17 at this Site and to reduce the need for multiple 
sampling plan documents, the EPA has issued this Phase 1A RI SAP as Revision 0, with certain 
components for the air sampling plans of PRI Area 18 awaiting completion of the Air demonstration of 
methods applicability (DMA) investigations that will be underway through 2013. The EPA will issue an 
approved revision to this Phase 1A RI SAP after completion of the Air DMA which will provide the basis 
for finalizing standard operating procedures and worksheets pertinent to the PRI Area 18 investigations.  

The EPA, as noted in the September 2013 cover letter (and the accompanying Attachment 5) for the 
issuance of this Final Phase 1A RI SAP (Revision 0), has accommodated a request by US Magnesium and 
ERM to postpone implementation of Phase 1A sampling for the most contaminated areas of the Site until 
2014, in order to consider alternative approaches to accomplishing RI objectives for these areas. The 
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project schedule incorporated into the Final Phase 1A RI SAP (Worksheet #16) provides a January-April 
2014 timeline to complete potential modifications to this Phase 1A RI SAP (subject to approval by the 
EPA) for PRI Areas 1 and 3 through 7. If such modification of this Phase 1A RI SAP (Revision 0) occurs, 
the EPA will issue an approved revision to this Phase 1A RI SAP. 

The format of this document is generally consistent with specifications of the following: (1) 
Intergovernmental Data Quality Task Force; (2) Uniform Federal Policy (UFP) for QAPPs; (3) 
Evaluating, Assessing, and Documenting Environmental Data Collection and Use Programs, Part 1: UFP-
QAPP Manual (EPA 2005b). The manual is available at the following website: 
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf. 

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
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Table 28-1: Laboratory QC Samples for Solid, Aqueous and Air Media  

WORKSHEET 29: PROJECT DOCUMENTS AND RECORDS 

Table 29-1: Storage of Project-Related Documents  

Table 29-2: Requirements for Laboratory Data Packages  

WORKSHEET 30: ANALYTICAL SERVICES 

Table 30-1: Analytical Services 

WORKSHEET 31: PLANNED PROJECT ASSESSMENTS 

Table 31-1: Roles and Responsibilities for Project Assessments 

WORKSHEET 32: ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES 

Table 32-1: Implementation Assessment and Follow-up Requirements 

WORKSHEET 33: QA MANAGEMENT REPORTS 

Table 33-1: Reporting Requirements 

WORKSHEET 34: VERIFICATION (STEP I) PROCESS 

Table 34-1: Verification Process 

WORKSHEET 35: VALIDATION (STEPS IIA AND IIB) PROCESS 

Table 35-1: Validation Process for Implementation of the Phase 1A RI SAP 

WORKSHEET 36: ANALYTICAL DATA VALIDATION (STEPS IIA AND IIB) SUMMARY 

Table 36-1: Data Validation Criteria 
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LIST OF ATTACHMENTS 

Attachments are labeled according to the Worksheet in which their content is most extensively discussed. 
Some placeholders are listed below for documents that will be generated and amended to this Phase 1A 
RI SAP as the project progresses. 
Attachment 9A: Project Planning Session Sheets 
Attachment 10A: US Magnesium (10) Sequential Aerial Photographs 
Attachment 10B: US Magnesium Site Photographs 
Attachment 10C: AERMOD Modeling Approach Used by ERM 
Attachment 10D:  DEGADIS Modeling by EPA 
Attachment 11A:  Human Health Exposure Survey Work Plan (To be completed by EPA and 

incorporated into the Phase 1A RI SAP through future revisions.) 
Attachment 11B:  Final Habitat and Wildlife Survey and Mapping Work Plan  
Attachment 11C:  Final Demonstration of Method Applicability Work Plan for Soil, Sediment, Waste, 

and Water 
Attachment 11D:  Final Air Demonstration of Methods Applicability Work Plan 
Attachment 11E: ERM Soil, Sediment, Solid Waste, and Water DMA Results Technical Memoranda 

(field and analytical) 
Attachment 11F:  EPA Oversight Soil, Sediment, Solid Waste, and Water DMA Results Reports (field 

and analytical) 
Attachment 11G:  ERM Air DMA Results Reports (field and data) (To be completed by ERM and 

incorporated into the Phase 1A RI SAP through futre revisions.) 
Attachment 11H:  EPA Oversight Air DMA Results Report (To be completed by EPA/PWT3 and 

incorporated into the Phase 1A RI SAP through future revisions.) 
Attachment 11I:  Geophysical Survey Test Plan (To be completed by ERM and incorporated into the 

Phase 1A RI SAP through future revisions.) 
Attachment 11J: EPA AERMOD Modeling 
Attachment 14A: Site Data Management Plan  
Attachment 14B: ERM Global Surface Clearance Process Document 
Attachment 14C: Field and SAP Modification Forms 
Attachment 15A: Reference Limits and Evaluation Table (Excel Workbook) 
Attachment 17A:  Site-Specific Field Standard Operating Procedures 
Attachment 17B: Completed, Approved Modification Forms and SAP Amendments (As amendments 

are generated, they will be compiled in this attachment.) 
Attachment 19A:  Laboratory Standard Operating Procedures 
Attachment 19B:  Laboratory Qualifications and Certifications 

Attachment 37A: U.S. EPA Region 8 GIS Deliverable Guidance, January 2010 
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ACRONYMS AND ABBREVIATIONS 

°C Degrees Celsius 
°F Degrees Fahrenheit 
% R Percent recovery 
µg/m3 Micrograms per cubic meter  
µg/L Micrograms per liter 
µm  Micrometer  
µS/cm  MicroSiemens per centimeter   
 
AA Atomic absorption 
ALP Anemometer Loan Program 
Alk Alkalinity 
AMSL Above mean sea level 
amu Atomic mass unit 
AOC Administrative Order on Consent 
APCI/ESI Atmospheric pressure chemical ionization/electrospray ionization 
AQD Air Quality Division 
ARAR Applicable or Relevant and Appropriate Requirement 
ATV All-terrain vehicle 
 
BDPE 1,2-epoxy-3,4-dihydroxycyclohexano[a]pyrene  
BERA  Baseline ecological RA  
BFB Bromofluorobenzene 
bgs Below ground surface 
BLM Bureau of Land Management 
BTEX Benzene, toluene, ethylene, and xylenes 
 
CA Corrective action 
CAR Certified analytical report 
CBS  Chlorine bypass scrubber  
CCB Continuing calibration blank 
CCC Calibration check compound 
CCME  Canadian Council of Ministers of the Environment  
CCV Continuing calibration verification 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
Cl2 Chlorine gas 
CLP Contract Laboratory Program 
cm Centimeter 
Cmax  Maximum detected concentration in a data set  
CO2 Carbon dioxide  
COD Chemical oxygen demand 
COPC Contaminant of potential concern 
CPSM Column Performance Check Solution 
CRB Chlorine Reduction Burner 
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CRQL Contract required quantitation limit 
CSM Conceptual site model 
CVAA Cold vapor atomic absorption 
CW Site-specific monitoring well 
 
DCA Dichloroethane 
DCE Dichloroethene 
DeCB Decachlorobiphenyl 
DEM  Digital elevation model  
DERR  Division of Environmental Response and Remediation  
DL Detection limit 
DMA Demonstration of methods applicability 
DMP Data management plan 
DO Dissolved oxygen 
DQA Data quality assessment 
DQI Data quality indicator 
DQO Data quality objective 
DWS Drinking Water Standard 
 
Eco-SSL Ecological soil screening levels 
EDD Electronic data deliverable 
Eh Reduction potential 
EOG Emergency Off-Gas 
EPA U.S. Environmental Protection Agency 
ERA Ecological Risk Assessment 
ERM Environmental Resource Management 
ESL Ecological screening level 
EVS/MVS Earth Vision Software/Mining Vision Software™ 
 
FCV Final Chronic Value  
FS Feasibility study 
ft/day Feet per day 
ft/ft Feet per foot 
ft3/min  Cubic feet per minute  
FIELDS Field Environmental Decision Support 
  
GC Gas chromatography 
GC/EC Gas chromatography/electron capture 
GC/ECD Gas chromatography/electron capture device 
GC/MS Gas chromatography/mass spectrometry 
GC/MS/MS Gas chromatography/tandem mass spectrometry 
GFAA  Graphite furnace atomic absorption  
GIS Geographic information system 
g/mL  Grams per milliliter  
gpd  Gallons per day  
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GPS Global positioning system 
GSL Great Salt Lake 
GSLAC Great Salt Lake Advisory Council 
 
HAA Halogenated acid 
HASP Health and Safety Plan 
HAZWOPER  Hazardous Waste Operations and Emergency Response  
HCB  Hexachlorobenzene 
HCl Hydrochloric acid or hydrogen chloride (gas) 
HDPE  High-density polyethylene  
HI Hazard index 
HpCDD  Heptachlorodibenzo-p-dioxin  
HQ Hazard quotient 
HRGC/HRMS High resolution gas chromatograph/high resolution mass spectrometer 
H2SO4 Sulfuric acid 
HT Holding time 
 
lbs/hr  Pounds per hour 
IC Ion chromatography 
ICAL Initial calibration 
ICB Initial calibration blank 
ICP Inductively coupled plasma 
ICS Interference check standard 
ICSA Interference check standard A 
ICV Initial calibration verification 
ID Identification 
IDL Instrument detection limit 
IDW Investigation-derived waste 
IMS Information management system 
in. Inch 
ISTD Internal standard 
 
kg Kilogram 
 
L Liter 
LC Liquid chromatography 
LD Laboratory duplicate 
L/min Liters per minute 
LC/MS/MS Liquid chromatography/tandem mass spectrometry 
LCS Laboratory control sample 
LCSD Laboratory control sample duplicate 
LED Light emitting diode 
LIMS Laboratory Information Management System  
LLC Limited Liability Corporation 
LLCS Low-level laboratory control sample 
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LMB Laboratory method blank 
LOC Limit of chlorination  
LOD Limit of detection 
LODv  Limit of detection verification   
LOQ Limit of quantitation 
LPC Laboratory performance check 
 
MB Method blank 
MCL Maximum Contaminant Level 
MDL Method detection limit 
m3/min  Cubic meters per minute   
mg Milligram 
mg/kg Milligrams per kilogram 
mg/L Milligrams per liter 
mL Milliliter 
mL/min Milliliters per minute 
mm Millimeter 
mph Miles per hour 
MQO Measurement quality objective 
MRL Method reporting limit 
MS Mass spectrometry 
MSD Matrix spike duplicate 
MTCA Model Toxics Control Act 
MWH Montgomery Watson Harza 
MW Monitoring well 
MXS Matrix spike 
m/z Mass to charge ratio 
 
NA Not applicable 
NaAsO2 Sodium arsenite  
NCP National Oil and Hazardous Substances Pollution Contingency Plan 
ND Not detected 
NDMA N-nitrosodimethylamine 
NDIR Nondispersive infrared 
NEIC National Environmental Information Center 
NELAP National Environmental Laboratory Accreditation Conference 
ng Nanogram 
ng/dscm Nanograms per dry standard cubic meter  
NH4Cl Ammonium chloride 
NIH National Institutes of Health 
NOAA National Oceanic and Atmospheric Administration 
NOx Nitrogen oxides 
NPL National Priority List 
NRCS  Natural Resource Conservation Service  
NRWQC  National Recommended Water Quality Criteria  
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NYSDEC  New York State Department of Environmental Control  
 
OCDD Octachlorinated dibenzo-p-dioxin 
OCDF Octachlorinated dibenzofuran 
ORNL Oak Ridge National Laboratory 
ORP Oxidation-reduction potential 
OSC On-site Coordinator 
OSHA  Occupational Safety and Health Administration  
OSWER Office of Solid Waste and Environmental Response 
OW Office of Water 
 
PA Preliminary assessment 
PAH Polynuclear aromatic hydrocarbon 
PARCC Precision, accuracy, representativeness, completeness, and comparability 
PBMS Performance-based measurement system 
PCB Polychlorinated biphenyl 
PCDDs/PCDFs Polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans 
PCE Tetrachloroethene or perchloroethylene  
PCDD Polychlorinated dibenzo-p-dioxin 
PCDF Polychlorinated dibenzofuran 
PDA Personal data assistant 
PDB Passive diffusion bag 
PeCB  2,3’,4,4’,5-penta-chlorinated biphenyl   
PFK Perfluorokerosene 
PFTBA  Perfluorotributylamine  
pg/L Picograms per liter 
pg/m3 Picograms per cubic meter  
PID Photoionization detector 
PM10 Particulate matter less than 10 microns in average diameter 
PM2.5 Particulate matter less than 2.5 microns in average diameter 
ppb Parts per billion 
ppm Parts per million 
ppt Parts per trillion 
ppq Parts per quadrillion 
PQL Practical quantitation limit 
PQO Project quality objective 
PRI Preliminary remedial investigation 
PRG Preliminary remediation goal 
PRRL Project-required reporting limit 
psi Pounds per square inch 
PTFE Polytetrafluoroethylene  
PUF Polyethane foam 
PVC Polyvinyl chloride 
PWT3 Pacific Western Technologies/Tetra Tech, Inc. 
PZ Piezometer 
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QA Quality assurance 
QAM Quality Assurance Manager 
QAO Quality Assurance Officer 
QAPP Quality Assurance Project Plan 
QC Quality control 
QL Quantitation limit 
QSM Quality Systems Management 
 
RAGS Risk Assessment Guidance for Superfund 
RBC Risk-based concentration 
RCRA Resource Conservation and Recovery Act 
RA Risk assessment 
RF Response factor 
RI Remedial Investigation 
RL Reporting limit 
RME Reasonable maximum exposure 
ROD Record of Decision 
RPD Relative percent difference 
RPM Remedial Project Manager 
RRF Relative Response Factor 
RSD Relative standard deviation 
 
SAP Sampling and Analysis Plan 
SC Specific conductance 
SD Sample duplicate 
SDG Sample delivery group 
SEDD Superfund staged electronic data deliverable 
SI Site Investigation 
Site US Magnesium Site 
SIM Selective ion monitoring 
SLERA Screening level ecological risk assessment 
S/N  Signal to noise ratio  
SOP Standard operating procedure 
SOW Statement of work 
SOx Sulfur oxides 
SQGTG  Soil Quality Guidelines Task Group  
SQuiRTs Screening Quick Reference Tables  
SRC Syracuse Research 
SSC Site Safety Coordinator 
STD Standard 
Stratus Stratus Consulting, Inc. 
Study Area A 5-mile radius around the plant stack 
SVOC Semivolatile organic compound 
SWB Source water blank 
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TAT Turnaround time 
TBC To be completed 
TBD To be determined 
TCA Trichloroethane 
TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin  
TCE Trichloroethene 
TDL Target detection limit 
TDS Total dissolved solids 
TEF  Toxicity Equivalence Factor  
TEQ Toxic equivalent 
TIC Tentatively identified compound 
TO Toxic organic 
TOC Total organic carbon 
TQL Target quantitation limit 
Tripp T.G. Tripp 
TSP Total suspended particles 
TSS Total suspended solids 
TSV Toxicity screening value 
 
UDEQ Utah Department of Environmental Quality 
UFP Uniform Federal Policy 
UGMS  Utah Geological and Mineral Survey  
UOS  URS Operating Systems, Inc.  
UPDES  Utah Pollutant Discharge Elimination System  
U.S.C. United States Code 
USCS  Unified Soil Classification System  
USDA  U.S. Department of Agriculture  
USFWS  U.S. Fish and Wildlife Service.  
USGS U.S. Geological Survey 
US Mag US Magnesium 
 
VOA Volatile organic analysis 
VOC Volatile organic compound 
VSP Visual sampling plan 
 
WC Wet chemistry 
WDOE  Washington Department of Ecology  
WHO  World Health Organization  
WMA Work management area 
WS Worksheet 
 
XRF X-ray fluorescence 
 

http://encyclopedia2.thefreedictionary.com/2%2c3%2c7%2c8-Tetrachlorodibenzo-p-Dioxin
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2.0 SAP IDENTIFYING INFORMATION (SAP WORKSHEET #2)  

Site Name/Number: US Magnesium NPL Site, Tooele County, Utah 
     EPA Site Identification No. UTN000802704 

2.1 INTRODUCTION 

This Phase 1A Remedial Investigation Sampling and Analysis Plan (Phase 1A RI SAP) was prepared in 
accordance with the requirements of (1) the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), 42 United States Code (U.S.C.) S9601 et mg; and (2) the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) 
300.415(b)(4)(ii); (3) Uniform Federal Policy (UFP) for Quality Assurance Project Plans (QAPP) (EPA 
2005b); and (4) the EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5, (EPA 2001a).  

2.2 APPROVAL ENTITY, STAKEHOLDERS, AND DATA USERS 

The U.S. Environmental Protection Agency (EPA) Region 8 is the lead agency for the project and has 
prepared this Phase 1A RI SAP in consultation with the Utah Department of Environmental Quality 
(UDEQ). US Magnesium and EPA entered into an Administrative Settlement Agreement and 
Administrative Order on Consent (AOC) for a Remedial Investigation (RI)/Feasibility Study (FS) on 
August 4, 2011. The AOC and accompanying Statement of Work (SOW) defines the roles, 
responsibilities, schedule, and administration of the RI/FS to occur at the US Magnesium Site (Site). The 
Responsible Party is US Magnesium. US Magnesium’s contractor, Environmental Resource Management 
(ERM) is responsible for implementing the Phase 1A RI SAP. EPA will oversee all activities associated 
with the RI, risk assessment (RA), and FS. 

2.3 DEMONSTRATION(S) OF METHODS APPLICABILITY   

RI scoping discussions led to recognition that conditions and media-chemistry at the Site pose unique 
challenges to (1) collection of specific media samples and (2) chemical analyses of complex contaminant 
matrices for contaminants at both high-concentrations and at very low (risk-based and detection-limit) 
concentrations. Accordingly, a field/laboratory exercise conducted as a pre-Phase1A activity (Attachment 
11C) addressed soil, sediment, water and solid-waste. Results of these exercises have informed and 
refined the development of this Phase 1A RI SAP. Demonstrations of Methods Applicbility (DMA) 
investigations are also proceeding as a prelude to Phase 1A Air-contaminants of potential concern 
(COPC) investigations (Attachment 11D). EPA recognizes that DMA work may be required for 
subsequent phases of RIs. 

2.4 OVERALL OBJECTIVES AND STRUCTURE OF THE REMEDIAL 
INVESTIGATION 

The RI/RA/FS Study Area is defined as the 5-mile radius around the plant stack. EPA anticipates the need 
to implement the RI, RA, and FS of the Study Area in phases at respectively appropriate paces. EPA’s 
RA work is ongoing, and will proceed concurrent with each phase of the RI/FS. Broadly stated, the 
objectives for phases of the RI/FS phases are anticipated to include, but not be limited to the following: 

Phase 1A: COPC and Receptor-Exposure Investigation  
• Develop preliminary Conceptual Site Model (CSM) and RI/Risk Scoping. 
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• Plan specifications for the RI work necessary to identify COPCs present in media-types and 
pathways. 

• Conduct surveys to assess ecological habitat and potential for exposures receptor types and 
potential exposures threatening human health, noted in the preliminary CSM. 

• Develop a Screening-Level Ecological Risk Assessment (SLERA) and refine the Preliminary 
CSM for potential human and ecological risk. 

 
Phase 1B: Preliminary Nature and Extent Investigation 
• For contaminants identified in Phase 1A as COPCs Site, develop plans (if necessary) to 

identify the potential scope and scale of COPC distribution within the Study Area. 
• Refine CSM and risk-assessment requirements (human and ecological). 
• Preliminarily identify Applicable or Relevant and Appropriate Requirements (ARAR). 

 
Phase 2: Detailed-RI, FS-Screening and RA 
• Develop specifications for detailed RI. 
• Prepare a baseline RA. 
• Identify screening alternatives. 

 
Phase 3: FSs  
• Set preliminary risk-reduction goals. 
• Develop specifications for FSs. 
• Conduct FSs of a range of remediation options. 

 
Phase 4: Remedial Response Decision 
• Prepare a Proposed Plan and Record of Decision (ROD). 

 
This Phase 1A RI SAP is project-specific and pertains only to Phase 1A activities. Briefing and planning 
sessions that have been held are identified in Worksheet (WS) #9. 

Phase 1 A activities will include acquisition of data allowing development of an expanded list of 
chemicals in order to select COPCs; these acquired data also will be necessary to prepare a plan for more 
complete investigations of the Site. Preparation of a Phase 1B RI SAP will occur after completion of 
investigation activities, completion of a SLERA by ERM/US Magnesium, and consideration by EPA of 
possible need for additional data to complete baseline human health and ecological RAs.  

Phase 1B activities will include sampling of Site media to evaluate nature and extent of contaminants, and 
to obtain a preliminary data set to support initial risk calculations. Phase 1B is anticipated to include 
additional sampling of Site media to fill data gaps and to reduce uncertainties in the Phase 1A data sets. In 
addition, Phase 1B may include biota sampling, as well as some lateral and vertical sampling of soil, 
sediment, water, waste, and air across areas subjected to the preliminary remedial investigation (PRI).  

The preliminary objective for the Phase 2 RI is to further characterize the nature and extent of 
contaminated media and obtain data sufficient for EPA to conduct baseline human health and ecological 
RAs. Phase 2 includes screening possible remedial options for the FS. 

A Phase 3 RI, if needed, will focus on filling any final data gaps and further developing the CSM 
sufficiently to support detailed evaluation of remedial alternatives in the FS, and reliable risk and 
remedial decision making. These data may include, but would not be limited to, analytical data, 
engineering data, and any treatability study data. If necessary, information necessary to address specific 
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risk-assessment needs will be acquired. During this phase, full development of the FS and evaluation of 
remediation options to achieve ARARs and eliminate or significantly reduce unacceptable risk will occur. 
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3.0 DISTRIBUTION LIST (SAP WORKSHEET #3) 

EPA is responsible for development of SAPs, approval of other project-related plans, and distribution of the plans to all parties with responsibilities 
under CERCLA at the Site. ERM/US Magnesium is responsible for ensuring that their implementing contractors (such as laboratories) receive copies 
of all project-related documents issued by EPA, as applicable. Table 3-1 lists recipients of the Phase 1A RI SAP and their associated contact 
information. 

Table 3-1: SAP Distribution List 

Name of SAP 
Recipients Title/Role Organization Telephone Number E-mail Address or Mailing Address  

EPA TEAM 

Ken Wangerud Remedial Project Manager EPA Office: (303) 312-6703 
Mobile: (720) 951-0955 Wangerud.ken@epa.gov 

Wendy O’Brien Human-health (and eco-) Risk 
Assessment EPA Office: (303) 312-6712 Obrien.wendy@epa.gov 

Dan Wall Ecological Risk Assessment EPA Office: (303) 312-6560 Wall.dan@epa.gov 
Charlie Partridge Health and Safety Toxicologist EPA Office: (303) 312-6094 Partridge.charles@epa.gov 
Andrew Schmidt Hydrogeology EPA Office: (303) 312-6283 Schmidt.andrew@epa.gov 
Robert Edgar Air Specialist EPA Office: (303) 312-6669 Edgar.robert@epa.gov 

Shun-Ping Chau On-site Coordinator (OSC), Health 
and Safety EPA Office: (303) 312-6848 Chau.shun-ping@epa.gov 

Donald Goodrich Chemist, Contract Laboratory 
Program (CLP) Coordinator EPA Office: (303) 312-6687 Goodrich.Donald@epa.gov 

Jeff Mosal Data-Manager/Coordinator EPA Office: (303) 312-6802  Mosal.jeffrey@Epa.gov 

Bill Brattin Toxicologist & Risk Assessment Syracuse Research  
(SRC) Office: (303) 357-3121 brattin@srcinc.com 

Chad Gilgen Project Manager UDEQ Office: (801) 536-4237 Cgilgen@utah.gov 
Scott Everett Risk Assessment UDEQ Office: (801) 536-4117 Severett@utah.gov 

Christine Cline US Fish and Wildlife Service 
Representative 

U.S. Fish and 
Wildlife Service  
(USFWS) 

Office: (801) 975-3330,  
x145 Chris_cline@fws.gov 

Kevin Oliver Bureau of Land Management 
Representative 

Bureau of Land 
Management (BLM) 

Office: (801) 977-4338 
Mobile: (801) 450-3134  koliver@blm.gov 
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Name of SAP 
Recipients Title/Role Organization Telephone Number E-mail Address or Mailing Address  

Catherine LeCours Contractor Project Manager 
Pacific Western 
Technologies/Tetra 
Tech, Inc (PWT3) 

Office: (406) 457-5495 
Mobile: (406) 422-6915 clecours@pwt.com 

Dorthea Hoyt Contractor Quality Assurance 
Manager PWT3 Office: (303) 274-5400, x54 

Mobile: (303) 482-6973 dhoyt@pwt.com 

Robert Howe Contractor- Geochemist PWT3 Office: (303) 441-7911 
Mobile: (303) 518-1083 Robert.howe@tetratech.com 

ERM/US Magnesium Team 

David Abranovic Project Coordinator, US 
Magnesium RI/FS ERM Office: (480) 424-1821 

Mobile: (602) 284-4917 david.abranovic@erm.com  

Sandra Mulhearn ERM QA Manager ERM Office: (916) 924-9378 
Mobile: (916) 216-4026 sandra.mulhearn@erm.com  

Jennifer Holder Lead Risk Assessor ERM Office: (805) 684-2801  
Mobile: (805) 680-8484  jennifer.holder@erm.com  

Bob Farmer Air Task Lead ERM Office: (480) 998-2401  bob.farmer@erm.com  

Kevin Lundmark RI Task Lead/Field Lead ERM Office: (801) 595-8400 
Mobile: (801) 440-8296 kevin.lundmark@erm.com  

Jill Quillin Water Lead ERM Office: (925) 946-0455 
Mobile: (925) 286-9048  jill.quillin@erm.com  

Jason Hilker Soil/Sediment Co-Lead ERM Office: (480) 998-2401   jason.hilker@erm.com  

Lonnie Mercer Soil/Sediment Co-Lead ERM Office: (801) 595-8400  
Mobile: (801) 448-3550 lonnie.mercer@erm.com  

Judy Nedoff Analytical Coordinator ERM Office: (925) 482-8210 judy.nedoff@erm.com  
Mike Appel Database Manager ERM Office: (503) 488-5282 mike.appel@erm.com  

David Gibby US Magnesium Representative US Magnesium Office: (801) 532-1522, 
x1355 dgibby@usmagnesium.com 

David Alltucker Laboratory Project Manager TestAmerica Office: (916) 374-4383 David.Alltucker@testamericainc.com 

Jeremy Maute Laboratory Project Manager Applied Speciation 
and Consulting, LLC Office: (425) 483-3300 jeremy@appliedspeciation.com  

Jim Occhialini  Laboratory Project Manager Alpha Analytical  Office: (508) 380-8618 jocchial@alphalab.com  
Samantha 
Henningsen Laboratory Project Manager ALS Environmental Office: (805) 526-7161 Samantha.Henningsen@alsglobal.com  

mailto:david.abranovic@erm.com
mailto:sandra.mulhearn@erm.com
mailto:jennifer.holder@erm.com
mailto:bob.farmer@erm.com
mailto:kevin.lundmark@erm.com
mailto:jill.quillin@erm.com
mailto:jason.hilker@erm.com
mailto:lonnie.mercer@erm.com
mailto:judy.nedoff@erm.com
mailto:mike.appel@erm.com
mailto:dgibby@usmagnesium.com
mailto:David.Alltucker@testamericainc.com
mailto:jeremy@appliedspeciation.com
mailto:jocchial@alphalab.com
mailto:Samantha.Henningsen@alsglobal.com
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4.0 PERSONNEL SIGN-OFF SHEET (SAP WORKSHEET #4) 

The personnel sign-off sheet (Table 4-1) documents that project personnel performing work have read this Phase 1A RI SAP and will carry out the 
tasks as described. The Project Manager, Site Safety Coordinator (SSC), and other supervisory personnel are responsible for communicating 
requirements of the applicable portions of the Phase 1A RI SAP to field personnel. To ensure that Site field personnel have read and understood the 
Phase 1A RI SAP, the supervisory personnel will meet with each and review the Phase 1A RI SAP before any work is conducted at the Site. The sign-
off sheet, which will be included in the central project file, will be signed by all project personnel after they read the Phase 1A RI SAP. However, if 
only a portion of the Phase 1A RI SAP was reviewed, personnel will note on the sign-off sheet which sections they reviewed.  

Table 4-1: SAP Sign-Off Sheet 

Name Organization/Title/Role Telephone Number  
(Optional) 

Signature/E-Mail 
Receipt 

SAP 
Section(s) 
Reviewed 

Date SAP Read 

Ken Wangerud1 EPA Project Manager Office: (303) 312-6703    
David Abranovic ERM Project Manager Office: (480) 998-2401    

David Alltucker TestAmerica Primary Solids/Aqueous 
Matrix Lab Office: (916) 374-4383    

Samantha Henningsen ALS Air Matrix Lab Office: (805) 526-7161    
Brian Smith ERM Health and Safety Officer     
Sandra Mulhearn ERM QA Manager Office: (916) 924-9378    
Jennifer Holder ERM Lead Risk Assessor Office: (805) 684-2801     
Mark Shibata ERM Ecological Risk Assessor     
Mark Jones ERM Human Health Risk Assessor     
Bob Farmer ERM Air Task Lead Office: (480) 998-2401    
Kevin Lundmark ERM RI Task Lead/Field Lead Office: (801) 595-8400    
Jill Quillin ERM Water Lead Office: (925) 946-0455    
Jason Hilker ERM Soil/Sediment Co-Lead Office: (480) 998-2401      
Lonnie Mercer ERM Soil/Sediment Co-Lead Office: (801) 595-8400     
Greg Shkuda ERM Project Chemist     
Judy Nedoff ERM Analytical Coordinator Office: (925) 482-8210    
Mike Appel ERM Database Manager Office: (503) 488-5282    

1. The EPA Remedial Project Manager/Coordinator, or Designee, must approve all Phase 1A RI SAP modifications as identified in WS#6.  
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5.0 PROJECT ORGANIZATIONAL CHART (SAP WORKSHEET #5) 

The Project Organizational Chart identifies the reporting relationships for the Phase 1A Remedial Investigation.  
 
 
 
 
 
 
 
 
 
 

NPL-Site Management & Approval Authority: 
United States Environmental Protection Agency Region 8 

US Mag/Client Rep:  
David Gibby 
 

Supporting Organization:  
Utah Department of  
Environmental Quality 
 
Project Manager: Chad Gilgen 
Risk Assessor: Scott Everett 
 

SAP Developer/Issuer: United States Environmental Protection Agency 
 
Remedial Project Manager/Coordinator: Ken Wangerud 
 
 

Investigative Organization (SAP Implementer): ERM 
 
Project Coordinator: David Abranovic PE 

 

ERM Health and Safety 
Officer: Brian Smith 
 

  
 
ERM QA Manager:  
Sandra Mulhearn 
 

PWT3 Project Team 
 
Name   Title   Project Role 
Aaron Baird      Env. Scientist, PWT Field Team Leader 
Randy Dorian   GIS/Data Manager  Database Manager 
    
     
 
 

Department of Interior Coordination-Team 
 
Name   Title   Project Role 
Chris Cline, Ph.D.  Biologist, Risk-Assessor USFish & Wildlife Service (NRD liaison) 
Sherry Skipper     Biologist                                  FWS-Detailee to EPA 
Kevin Oliver  BLM West District Manager Federal lands interests  
    
     
 
 

EPA Project Team 
 

Technical Science & Risk 
Assessment Team 

Wendy O’Brien (Human) 
Dan Wall (Ecological) 

Bill Brattin, SRC Toxicologist 
Andrew Schmidt (Water) 

Robert Edgar (Air) 
 

Chemist/Lab Coordinator: 
Don Goodrich, CLP 

Data Manager: 
Jeff Mosal 

Health and Safety Coordinators: 
Charlie Partridge/Shun-Ping Chau 

 

Subcontractors: Laboratories 

Organization: TestAmerica – West Sacramento, CA 
Role: Primary Solids/Aqueous Matrix Lab 
Project Contact: David Alltucker 

Organization: ALS – Simi Valley, CA 
Role: Air Matrix Lab 
Project Contact: Samantha Henningsen 

Organization: Applied Speciation, Bothell, WA 
Role: Specialty Lab – Cr(VI) Analysis 
Project Contact: Jeremy Maute 

Organization: Alpha Analytical, Mansfield, MA 
Role: Specialty Lab – LRMS PCB Analysis 
Project Contact: Jim Occhialini 

Subcontractors: Drillers 

Organization: Direct Push Services, SLC, UT 
Role: Drilling (Direct Push, Auger), Geophysical 
Surveying 
Project Contact: Sean Bromely 

Organization: Boart Longyear, SLC, UT 
Role: Drilling (Sonic) 
Project Contact: Tim Stine 

Subcontractors: Other 

Organization: Laboratory Data Consultants, 
Carlsbad, CA 
Role: Data Validation 
Project Contact: Linda Rauto 

Organization: Dominion Engineering, SLC, UT 
Role: Surveying 
Project Contact: Jim Pitkin 

Organization: MSI, Phoenix, AZ 
Role: Meteorological Tower Audits  
Project Contact: Casey Lenhart 

 

ERM Investigative Organization Project Team: 
 

Name Project Role 
Jennifer Holder PhD Lead Risk Assessor  
Mark Shibata Eco Assessor 
Mark Jones HH Risk Assessor 
Bob Farmer PhD, PE Air Task Lead 
Kevin Lundmark RI Task Lead / Field Lead 
Jill Quillin PG Water Lead 
Jason Hilker RG Soil/Sediment Co-Lead 
Lonnie Mercer PG Soil/Sediment Co-Lead 
Greg Shkuda PhD Project Chemist 
Judy Nedoff Analytical Coordinator 
Mike Appel PG Database Manager 
 
 

PWT3 Quality               
Assurance Manager:  
 Dorthea Hoyt, PE 
  
 

PWT3  Health and 
Safety: 
Andre Gonzales, FEI 
 

Contractor:  
Pacific Western Technologies, Ltd. (PWT3) 
 
PWT3 Project Manager: Catherine LeCours 
PWT3 Project Manager/Geochemist: Robert Howe 

 

Secondary Line of Communication 

Primary Line of Authority and/or Communication 
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6.0 COMMUNICATION PATHWAYS (SAP WORKSHEET #6) 

This WS identifies lines of communication that will be used during the Phase 1A investigation (Table 6-1). See WS#7 for personnel responsibilities.  

Table 6-1: Communication Pathways  

Communication Drivers Responsible 
Affiliation Name Phone Number or 

E-Mail Procedure 

EPA Team 

Project Management EPA Remedial Project 
Manager (RPM) Ken Wangerud (303) 312-6703 

The EPA RPM will manage all EPA and EPA Contractor 
personnel and communicate directly with the ERM 
Project Manager. 

Phase 1A RI SAP 
amendments EPA RPM Ken Wangerud (303) 312-6703 

Any changes to approved field procedures or the Phase 
1A RI SAP will require documentation that must be 
approved by the EPA RPM before the change is 
implemented. See Attachment 14C for modification 
forms. Place all completed approved documentation into 
Attachment 17B. 

Quality control (QC) 
management QA Manager 

Ken Wangerud 
supported by 

EPA Contractor 
(303) 312-6703 The EPA Contractor QAM will be the point of contact 

with the EPA RPM for quality-related matters. 

Technical Issues EPA Project Team and 
ERM Project Team 

Various (see 
WS#3) See WS#3 

When explicitly directed by the EPA RPM and accepted 
by the ERM Project Manager, EPA and/or EPA 
Contractor team members may communicate directly 
with their ERM technical counterparts to resolve 
technical issues. Recommendations for resolution shall be 
brought to the EPA and ERM Project Managers for 
approval. 

Preparation and Execution of 
Field-Investigation Oversight 

EPA and/or EPA 
Contractor  

Geochemist, or EPA 
Contractor Field Team 

Leader 

Robert Howe 
and/or Aaron 

Baird 

Robert Howe: 
Office: (303) 441-7911 
Mobile: (303) 518-1083 

 
Aaron Baird: 

(720) 202-2664 

EPA and/or EPA Contractor Geochemist/Field Team 
Leader may communicate directly with ERM’s Field 
Team Leader during preparation and execution of the 
investigation and EPA Contractor personnel may make 
suggestions consistent with the Phase 1A RI SAP to the 
ERM Field Team Leader, but shall not direct the work or 
instruct ERM. 
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Communication Drivers Responsible 
Affiliation Name Phone Number or 

E-Mail Procedure 

ERM Team 

Project Management ERM Project 
Coordinator 

David 
Abranovic 

Office: (480) 424-1821 
Mobile: (602) 284-4917 

The ERM Project Coordinator will serve as liaison to the 
EPA, and manage field personnel, project personnel, and 
all subcontractors. ERM Project Coordinator will report 
data and documents to the EPA RPM. As necessary, the 
ERM Project Coordinator will bring the need/request for 
Phase 1A RI SAP amendments to the attention of the 
EPA RPM.  

Quality Assurance (QA) 
Management ERM QA Manager  Sandra 

Mulhearn 
Office: (916) 924-9378 
Mobile: (916) 216-4026 

The ERM QA Manager will ensure implementation of the 
Phase 1A RI SAP by performing on-Site field QA audits, 
as appropriate. The ERM QA Manager will be the point 
of contact with the ERM Project Coordinator for quality-
related matters.  

Coordination And 
Communication Of 

Fieldwork Activities Related 
To Sampling.  

RI Field Team Leader1 Kevin Lundmark Office: (801) 595-8400 
Mobile: (801) 440-8296 

The ERM RI Field Team Leader will routinely (daily) 
communicate with the field crew during investigation, 
and will address field implementation issues in adherence 
with the Phase 1A RI SAP. 
 
The ERM RI Field Team Leader will communicate 
relevant field information to the ERM Analytical 
Coordinator, Air Task Leader, and/or Water Task Leader.  
 
The ERM RI Field Team Leader is responsible for 
ensuring subcontractor activities are conducted in 
accordance with requirements of the Phase 1A RI SAP. 
 
The ERM RI Field Team Leader, in coordination with the 
Air Task Leader, Water Task Leader, and the Quality 
Assurance Manager, will report data and field 
documentation to the ERM Project Coordinator. 

Submittal Of Samples To 
The Laboratory RI Field Team Leader1 Kevin Lundmark Office: (801) 595-8400 

Mobile: (801) 440-8296 

RI Field Team Leader will arrange for sampling 
personnel to package and ship samples in accordance 
with this Phase 1A RI SAP. 
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Communication Drivers Responsible 
Affiliation Name Phone Number or 

E-Mail Procedure 

Daily Chain-Of-Custody 
Records And Shipping 

Documentation 

RI Field Team Leader will arrange for chain-of-custody 
records and shipping documentation to be submitted via 
fax or e-mail to the analytical coordinator at the end of 
each day that samples are transmitted to the laboratory. 

Field Data 

The RI Field Team Leader will routinely communicate 
with the Analytical Coordinator and Database Manager 
regarding field activities. RI Field Team Leader will 
coordinate with the Air Task Leader and Water Task 
Leader, as appropriate, to manage field data as required 
by the Data Management Plan.  

Deviations From Phase 1A 
RI SAP Procedures 

Identified During Field 
Activities 

See WS#14 

Coordination and 
communication of fieldwork 
activities related to sampling 

Air Task Leader Bob Farmer Office: (480) 998-2401 

The Air Task Leader will routinely communicate with the 
RI Field Team Leader regarding field activities, and 
identify the need for modifications to the Phase 1A RI 
SAP procedures for air sampling, as appropriate.  
The Air Task Leader will elevate to the ERM Project 
Coordinator any field implementation or analytical issues 
associated with air sampling that may require 
amendments to the Phase 1A RI SAP [Note: this 
responsibility may be delegated to the RI Field Team 
Leader.] 

Coordination and 
communication of fieldwork 
activities related to sampling 

Water Task Leader Jill Quillin Office: (925) 946-0455 
Mobile: (925) 286-9048 

The Water Task Leader will routinely communicate with 
the RI Field Team Leader regarding field activities, and 
identify the need for modifications to the Phase 1A RI 
SAP procedures for water sampling, as appropriate.  
The Water Task Leader will elevate to the ERM Project 
Coordinator any field implementation or analytical issues 
associated with water sampling that may require 
amendments to the Phase 1A RI SAP [Note: this 
responsibility may be delegated to the RI Field Team 
Leader.] 
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Communication Drivers Responsible 
Affiliation Name Phone Number or 

E-Mail Procedure 

Reporting laboratory data,  
quality issues, and issue 

resolution 

Laboratory  
Project Manager 

David Alltucker 
(TA) 

Samantha 
Henningsen 

(ALS) 
Jeremy Maute 

(Applied 
Speciation) 

Jim Occhialini 
(Alpha 

Analytical) 

David Alltucker: 
Office: (916) 374-4383 

 
Samantha Henningsen: 
Office: (805) 526-7161 

 
Jeremy Maute 

Office: (425) 483-3300 
 

Jim Occhialini 
Office: (508) 380-8618 

Report documents and data to the RI Field Team Leader 
in an electronic format as required by the Data 
Management Plan and report QA and QC issues. 

Coordination of laboratory 
supplies for field activities 

Analytical Coordinator Judy Nedoff Office: (925) 482-8210 

The Analytical Coordinator/RI Field Team Leader will 
contact the laboratory to provide all necessary sample 
containers and appropriate shipping materials (such as 
coolers and bubble wrap) to be delivered on Site before 
field sampling begins and throughout the project. 

Liaison between ERM and 
analytical laboratories 

The ERM Analytical Coordinator will routinely 
communicate with the laboratory point of contact, and 
will address any analytical issues to the extent possible 
while adhering to the Phase 1A RI SAP.  

Field QC and analytical 
corrective actions 

The ERM Analytical Coordinator will immediately notify 
the QA Manager, RI Field Team Leader, and Project 
Coordinator in writing of any field QC or analytical 
procedures - beyond any deviations identified by the RI 
Field Team Leader - that were not performed in 
accordance with this Phase 1A RI SAP. The Analytical 
Coordinator, in coordination with the QA Manager and 
Project Coordinator, will complete documentation of the 
non-conformance and corrective actions to be taken. The 
Analytical Coordinator will verify that the corrective 
actions have been implemented.  

1.  The ERM Field Team Leader will coordinate with EPA and EPA’s Contractor Field Team Leader regarding oversight activities. 
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7.0 PERSONNEL RESPONSIBILITIES AND QUALIFICATIONS (SAP WORKSHEET #7) 

Personnel responsibilities and qualifications are defined in Table 7-1. This table provides a list of personnel (and accompanying qualifications) with 
appropriate experience to perform the necessary activities outlined in this Phase 1A RI SAP. 

Table 7-1: Responsibilities and Qualifications   

Name Title/Role Organization 
Affiliation Phone No. or email Responsibilities 

EPA Team 

Ken 
Wangerud EPA RPM EPA (303) 312-6703 

Responsible for providing management and technical direction to ERM’s 
Project Management and to the EPA Team during data collection efforts. 
Actively participates in project data quality objectives (DQO) process. 
Review and sign-off on SAPs and SAP Amendments.  

Ken 
Wangerud 

Program QA 
Manager 

(with EPA-team 
consultation & 

advisement) 

EPA (303) 312-6703 

Responsible for overall QA and QC of EPA’s work; develops and maintains a 
comprehensive QA program and is responsible for audits, reviews of work 
performed, and recommendations to project personnel regarding quality while 
independent of data generation. Provides QA and QC of technical work 
carried out at the Site; works closely with and reviews work carried out by 
the project team; and reviews deliverables to verify conformance with QA 
and QC procedures. QAM has authority to suspend affected project or Site 
activities if approved quality requirements are not adequately met. 

Various (see 
WS#3) EPA Project Team EPA See WS#3 

Responsible for technical content of SAPs and SAP Amendments. 
Responsible for resolving technical issues that arise during implementation, 
and for recommending actions to the EPA Project Manager for approval.  

Catherine 
LeCours 

EPA Contractor 
Project Manager PWT3 (406) 457-5495 

Responsible for managing contractor personnel, staying briefed on field 
activities, briefing the EPA RPM on field activities, ensuring contractor 
technical personnel are available to assist in resolution of technical issues, 
and participating in resolution of those technical issues. 

Robert Howe 
and/or Aaron 

Baird 

EPA and/or EPA 
Contractor  

Geochemist, or Field 
Team Leader 

PWT3 

Robert Howe:  
Office: (303) 441-7911  
Mobile: (303) 518-1083 
 
Aaron Baird:  
(720) 202-2664 

EPA and/or EPA Contractor Geochemist/Field Team Leader will collaborate 
with ERM’s Field Team Leader during preparation and execution of the 
investigation. EPA Contractor personnel may make suggestions consistent 
with the Phase 1A RI SAP to the ERM Field Team Leader, but shall not 
direct the work or instruct ERM. EPA Contractor field personnel will provide 
daily briefings to the EPA Contractor Project Manager.  
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Name Title/Role Organization 
Affiliation Phone No. or email Responsibilities 

ERM Team 

David 
Abranovic 

ERM Project 
Coordinator ERM 

 
Office: (480) 998-2401  
Mobile: (602) 284-4917 

The ERM Project Coordinator will serve as liaison to the EPA. Responsible 
for ensuring compliance with Phase 1A RI SAP requirements. As necessary, 
the ERM Project Coordinator will bring the need for Phase 1A RI SAP 
amendments to the attention of the EPA RPM. 
 
The ERM Project Coordinator will manage project personnel, field personnel, 
and all subcontractors. Oversees administrative and technical performance, 
and maintains compliance with schedules and budgets. The ERM Project 
Coordinator will report data and documents to the EPA RPM. 

Sandra 
Mulhearn QA Manager ERM 

 
Office: (916) 924-9378  
Mobile: (916) 216-4026 

The ERM QA Manager will ensure implementation of the Phase 1A RI SAP, 
including performance on-Site field QC audits, as appropriate. QA Manager 
will be the point of contact with the ERM Project Coordinator for quality-
related matters.  

Multiple (task-
specific) Field Safety Officer ERM  

Responsible for implementing the health and safety plan; authority to correct 
and change Site control measures and the required level of health and safety 
protection; and primary on-Site enforcement authority for the policies and 
provisions of the health and safety program and health and safety plan. 
Conducts safety briefings for Site and subcontractor personnel and Site 
visitors, and can suspend operations that threaten health and safety of workers 
and visitors. 
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Name Title/Role Organization 
Affiliation Phone No. or email Responsibilities 

Kevin 
Lundmark 

RI Field Team 
Leader1 ERM 

 
Office: (801) 595-8400  
Mobile: (801) 440-8296 

Directs the day-to-day field activities and oversees all subcontractors; verifies 
that field measurement and sampling procedures are conducted in accordance 
with the Phase 1A RI SAP; and is responsible for ensuring subcontractor 
activities are conducted in accordance with requirements of the Phase 1A RI 
SAP. 
 
Responsible for preparing field change requests (Field Modification Approval 
Form – Attachment 14C). These requests will be submitted to the QA 
Manager and ERM Project Coordinator, who will submit it to the EPA RPM 
for approval before the change is initiated. 
 
Responsible for communicating relevant field information to the ERM 
Project Coordinator, Air Task Leader, Water Task Leader, and ERM 
Analytical Coordinator. Reports directly to the ERM Project Coordinator on 
implementation issues, planning, cost and schedule control, and data 
management information needs. 
 
Responsible for generating and reporting data and documents as required by 
the Data Management Plan along with quality control reports to the ERM QA 
Manager. Responsible for ensuring sampling personnel package and ship 
samples in accordance with this Phase 1A RI SAP. 

Bob Farmer Air Task Leader ERM  
Office: (480) 998-2401 

Directs field and analytical activities associated with air sampling under the 
Phase 1A RI SAP, working in coordination with the RI Field Task Leader, 
including active consultation regarding deviations from approved sampling 
procedures, including the preparation of Field Modification Approval Forms. 

Jill Quillin Water Task Leader ERM 
 

Office: (925) 946-0455  
Mobile: (925) 286-9048 

Directs field and analytical activities associated with water sampling under 
the Phase 1A RI SAP, working in coordination with the RI Field Task 
Leader, including active consultation regarding deviations from approved 
sampling procedures, including the preparation of Field Modification 
Approval Forms. 
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Name Title/Role Organization 
Affiliation Phone No. or email Responsibilities 

Judy Nedoff Analytical 
Coordinator ERM  

Office: (925) 482-8210 

Coordinates analytical tests with the information required from the field 
activity; coordinates with laboratories to conduct required analyses; 
coordinates pickup and delivery schedules with laboratories; verifies that the 
laboratories implement the requirements of the sampling and analysis plan; 
and ensures that laboratory data are validated in accordance with the Data 
Management Plan and the Phase 1A RI SAP.  
 
Responsible for immediately notifying the QA Manager, RI Field Team 
Leader, and Project Coordinator in writing of any field QC or laboratory 
analytical procedures - beyond any deviations identified by the RI Field Team 
Leader - that were not performed in accordance with this Phase 1A RI SAP. 
The Analytical Coordinator, in coordination with the QA Manager and ERM 
Project Coordinator will complete documentation of the non-conformance 
and corrective actions to be taken. The Analytical Coordinator will verify that 
the corrective actions have been implemented. 

David 
Alltucker 

Laboratory  
Project Manager 

TA  
David Alltucker: 

Office: (916) 374-4383 
 

Samantha Henningsen: 
Office: (805) 526-7161 

 
Jeremy Maute 

Office: (425) 483-3300 
 

Jim Occhialini 
Office: (508) 380-8618 

Responsible for ensuring analyses are conducted in accordance with this 
Phase 1A RI SAP. Responsible for reporting QA and QC issues to the ERM 
Analytical Coordinator in a timely manner. Responsible for reporting 
documents and data to the RI Field Team Leader in an electronic format as 
required by the Data Management Plan. 

Samantha 
Henningsen ALS 

Jeremy Maute Applied 
Speciation 

Jim Occhialini Alpha 
Analytical 

Mike Appel Database Manager ERM  
Office: (503) 488-5282 

Responsible for developing, monitoring, and maintaining project database in 
accordance with the Data Management Plan, under guidance of ERM Project 
Coordinator, and works with Analytical Coordinator during implementation 
of the Phase 1A RI SAP to resolve sample identification issues. 

1. The ERM Field Team Leader will coordinate with EPA and EPA’s contractor team leader per oversight activities. 
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8.0 SPECIAL PERSONNEL TRAINING REQUIREMENTS (SAP WORKSHEET #8) 

Special personnel training requirements are identified in Table 8-1. This table identifies minimum training 
requirements for personnel who implement Site-related work. Required training includes Occupational 
Safety and Health Administration (OSHA) training defined in Title 29 CFR Part 1910.120(e), including: 

1. 40 hours Hazardous Waste Operations and Emergency Response (HAZWOPER), formal off-site 
instruction. 

2. A minimum of 3 days of actual on-site field experience under the supervision of a trained and 
experienced field supervisor. 

3. 8 hours of annual refresher training.  

Field personnel who directly supervise employees engaged in hazardous waste operations also shall have 
the OSHA 8-Hour HAZWOPER Supervisor training. Members of every field team will maintain current 
certification in the American Red Cross “Multimedia First Aid” and “Cardiopulmonary Resuscitation 
Module,” or equivalent. 

In addition, field team members must attend the US Magnesium Contractor training prior to the start of 
field work.  

Documentation of the training identified in this WS will be maintained in a site field office as well as in 
the corporate office of ERM, the EPA Contractor. Documentation of US Magnesium Contractor training 
is also maintained at the US Magnesium facility. Field Team Leaders for each organization (e.g., PWT as 
EPA’s contractor and ERM as US Magnesium’s contractor) are responsible to ensure all personnel 
working on the project have the appropriate training with current documentation. 

Table 8-1: Training Requirements 

Project 
Function 

Specialized 
Training – 
Title or 
Description of 
Course 

Training 
Provider 

Training 
Date 

Personnel/ 
Groups 
Receiving 
Training 

Personnel 
Titles/ 
Organizational 
Affiliation 

Location of Training 
Records/Certificates 

EPA Team 

Field 
Sampling 
and field 
oversight 

OSHA 40-Hour 
HAZWOPER 
Training per 29 
CFR 
1920.120(e) 

Various - 
reference 
files 

Various – 
reference 
files 

Aaron Baird 
 
 
Robert Howe 

EPA Contractor 
Field Team Leader 
 
EPA Contractor 
Geochemist 

PWT Corporate Records 
 
 
Tetra Tech, Inc. Corporate 
Records 

3-days on-site 
field experience 

 October 
2012 

Aaron Baird 
 
 
Robert Howe 

EPA Contractor 
Field Team Leader 
 
EPA Contractor 
Geochemist 

PWT Corporate Records 
 
 
Tetra Tech, Inc. Corporate 
Records 

8-hours of 
refresher 
training 

Various - 
reference 
files 

Various – 
reference 
files 

Aaron Baird 
 
 
Robert Howe 

EPA Contractor 
Field Team Leader 
 
EPA Contractor 
Geochemist 

PWT Corporate Records 
 
 
Tetra Tech, Inc. Corporate 
Records 

8-hour OSHA 
Supervisor 
Training 

Various - 
reference 
files 

Various - 
reference 
files 

Aaron Baird 
 
 

EPA Contractor 
Field Team Leader 

PWT Corporate Records 
 

Multimedia First 
Aid” and 
“Cardiopulmona
ry Resuscitation 
Module 

Various - 
reference 
files 

Various - 
reference 
files 

Aaron Baird 
 
 
Robert Howe 

EPA Contractor 
Field Team Leader 
 
EPA Contractor 
Geochemist 

PWT Corporate Records 
 
 
Tetra Tech, Inc. Corporate 
Records 
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Project 
Function 

Specialized 
Training – 
Title or 
Description of 
Course 

Training 
Provider 

Training 
Date 

Personnel/ 
Groups 
Receiving 
Training 

Personnel 
Titles/ 
Organizational 
Affiliation 

Location of Training 
Records/Certificates 

US Magnesium 
Contractor 
training 

US 
Magnesium 

 Aaron Baird 
 
 
Robert Howe 

EPA Contractor 
Field Team Leader 
 
EPA Contractor 
Geochemist 

US Magnesium Facility 
with copies of training 
documentation in the PWT 
Corporate Records and 
Tetra Tech, Inc. Corporate 
Records 

ERM Team 

Phase 1A 
Sampling 

Medical 
Clearance for 
Respirator Use 
(Pulmonary 
Function Tests) 

WorkCare Within 
last year 
(Annual) 

All ERM staff 
performing field 
All ERM staff 
performing field 
work at US 
Magnesium 

Various ERM Files, Project H&S 
File, US Magnesium 

Employer 
Respiratory 
Protection 
Training 

ERM Within 
last year 
(Annual) 

All ERM staff 
performing field 
work at US 
Magnesium 

Various ERM Files 

Respirator Fit 
Test 

ERM Within 
last year 
(Annual) 

All ERM staff 
performing field 
work at US 
Magnesium 

Various ERM Files, Project H&S 
File, US Magnesium 

OSHA 40-Hour 
Training per 29 
CFR 
1920.120(e) 

ERM / Third 
Party 

One time All ERM staff 
performing 
sampling at US 
Magnesium 

Various ERM Files 

8-Hours of 
refresher 
training 

ERM / Third 
Party 

Within 
last year 
(Annual) 

All ERM staff 
performing 
sampling at US 
Magnesium 

Various ERM Files 

8-Hour OSHA 
Supervisor 
Training 

Third Party One time Field Lead Kevin Lundmark / 
ERM 

ERM Files 

First Aid / CPR Third Party CPR 
within last 
2 years, 
First Aid 
within last 
3 years 

At least one 
member of each 
field team 

Various ERM Files 

US Magnesium 
Contractor 
training 

US 
Magnesium 

Within 
last year 
(Annual), 
prior to 
field work 

All ERM staff 
performing field 
work at US 
Magnesium 

Various US Magnesium 
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9.0 JOINT PROJECT PLANNING SESSION(S) PARTICIPANTS SHEET (SAP WORKSHEET #9) 

Joint planning meetings, teleconferences and document exchanges that resulted from the RI scoping process are documented in this WS. The 
documents associated with scoping and planning are included in electronic form on a CD in Attachment 9A. Table 9-1 is a summary of scoping 
meeting documentation. 

Items written in “quotation marks” (such as email transmission subject lines) are copied exactly as on the original email. Typos and spelling errors are 
intentional in order to easily search email archives for exact email chain. Lines shaded in light olive green are site visits. Lines shaded in light grey are 
meetings/conference calls. Bulleted items indicate “attachments” to the email or cover letter. Each attachment may be a separate document in 
Attachment 9A, but with the same Document Index #. The Document Index # is not intended to sequentially match the chronological order of the 
events. The Document # just serves as a unique identifier to assist with finding the actual document in Attachment 9A. 

Table 9-1: Summary of Joint Project Planning Sessions 
Attachment 

9A Document 
Index # 

Date 
 

Scoping Process 
 

Topic Prepared By 

 29 Sep 2011 Site Visit  EPA and UDEQ reconnaissance of Site   
9A1 21 Nov 2011 Planning Materials Decision Logic Diagram for Historic and Phase I Data Integration EPA 
9A2 23 Nov 2011 Meeting Agenda Scoping Meeting Agenda – Session 1, US Magnesium Superfund Site: RI Phase-1 Project 

(scheduled 28-30 Nov 2011) 
ERM 

 28-30  
Nov 2011 

Meeting Scoping Meeting – Session 1, RI Phase-1 Project (Salt Lake City)  

9A3 15 Dec 2011 Meeting Notes Outcomes of Phase 1 SAP Scoping Meeting 
• Scoping Meeting Session 1 – Day 1 (held 28 Nov 2011) 
• Scoping Meeting Session 1 – Day 2 (held 29 Nov 2011) 
• Scoping Meeting Session 1 – Day 3 (held 30 Nov 2011) 

ERM 

9A72 10 Jan 2012 Meeting Agenda Email transmission subject “Draft USM Breakout Meeting Agendas” 
• Scoping Meeting Agenda - Air Breakout, Assessment of Air Quality PRI (scheduled 

8-9 Feb 2012)  
• Scoping Meeting Agenda - Risk Assessment Breakout (scheduled 28-29 Feb 2012) 

ERM 

 8-9 Feb 2012 Meeting Post Scoping Session #1 Air-breakout (Salt Lake City)  
9A4 13 Feb 2012 Meeting Agenda / 

Planning Materials 
Email transmission subject “US Mag: draft-agenda(s) for Scoping Meeting Session 1B – 
Risk Assessment, & EPA Position Paper re Historic Data Use in Planning Ph1 
Investigation” (scheduled 28-29 Feb 2012) 
• Scoping Meeting 1B – Risk Assessment 
• EPA Position Paper: Use of Historic Data in Planning Phase 1 Investigation at the 

U.S. Magnesium Site 

EPA 
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9A5 21 Feb 2012 Meeting Agenda / 
Planning Materials 
 
 

Email transmission subject “EPA suggested agenda for ScopMeetingSess1A Ambient-Air 
PRI” (meeting scheduled 21-22 Mar 2012) 
• EPA comments to: Scoping Meeting Session 1A Agenda – Ambient Air PRI 
• Example of model output for chlorine from main stack (LIS file) 
• Utah Division of Air Quality, Ambient Air Monitoring Near US Magnesium 

Corporation 
• Air Dispersion Modeling 
• Wind Monitoring Data Summary – US Magnesium – Site 090406 (letter dated 14 

Jun 2010) 

EPA 

 28-29  
Feb 2012 

Meeting Post Scoping Session #1 Risk-breakout (Salt Lake City)  

9A49 16 Mar 2012 Meeting Agenda / 
Planning Materials 

Email transmission subject “RE: USMag Presentation Materials Air – technical Breakout 
Scoping Meeting, Session-1A” (scheduled 22 Mar 2012) 
• EPA Comments to: Scoping Meeting Session 1A Agenda – Ambient Air PRI 
• US Mag Ambient Air Investigation Decision Flow Diagram 
• US Magnesium Primary Chlorine Flows and Emissions Sources US Magnesium 

Spray Dryer Systems and Emission Points  
• Air Dispersion Analysis Overview – AERMOD Simulation Purpose and Inputs 
• Source Emissions Test Report, Compliance Testing Spray Dryers 
• US Magnesium – Air Quality PRI Risk Assessment, Summary of Candidate 

Benchmarks – State HAP/TAP Programs 
• US Magnesium Air Quality PRI Risk Assessment, Overview of Candidate Stack 

Testing Methods 
• Method TO-14A Method Summary Tables extracted from the Compendium of 

Methods for Toxic Organic Air Pollutants  
• ATI Weather Station Wind Summary (Wind Rose) 

ERM 

 21-22  
Mar 2012 

Meeting Air Breakout Meeting 1A (Salt Lake City)  

9A6 28 Mar 2012 Meeting Notes EPA revisions/amendments to ERM draft of Outcomes of Phase 1 SAP Scoping Meeting 
• Scoping Meeting Session 1 – Day 1 (held 28 Nov 2011) 
• Scoping Meeting Session 1 – Day 2 (held 29 Nov 2011) 
• Scoping Meeting Session 1 – Day 3 (held 30 Nov 2011) 

EPA 
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9A50 30 Mar 2012 Meeting Agenda Email transmission subject “Draft Agenda for US Mag Scoping Session 2” (scheduled 
17-20 Apr 2012) 
• Scoping Meeting Agenda – Session 2, US Magnesium Superfund Site: RI Phase-1 

Project 

ERM 

9A53 4 Apr 2012 Meeting Notes Email transmission subject “Draft Air breakout Meeting 1-A Outcomes Memorandum” 
(held 22 Mar 2012) 
• Scoping Session 1, Air Breakout Meeting 1A – Summary of Meeting Outcomes 

ERM 

9A11 5, 9 and 12  
Apr 2012 

Meeting Agenda / 
Meeting 

Email transmission subject “Original and Rescheduled Risk Assessment Break out calls” 
(Conference Call) (PDF is dated 1 May 2013 as forwarded from EPA’s Lotus Domino) 
• Risk Breakout Call #1 and notice of rescheduled time (held 5 Apr 2012) 
• Risk Breakout Call #2 and notice of rescheduled time (held 9 Apr 2012) 
• Risk Breakout Call #3 and notice of rescheduled time (held 12 Apr 2012) 
• Risk Breakout Call #4 (held 12 Apr 2012) 

ERM 

9A7 10 Apr 2012 Meeting Notes Email transmission subject “Risk Breakout Call #1 – Summary of Discussion” (held 5 
Apr 2012)   

ERM 

9A8 10 Apr 2012 Meeting Notes Email transmission subject “Risk Breakout Call #2 – Summary of Discussion” (held 9 
Apr 2012)   

ERM 

9A12 11 Apr 2012 Meeting Agenda / 
Planning Materials 

Email transmission subject “RE: USMag Presentation Materials, Scoping Meeting, 
Session-2” (scheduled 17-20 Apr 2012)  
• Scoping Meeting Agenda – Session 2, US Magnesium Superfund Site: RI Phase-1 

SAP Development 
• Scoping Meeting 2 for Phase 1 RI US Magnesium (PowerPoint) 

ERM 

9A7 13 Apr 2012 Meeting Notes Email transmission subject “Re: Risk Breakout Call #1 – Summary of Discussion” 
Review and comments (held 5 Apr 2012)   

EPA 

9A9 13 Apr 2012 Planning Materials Email transmission subject “Additional Meeting Materials” (scheduled 17-20 Apr 2012) 
• Air Dispersion Analysis Methodology, U.S. Magnesium RIFS – Phase 1 AERMOD 

Simulations (Memorandum) (dated 11 Apr 2012)  
• US Magnesium Phase 1 RI Mobile Laboratory, PCDD/PCDFs and HCB Method 

Summary (Memorandum) (dated 11 Apr 2012) 
• USM Phase 1 RI and SLERA Project Schedule (MSProject PDF) 

ERM 

9A8 13 Apr 2012 Meeting Notes Email transmission subject “Re: Risk Breakout Call #2 – Summary of Discussion” 
Review and comments (held 9 Apr 2012)   

EPA 

9A7 16 Apr 2012 Meeting Notes Email transmission subject “Re: Risk Breakout Call #1 – Summary of Discussion” 
Review and comments (held 5 Apr 2012) 

EPA 
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9A8 16 Apr 2012 Meeting Notes Email transmission subject “Re: Risk Breakout Call #2 – Summary of Discussion” 
Review and comments (held 9 Apr 2012)   

EPA 

 17-20  
Apr 2012 

Meeting Scoping Meeting – Session 2 US Magnesium Superfund Site: RI Phase-1 SAP 
Development (Salt Lake City)  

 

9A47 1 May 2012 Planning Materials Email transmission subject “USMag: EPA ‘white-paper’ re DMA for Ph 1a COPCs” 
• Preliminary Draft: DMA Sample Collection-Processing - Dry, Semi-Dry &-Saturated 

Surface Soil/ Sediment/Solid Waste 

EPA 

9A61 7 May 2012 Planning Materials Email transmission subject “RE: US Mag PRI flat files…for RPD’s of 
replicates/duplicates” 
• Summary Statistics of Relative Percent Differences Between Prime and Replicate 

Samples in Site Wide Analytical Results (Excel spreadsheet) 

EPA 

 22 May 2012 Site Visit EPA/ERM technical team to identify potential air monitoring locations  

9A68 27 Jun 2012 Planning Materials Email transmission subject “US Mag HH Exposure Survey and Eco Habitat Survey 
DQOs” 
• DQOs for the Human Exposure Survey 
• DQOs for the Ecological Habitat Survey 

EPA 

9A13 9 Jul 2012 Planning Materials Email transmission subject “USMag: EPA comments on ERM’s Sess#2 & Draft DMA- 
and PH1A-Workplan Approach for Air-RI”  
• EPA Comments on Proposed Phase 1A Sampling Plan for Air 
• ERM’s AERMOD Modeling maps 

EPA 

9A14 15 Jul 2012 Work Plan Preliminary Draft Phase 1A Demonstration of Method Applicability Work Plan for Soil, 
Sediment, Waste, and Water 

ERM 

9A15 19 Jul 2012 Meeting Notes / 
Planning Materials 

Email transmission subject “EPA Final –edited Outcome Note for Sess#1A-Air 
(w/supporting docs), and for Sess#2” 
• Scoping Session 1, Air Breakout Meeting 1A, Summary of Meeting Outcomes, EPA 

Final Comments (held 22 Mar 2012) 
• US Mag Ambient Air Investigation Decision Flow Diagram 
• Risk Assessment Data Needs for Air, Technical Scoping Meeting (held 22 Mar 2012) 
• Scoping Session 2 – EPA modified/approved Outcome Notes per AOC/SOW Sec 

5.1.1 to ERM’s Summary of Meeting Outcomes (held 17-20 Apr 2012) 

EPA 

9A55 23 Jul 2012 Meeting Agenda EQuIS Training (scheduled 24 Jul 2012) EPA 
 24 Jul 2012 Meeting EQuIS Training  
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9A16 24 Jul 2012 Planning Materials Email transmission subject “USMag: EPA Preliminary-Draft DQO’s for Air-COPC and 
Air-Comprehensive RI investigations” 
• Phase 1A Data Quality Objectives for COPC Selection for Air 
• Phase 1 Data Quality Objectives for Comprehensive Air Risk Assessment  

EPA 

9A73 3 Aug 2012 Work Plan Email transmission subject “Preliminary Draft DMA Work Plan” with notification of 
upload to US Mag FTP site  

ERM 

9A41 3 Aug 2012 Planning Materials Email transmission subject “CLP/TA SOP Comparison Information” 
• CLP SOW QC Comparison (Excel spreadsheet) 
• Worksheet 15 with CRQLs (Excel spreadsheet) 

ERM 

9A17 15 Aug 2012 Planning Materials EPA Comments on Proposed Use of Stack Sampling to Exclude Some Analytes in Air as 
COPCs 

EPA 

9A18 16 Aug 2012 Meeting Notes 
 

Analytical Program Review Comments for DMA, Post-DMA and Phase1A-SAP 
(w/teleconf notes) (held 16 Aug 2012) 

EPA 

9A19 30 Aug 2012 Work Plan Cover letter transmission subject “US Magnesium NPL Site – Draft DMA Work Plan for 
Phase-1A RI”  
• Draft Demonstration of Method Applicability Work Plan for Soil, Sediment, Waste, 

and Water (Preparatory to Phase-1A Remedial Investigation) 

EPA 

9A20 25 Sept 2012 Work Plan Cover letter transmission subject “US Magnesium NPL Site – Final DMA Work Plan for 
Phase-1A RI”  
• Final Demonstration of Method Applicability Work Plan for Soil, Sediment, Waste, 

and Water (Preparatory to Phase-1A Remedial Investigation) 

EPA 

9A21 2 Oct 2012 Planning Materials Email transmission subject “Draft Phase 1A PRI SAP Proposal” with notification of 
upload to EPA Extranet Site  
• U.S. Magnesium – Air Quality PRI Proposal for Phase 1A Sampling and Analysis 

Plan (dated 1 Oct 2012) 

ERM 

9A22 16 Oct 2012 Planning Materials Email transmission subject “USMag: Air – completing scoping discussions for Ph1A 
Chronic-COPCs investigation” 
• EPA Comments on ERM’s Proposal Number 2 for Phase 1A Sampling and Analysis 

Plan for Air 
• EPA Comments on ERM’s Proposal Number 2 for Phase 1A Sampling and Analysis 

Plan for Air (with math symbols in text) 

EPA 
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9A51 29 Oct 2012 Meeting Agenda Email transmission subject “Draft Phase 1A Air Technical Call Agenda” (scheduled 1 
Nov 2012) 
• Scoping Technical Call Agenda – Air Breakout, U.S. Magnesium – Phase 1A 

Assessment Methodology of Air Quality PRI  

ERM 

9A75 31 Oct 2012 Planning Materials Email transmission subject “Lab-issues with DMA sample analyses” EPA 
 1 Nov 2012 Meeting Scoping Session 2, Air Breakout Call #2   

9A69 2 Nov 2012 Planning Materials Email transmission subject “USMag: Nov1 air tech-call followup” for simplification and 
expediting of draft SAP  

EPA 

9A75 2 Nov 2012 Planning Materials Email transmission subject “RE: Lab-issues with DMA sample analyses” 
• Summary of Analytical Issues – US Magnesium Samples 

ERM 

9A69 2 Nov 2012 Planning Materials Email transmission subject “RE: USMag: Nov1 air tech-call followup” for advancing the 
Air DMA and scoping process for the Phase 1A air monitoring program  

ERM 

9A23 8 Nov 2012 Work Plan Email transmission subject “Fw: Draft Air Quality DMA Work Plan” with notification of 
upload to EPA Quicker website 
• Draft Phase 1A Air Quality Demonstration of Method Applicability Work Plan 

ERM 

9A24 9 Nov 2012 Work Plan Email transmission subject “RE: Fw: Draft Air Quality DMA Work Plan” with 
notification of missing QAPP worksheets 

ERM 

9A52 12 Nov 2012 Meeting Notes Email transmission subject “draft Air Breakout Call Outcome Memo” (held 1 Nov 2012) 
• Scoping Session 2, Air Breakout Call #2 – Summary of Call Outcomes 

ERM 

9A66 19 Nov 2012 Meeting Agenda / 
Planning Materials 

Email transmissions subject “US Mag: draft Air Breakout Call #3 Agenda” (scheduled 20 
Nov 2012) 
• Scoping Technical Call Agenda – Air Breakout #3, U.S. Magnesium – Phase 1A 

Assessment Methodology of Chronic-COPCs for Air Quality PRI (scheduled 20 Nov 
2012) 

• US Magnesium Air Sampling & Analysis Plan (PowerPoint) 

ERM 

 20 Nov 2012 Meeting Air Breakout Call #3  
9A60 20 Nov 2012 Planning Materials Email transmission subject “Response to EPA DMA Screening Methods Comments” 

• Response to the 25 September 2012 EPA Responses to ERM Questions Concerning 
Development of a Focused Analytical Method for Analysis of Hexachlorobenzene 
and Indicator Chemicals in Solid Media (Memorandum dated 9 Nov 2012)  

ERM 

9A25 20 Nov 2012 Planning Materials Draft Sample Collection Technical Memorandum, Phase 1A DMA, Soil, Sediment, 
Solid-Waste and Water (Memorandum) 

ERM 
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9A67 3 and 4  
Dec 2012 

Planning Materials Email transmissions subject “US Mag AERMOD files have” and “AERMOD files on 
Quickr website” providing zip files of meteorological data, AERMET and AERMOD-
related files. Note: EPA recognizes these files were provided; zip files are not planned to 
be added in Attachment 9A. 

ERM 

9A54 21 Dec 2012 Work Plan Email transmission subject “Draft Human Exposure Survey Work Plan” 
• Draft Human Exposure Survey Work Plan 

ERM 

9A26 27 Dec 2012 Work Plan Cover letter transmission subject “Draft Air DMA Work Plan for Phase-1A Remedial 
Investigations” 
• Draft Air Demonstration of Methods Applicability Work Plan (Preparatory to Phase-

1A Remedial Investigation) 

EPA 

9A64 2 Jan 2013 Planning Materials Email transmission subject “RE: Site-Wide Ambient Air PRI – Proposal (3) for Phase 1A 
Sampling and Analysis Plan” 
• Draft Site-Wide Ambient Air PRI – Proposal for Phase 1A Sampling and Analysis 

Plan (Memorandum dated 21 Dec 2012) 

ERM 

9A27 30 Jan 2013 Work Plan Draft Phase 1A Laboratory Demonstration of Method Applicability Technical 
Memorandum for Soil, Sediment, Waste, and Water 

ERM 

9A71 30 Jan 2013 Work Plan Email transmission subject “Eco Survey Work Plan” with notification of upload to EPA 
Quickr website 
• Draft Habitat and Wildlife Survey and Mapping Work Plan 

ERM 

 31 Jan 2013 Planning Materials Submittal of Final Scribe Database Including All Historical Data and Final DMA Data, as 
well as All Relevant Meta and QA/QC Documentation. Note: While EPA is unable to 
locate the referenced submitted materials, EPA is aware from recent ERM 
communications that the referenced data are in the site database. 

ERM 

9A28 5 Feb 2013 Work Plan 
Comments 

Email transmission subject “RE: Comments on Draft Air DMA Work Plan” 
• US Magnesium Comments on the USEPA Draft Air DMA Work Plan, December 

2012 (comment letter dated 4 Feb 2013) 

ERM 

9A29 6 Feb 2013 Work Plan 
Comments 

Email transmission subject “RE: Comments on Draft Air DMA Work Plan” discussing 
exchange of information and submittals schedule 

EPA 

9A29 8 Feb 2013 Work Plan 
Comments 

Email transmission subject “RE: Comments on Draft Air DMA Work Plan”  
• Redline/strikeout version of Draft Air Demonstration of Methods Applicability Work 

Plan (Preparatory to Phase-1A Remedial Investigation) 

ERM 

9A30 12 Feb 2013 Work Plan 
Comments 

Email transmission subject “USMag: clarification of ERM comments to EPA’s Draft Air-
DMA Work Plan” 

EPA 
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9A31 15 and 19 Feb 
2013 

Meeting Agenda Email transmissions subject “Wed 20Feb agenda & 2013 plans” (scheduled 20 Feb 2013) 
• EPA-ERM Meeting: Wed 20Feb Agenda 
• US Magnesium: 2013 Tasks – Workplans (Excel spreadsheet) 

EPA 

9A32 20 Feb 2013 Meeting / Planning 
Materials 

US Magnesium NPL Site Working Meeting (work planning materials dated 19 Feb 2013) 
• US Magnesium NPL Site Work Meeting (PowerPoint) 
• Discussion Topics Regarding Analytical Methods and Database Issues – Lessons 

Learned and Observations from the DMA by the EPA Team  
• Field Duplicate Results for Water (table) Both results > 5x the QL 
• Field Duplicate Results for Soil (table) Both results > 5x the QL 
• Field Duplicate Results for Water (table) Both Results < 5x the QL 
• Field Duplicate Results for Soil (table) Both Results < 5x the QL 
• Field Duplicate Results for Water (table) One Result < the QL 
• Field Duplicate Results for Water (table) One Result < 5x the QL, and One Result > 

5x the QL 
• Field Duplicate Results for Soil (table) One Result < 5x the QL, and One Result > 5x 

the QL 
• US Magnesium DMA Solid Media Results, Comparison of ERM and PWT Results 

with Discrepancies between Detects and Non-Detects (table) 
• US Magnesium DMA Water Results, Comparison of ERM and PWT Results with 

Discrepancies between Detects and Non-Detects (table) 
• Discussion Topics for Field Sampling of Solid and Aqueous Media at the US 

Magnesium Site – Lessons Learned and Observations from the DMA by the EPA 
Sampling Team 

• US Magnesium NPL Site, Demonstration of Method Applicability (DMA) ERM 
Sample Summary Statistics, Aqueous Samples (table)  

• US Magnesium NPL Site, Demonstration of Method Applicability (DMA) ERM 
Sample Summary Statistics, Solid Samples (table)  

• Recommended Modifications to Phase 1A Sampling and Analysis Plan for Sampling 
Solid and Aqueous Media Based on EPA Team Observations During Implementation 
of the DMA 

• US EPA Recommended Modifications to Field Method Standard Operating 
Procedures for Solids and Liquids 

EPA 

9A33 26 Feb 2013 Meeting / Meeting 
Notes  

Email transmission subject “Action Items from US Mag Risk Call” (held 26 Feb 2013) ERM 
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9A10 26 Feb 2013 Work Plan 
Comments 

Email transmission subject “ERM Comments AIR DMA WP-Test Design-Sample 
Duration_2-26-13.pdf” 
• US Magnesium Comment Response to USEPA Draft Air DMA Work Plan, 

December 2012 

ERM 

9A34 4 Mar 2013 Meeting Agenda / 
Planning Materials 

Email transmission subject “Post-DMA chemistry/analytical issues technical call agenda 
and discussion material” (scheduled 6 Mar 2013) 
• Scoping Meeting Agenda – Post-DMA Chemistry/Analytical Technical Discussion 

(with Exhibits) 

ERM 

9A33 5 Mar 2013 Meeting Notes  Email transmission subject “RE: Action Items from US Mag Risk Call” Review and 
comments (held 26 Feb 2013) 

EPA 

9A34 6 Mar 2013 Planning Materials Email transmission subject “USMag: EPA add’l material for Wed6Mar post-DMA 
chemistry/analytical issues technical call agenda and discussions” (scheduled 6 Mar 
2013) 
• EPA Discussion Topics, Analytical Chemistry Considerations for Phase 1A RI at US 

Magnesium Superfund Site, Scoping Discussions Conference Call March 6, 2013 

EPA 

 6 Mar 2013 Meeting Scoping Meeting Session – Post DMA Chemistry/Analytical Technical Discussion  
9A64 8 Mar 2013 Meeting Notes Email transmission subject “Draft Scoping Meeting Outcome Summary Memorandum” 

(held multiple dates) 
• Summary of Phase 1A Scoping Discussions – US Magnesium Site, Tooele County, 

Utah (Technical Memorandum) initial summary of multiple scoping/technical 
meetings (with individual meeting outcomes attached to PDF)  

ERM 

9A35 8 Mar 2013 Meeting Notes Outcomes of Phase 1 SAP Scoping Meeting – Post-DMA Chemistry/Analytical 
Technical Discussion (held 6 Mar 2013) 

ERM 

9A36 14 Mar 2013 Planning Materials Email transmission subject “RE: Additional TO-17 and TO-9A/TO-4A questions from 
EPA” 

ALS Global 

9A36 18 Mar 2013 Planning Materials Email transmissions subject “RE: Additional TO-17 and TO-9A/TO-4A questions from 
EPA” (multiple transmissions) 

Multi 

9A48 18 Mar 2013 Planning Materials Email transmission subject “Analysis results for Cbar max relative ranking” 
• Receptor Ranking Results and Monitoring Site Selection (November and December 

figures) 
• Receptor Ranking (Excel spreadsheet) 

ERM 

 18 Mar 2013 Meeting  Air DMA Work Plan (Conference Call)  
9A37 22 Mar 2013 Planning Materials EPA Suggested Modifications for Phase 1A Sample Processing and Analytical Methods EPA 
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9A63 25 Mar 2013 Planning Materials Email transmission subject “USMag: Anticipated EPA Analytical-Methods Modifications 
for Phase 1-RI” 
• EPA Post-DMA Modifications for Phase 1A Sample Processing and Analytical 

Methods 

EPA 

9A38 29 Mar 2013 Work Plan Cover letter transmission subject “US Magnesium NPL Site – Final Air DMA Work Plan 
for Phase-1A Remedial Investigations” 
• Final Air Demonstration of Methods Applicability Work Plan (Preparatory to Phase-

1A Air Remedial Investigations) 

EPA 

9A62 2 Apr 2013 Meeting Agenda Email transmission subject “FW: Agenda for EPA analytical method call” (scheduled 4 
Apr 2013) 

ERM 

 4 Apr 2013 Meeting Scoping Meeting Session - Phase 1A Analytical Methods, Chemistry/Analytical 
Technical Discussion 

 

9A40 12 Apr 2013 Meeting Notes Summary of Phase 1A Scoping Discussions [with EPA final notes/comments italicized] 
(EPA 2nd-review of ERM Memorandum dated 8 Mar 2013) (held multiple dates) 

EPA 

9A57 18 Apr 2013 Planning Materials Email transmission subject “HH Exposure Survey Comments and Associated Materials to 
send to ERM” 
• EPA Comments on ERM Proposed Human Health Exposure Survey 
• Attachment 1 – EPA Suggested Alternative to ERM Appendix A 
• Figure 10-22 US Magnesium Site – Conceptual Site Model for Human Exposure 
• Five Mile Buffer: U.S. Magnesium Corporation (BLM Ownership figure) 
• Air Photo Maps for General RI Study Area (1, 2 and 3 mile distances radii)   

EPA 

9A70 18 Apr 2013 Meeting Notes Email transmission subject “Follow up on Action Items from 4/4/2012 (should be 2013) 
Phase 1A Lab Methods Call” (held 4 Apr 2013) 

ERM 

9A74 18 Apr 2013 Planning Materials Email transmission subject “Modified Method 680 studies” EPA 
9A74 19 Apr 2013 Planning Materials Email transmission subject “RE: Modified Method 680 studies” 

• Alpha Analytical, Inc. Certificate of Accreditation 
ERM 

9A58 24 Apr 2013 Planning Materials Email transmissions subject “Method 680/8270 Information” response to information 
request to evaluate Method 680/8270-SIMfor PCB analysis requested by EPA on 19 
April 2013 
• Alpha Analytical Method 680-8270 PCB MDLs and RLs (Excel Spreadsheet) 

ERM 

9A39 2 May 2013 Meeting Notes Email transmission subject “Outcomes Memo from the Phase 1A Analytical Methods 
Chemistry/Analytical Technical Discussions” (held 4 Apr 2013) 
• Outcomes of Phase 1A Scoping Meeting (Phase 1A Analytical Methods, 

Chemistry/Analytical Technical Discussion) 

ERM 
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9A43 13 May 2013 Meeting Notes Scoping Session 2, Air Breakout Call #2 – Summary Notes (held 1 Nov 2012) ERM 
Summary of Call Outcomes, with EPA’s review-comment insertions in italics 

EPA 

9A44 15 May 2013 Meeting Notes EPA-approved Summary of Phase 1A Scoping Discussions (ERM Summary dated 8 Mar 
2013) 

EPA 

9A45 15 May 2013 Meeting Notes EPA Responses to Outcome Notes Finalizing Discussions Regarding the Post-DMA 
Analytical Method Modifications for Soil, Sediment, Solid Waste and Surface Water for 
Ph-1A COPC Investigations (held 4 Apr 2013, ERM memorandum 2 May 2013) 

EPA 

9A42 21 May 2013 Meeting Notes Email transmission subject “US Magnesium – Outcomes Memorandum” 
• US Magnesium LLC – Scoping Outcomes Memorandum (cover letter) 
• US Magnesium Comments on the USEPA Final Phase 1A RI Scoping Outcome 

Notes – Submitted via e-mail on 16 May 2013 (letter) 

PB&L 

9A65 7 Jun 2013 
 

Meeting Notes Email transmission subject “US Magnesium/ERM Detailed Comments on the final Phase 
1A Scoping Outcome Notes” 
• US Magnesium/ERM Comments on the final Scoping Outcome Notes, e-mailed on 

16 May 2013 (letter dated 6 Jun 2013)  

ERM 

9A56 13 Jun 2013 Work Plan 
Comments / 
Meeting Agenda 

Email transmission subject “ERM’s responses to EPA Comments Draft Human Health 
Exposure Survey Work Plan & Meeting Agenda” 
• Response to USEPA Comments on ERM-Proposed Draft Human Health Exposure 

Survey Work Plan submitted via e-mail on 18 April 2013 (letter dated 7 Jun 2013) 
• US Magnesium – EPA Meeting Agenda, Human Exposure Survey (scheduled 20 Jun 

2013) 

ERM 

9A59 13 Jun 2013 Planning Materials Email transmission subject “Modified Method 680 technical memorandum” 
• PCB Method 680/8270M Information (Memorandum dated 12 Jun 2013) 
• Alpha Analytical Method 8270/680M Release (letter undated)  

ERM 

9A46 10 Jul 2013 Planning Materials Modified Method 680 Analysis and DMA for PCBs letter for DMA steps EPA 
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10.0 PRELIMINARY CONCEPTUAL SITE MODEL AND PROBLEM DEFINITION (SAP 
WORKSHEET #10) 

This WS sets forth the present Preliminary CSM and identifies the information necessary to begin 
evaluating the nature and extent of contaminants, fate and transport pathways, and estimated risk to 
human and ecological receptors at the Site. The CSM will be refined and continuously updated as 
additional information about the Site is gathered. As the CSM matures, study questions and hypotheses 
will become more specific and well defined.  

The CSM is a key component in developing the EPA’s understanding of the Site and scientific bases for 
the RI, RA, and FS. This CSM was prepared utilizing historical information to summarize the Site setting 
(including Site features, geology, hydrogeology, and climate), information obtained during the DMA, and 
current understandings of the nature and extent of contamination, human and ecological exposure 
pathways, and receptors to be evaluated at the Site. The CSM concludes by identifying data gaps and 
providing an overview of anticipated investigation approaches for the RI. The CSM and problem 
definition presented in this WS were used as bases for development of DQOs presented in WS#11. 
WS#10 includes the following subsections: 

• Introduction (Facility and Site Overview)  
• Site Setting 

o Surface Features and Hydrology 
o Geology 
o Hydrogeology 
o Water chemistry  
o Climate 

• Potential Nature and Extent of Contamination 
o Soil and Sediment 
o Surface and Groundwater 
o Fate and Transport – Soil/Sediment and Groundwater 
o Air 
o Other Contaminated Media and Biota    

• CSM for Human and Ecological Receptors  
o Human Health 
o Ecological 

• Identification of Data Gaps and Needs 
• Overview of Investigation Approach 

 
10.1  INTRODUCTION (FACILITY AND SITE OVERVIEW) 

The Site is in northern Tooele County, Utah, on the southwestern shore of the Great Salt Lake (GSL), 
approximately 15 miles north of Interstate 80 (I-80) and 33 miles north of Grantsville. Figure 10-1A 
shows the Site (encompassing approximately 4,525 acres) and surrounding areas. Figure 10-1B shows the 
Study Area boundary, which is a 5-mile radius around the plant stack. Figure 10-1C shows some of the 
major Site features and other business operations near the Magnesium Plant. Figure 10-2 is the Site layout 
and shows the plant area and PRI areas. Aerial imagery and topographic data available for the Site 
indicate that the Magnesium Plant was built within an area topographically higher than most of the 
surrounding shoreline of the GSL, as shown on Figure 10-2. Geotechnical boring information (Dames and 
Moore 1969) and geologic cross-sectional data (Montgomery Watson Harza [MWH] 2005b) show the 
presence of coarse-grained materials characteristic of alluvial deposits that are mixed with finer grained 
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GSL sediments beneath the facility. Proximity of the magnesium facility to the waters of the GSL varies 
with fluctuating lake levels in the adjacent and near-flat lake bed (Attachment 10A). The Site is within the 
GSL ecosystem, an area designated as a Site of Hemispheric Importance within the Western Hemisphere 
Shorebird Reserve Network (http://www.whsrn.org/site-profile/great-salt-lake).  

The Site includes an active magnesium processing facility (Magnesium Plant), in operation since 1972, 
and surrounding areas where hazardous substances and wastes from the Magnesium Plant have been 
released or disposed of (Figure 10-2). The Magnesium Plant is subject to regulation under Subtitle C of 
the Resource Conservation and Recovery Act (RCRA), 42 U.S.C. 6901 et.seq. In addition, the Site was 
listed on the National Priorities List (NPL) pursuant to CERCLA Section 105, 42 U.S.C. § 9605, on 
November 4, 2009.  

The Magnesium Plant is accessed by Rowley Road, north of I-80, and is served by a Union Pacific 
railroad spur. The Magnesium Plant includes staging, manufacturing, and storage operations. Most of the 
manufacturing area is fenced, and public access is restricted and controlled. Waste disposal areas 
surrounding the manufacturing area are extensive, and public access to these areas is not restricted by 
fencing. No residential communities are within 20 miles of the Site. Recreational users, seasonal workers, 
land managers, and other users may make frequent visits to the areas of the Site surrounding the 
Magnesium Plant. Figure 10-4 shows the land ownership within the Study Area. Along with the property 
surrounding the production facility owned by US Magnesium (US Mag) are other private lands, State-of-
Utah lands, and federal lands managed by the U.S. Department of Interior Bureau of Land Management 
(BLM), West Desert District. 

ATI and Hill Brothers Chemicals have industrial facilities near the Magnesium Plant. The ATI facility 
(with approximately 350 workers) produces titanium metal (by utilizing molten magnesium to extract 
elemental titanium from a titanium tetrachloride feedstock), and is situated approximately 1,800 feet 
southwest of the Magnesium Plant. Hill Brothers Chemicals (with approximately 15 workers) is 
immediately south-southeast of the Magnesium Plant. Five miles south-southwest of the Magnesium 
Plant is the Wasatch Regional Landfill, operated by Allied Waste of North America and permitted to 
receive any non-hazardous solid wastes from within the State of Utah, with 12 full-time, on-site workers 
involved with daily haulage by 70 trucks. 

The primary manufacturing process at the Magnesium Plant involves concentration and chemical 
refinement of magnesium from brine taken from the GSL. Water from the GSL is concentrated in solar 
evaporation ponds and in concentrator tanks that use heat from facility processes. The concentrated brine 
is treated to remove potassium, boron, and sulfates, and further spray-dried to produce an impure 
anhydrous, magnesium-rich powder. The powder is then melted and chlorinated to convert the 
magnesium oxide into magnesium chloride, which is then treated by an electrolysis process to separate 
molten magnesium metal from impurities. Chlorine gas (Cl2) and hydrochloric acid (HCl), also produced 
from plant processes, are then used in other processes or sold. The Magnesium Plant receives fresh water 
from three water supply wells near the mouth of Muskrat Canyon on the west side of the Stansbury 
Mountains, approximately 18 miles south of the Magnesium Plant. The magnesium production process at 
the Magnesium Plant has been summarized by Utah Geological and Mineral Survey (UGMS 1980, 2002) 
and by T.G. Tripp (Tripp) in “2009 – Production of Magnesium from Great Salt Lake, Utah USA” (Tripp 
2009).  

Air emissions released from the Magnesium Plant are controlled via an air permit, and contain Cl2, HCl, 
organic chemicals, and particulates to which contaminants may be adsorbed. Multiple liquid-waste and 
slurry streams are discharged into ditches that flow to unlined, ponded, waste lagoons. These four ditches 
are termed the Western Ditch; the Central Ditch in which streams flow north; the Chlorine Ditch east of 
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and parallel to the Central Ditch, in which streams also flow north; and the Main Ditch, which runs west 
to east and drains the other three ditches (Figure 10-2 and Attachment 10B).  

The Main Ditch terminates in the eastern portion of the Site, currently draining into the Northwest and 
Southeast Ponded Waste Lagoons. A Boron Ditch formerly ran parallel to the Chlorine Ditch, but has 
since been abandoned; solvent extraction wastes now appear to be plumbed into the Chlorine Ditch, 
except for an oily discharge seep. The Main Ditch was originally connected to the Northeast Ponded 
Waste Lagoon, but the connection was terminated after the lagoon was inundated by the GSL and 
redirection of waste disposal became necessary. Aerial photographs taken in 1998 show that another ditch 
(connected to the Main Ditch) ran along the eastern edge of the Landfill and apparently also extended to a 
ditch running immediately east of the Star Pond, discharging ultimately into the low area south of the 
Southeast Ponded Waste Lagoon (Attachment 10A). How long this ditch layout was in operation is 
unknown. Portions of this ditch have been filled and covered by landfill materials as the landfill has 
continued extension eastward. 

The identified waste areas are shown on Figure 10-2. The names applied to these waste areas are similar 
to previous names, but a few, more descriptive exceptions are noted. Types of waste conveyed to these 
waste areas are described briefly below. Potential sources of releases have not yet been identified across 
the Site. The known waste types and areas include the following:  

Western, Central, Chlorine, Boron, and Main Ditches (named the Ditches [Figure 10-2] in this Phase 1A 
RI SAP): The Main Ditch is approximately 2,800 feet long and is colored earthen red. The Central and 
Chlorine Ditches are each approximately 1,350 feet long; these empty into the Main Ditch. The Boron 
Ditch historically received wastewater discharges from the boron solvent extraction process.  

Northeast Ponded Waste Lagoon (identified in some previous reports as the Old Waste Pond or the 
Inactive Waste Pond): This lagoon is the largest impoundment, encompassing nearly 8834 acres 
(Attachment 10B). It received wastewaters from the Magnesium Plant via the Main Ditch from 1972 
through 1986. The lagoon was inundated by the GSL in 1986 when historically high lake levels were 
recorded (Figure 10-5). In April 2012, the shoreline-berm of this inactive lagoon and the adjacent 
Southeast Ponded Waste Lagoon were breached, and large amounts of wastewater from the active lagoon 
discharged into this “inactive” waste pond (US Magnesium 2012). The DMA water sample (DMA-W-
PRI07-1) collected from the Northeast Ponded Waste Lagoon had a pH of 5.37 and contained volatile 
organics and haloacetic acids (HAA) (US Magnesium/ERM DMA Lab Results Report 2013). These data 
suggest that seeps into the inactive waste lagoon could emanate from the active waste lagoons. During the 
DMA, seeps noted along the length of the shoreline berm appeared to be emanating from the adjacent, 
upgradient, active, waste lagoons. 

Southeast and Northwest Ponded Waste Lagoons (identified in previous reports as the Active Waste 
Ponds): These are the current waste lagoons that receive waste from the Main Ditch (Attachment 10B). 
These lagoons are separated from the Northeast Ponded Waste Lagoon by a flat-topped berm with dirt 
roadway. A vertically buried, high-density polyethylene (HDPE) liner runs along the berm on the eastern 
side of the lagoons.  

Gypsum Pile: The Gypsum Pile is where calcium sulfate (removed from the concentrated brine with 
calcium chloride) is transported and disposed of via a slurry line (Attachment 10B).  

Smut Pile: Smut Piles are where the “smut” (magnesium oxide and other salts) that settles to the bottoms 
of the melt and electrolytic cell is disposed of. The southern portion of the smut area is an “older” 
disposal area where waste is more weathered. 
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Barium Sulfate Area: Waste disposed of at the Barium Sulfate Area is cast-house residue from historical 
use of a barium-containing flux during casting. The Barium Sulfate area is a permitted, closed repository 
where process material containing barium was treated and disposed of during the early 1990s. Engineered 
earthen disposal cells were constructed to contain waste material containing barium. The waste was 
flooded with brine (which contains high concentrations of sulfate) to immobilize any barium present by 
conversion to insoluble barium sulfate. After treatment, the cells were capped with 3 feet of soil 
(Attachment 10B).  

Landfill: This waste disposal area receives solid and other unidentified waste from the Site, after which it 
is covered with gypsum waste. The Landfill disposal area extends from the area immediately east of the 
Chlorine Ditch, and now is encroaching on the western edge the Southwest Ponded Waste Lagoon (Figure 
10-2 and Attachment 10B).  

Sanitary Lagoon: This waste disposal area receives sanitary waste from the Magnesium Plant 
(Attachment 10B).  

Buffer Areas: These areas are categorized into three types: (1) Buffer Area North and East, and Buffer 
Area South are situated in low-lying areas near the waste disposal areas and within the historical shoreline 
area of the GSL; (2) Buffer Area West includes the alluvial upland or grassland areas west of the 
Magnesium Plant; and (3) Buffer Area Lakeside Mountain includes the foothills and higher mountainous 
areas west of the Magnesium Plant (Attachment 10B). Buffer Areas North and East, and South could be 
impacted by liquid waste and fugitive solid waste, while Buffer Areas West and Lakeside Mountain are 
believed impacted primarily by windblown stack and fugitive emissions.  

Surface and Groundwater: Surface water, runoff, and wastewater are present at the Site. Sources of 
wastewater include magnesium process-related discharges to the conveyance ditches and slurried wastes 
released to the Gypsum Pile. Surface water is seasonally present in low areas, ditches, and solar 
evaporation ponds. Shallow groundwater present across the Site is likely in communication with 
wastewater in the ditches and waste lagoons.  

Ambient Air: Stack and fugitive emissions from the Magnesium Plant and surrounding waste deposits are 
known to have impacted the air shed of the Site. Photographs showing some potential sources and 
pathways for air emissions and dispersion mechanisms are in Attachment 10B.  

10.2  SITE SETTING 

To understand the contaminant distribution at the Site and design a sampling strategy, it is necessary to 
understand the Site features including geology, hydrogeology, water chemistry, and climatic conditions. 
A preliminary CSM has been developed to begin to examine: 

• How surface features and hydrology of the Site affect the flows of waste streams and surface 
water  

• Whether porous oolitic sands and less permeable Lake Bonneville (i.e., ancestral GSL)-related 
silts may impact groundwater flow and contaminant transport at the Site 

• Potential for highly acidic wastewater from the Magnesium Plant to dissolve carbonate oolitic 
sands and create preferential pathways for contaminant releases and migration away from the 
ponded waste lagoons 
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• Water chemistry data that suggest constituents from the waste streams and lagoons may migrate 
downward to the “shallow” groundwater, but that deeper mixing between shallow and deeper 
groundwater zones may be limited as a result of upward vertical gradients 

• How wind and runoff affect redistribution of contaminants 

• How wind dispersion may be transporting stack emissions and fugitive dusts across the Site. 

10.2.1 SURFACE FEATURES AND HYDROLOGY 

Surface water hydrology at the Site is dominated by two key features: (1) the GSL and (2) man-made 
features, including ditches, evaporation ponds, and the ponded waste lagoons. Seasonal surface water 
flow may occasionally occur from the nearby Lakeside Mountains as a result of seasonal springs, seeps, 
and snowmelt. A single intermittent stream sourced from either Tempie Springs or from the Skull Valley 
flows near the Magnesium Plant, passing immediately adjacent to and around the Southeast and Northeast 
Ponded Waste Lagoons. Flow around the plant is seasonal.  

The GSL is a completely enclosed, shallow, saline playa lake, approximately 75 miles long by 35 miles 
wide at a lake surface elevation of 4,200 feet above mean sea level (AMSL). Salinity in the lake ranges 
from 120,000 to 140,000 parts per million (ppm). The GSL fluctuates in size annually, and has a 
maximum depth of about 33 feet (MWH 2004b). The lake reaches its highest level during spring, 
following the snowmelt runoff in the Wasatch Mountains. Historically (1847 to present), lake levels have 
fluctuated over a range of 20 feet, from a low of approximately 4,192 feet AMSL in 1963, to a high of 
4,211.85 feet AMSL in winter 1986-1987 (Figure 10-6).  

Elevations of the GSL typically vary within a 2-foot range over the course of a year; however, over 
decades, the elevation has varied over a much greater range in response to drought and heavy snow years 
in the surrounding mountains (Figure 10-6). These changes in elevation can move the active shoreline up 
to and at times onto the Site, which is situated on and adjacent to the historic shoreline. Advancement of 
the shoreline may also alter the depth to groundwater, groundwater gradients, and location(s) of 
groundwater discharges. Photographs in Attachment 10A present a sequential look at the migration of the 
shoreline from 1966 (before plant construction in the early 1970s) through 2009. The aerial photograph 
from 1966 is also shown on Figure 10-3. A 5-mile radius around the plant stack has been drawn on the 
Attachment 10A aerial photos showing the approximate extent of the Study Area. The GSL comingled 
with the Northeast Ponded Waste Lagoon in the latter 1980s, overtopping the levees (Attachment 10A, 
Figure 10-5). Stormwater runoff from solid waste areas is partially captured within dikes for evaporation.  

10.2.2 GEOLOGY  

The Site is within the eastern part of the Basin and Range province. The Basin and Range province is 
characterized by alternating, extensional, pull-apart basins and uplifted mountain chains trending almost 
north to south, bounded by the Sierra Nevada and Wasatch mountain ranges. The Site is approximately 60 
miles west of the Wasatch Range and lies on quaternary alluvial deposits (Figure 10-7).  

The shallow geologic units below the Site derive mostly from lake sedimentation processes, including 
those associated with historic Lake Bonneville, which, at its highest elevation, was almost 1,000 feet 
above the elevation of the Site. Figure 10-8 shows the cross-section line B–B’, which corresponds to the 
alignment of the cross-sectional view of the geology under the Site from southwest to northeast (Figure 
10-9), based on lithologic logs drafted by MWH (2004a, b). As indicated on this cross section, the 
sequential layering of sediment related to GSL water-level fluctuations over time is composed of 
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alternating fine-grained lake silts and very porous and permeable oolitic sands, sometimes mixed with 
alluvial sands and gravels. Alluvial sands and gravels are present primarily within the area of the former 
peninsula that hosts the Magnesium Plant (Figure 10-3).  

The alternating sedimentation resulted from cyclic depositions associated with fluctuations in lake levels, 
upland erosion, and windblown sediment (MWH 2004b). The uppermost layer beneath the Site is mostly 
composed of permeable oolitic sand and silty sand fill. Oolitic sand derived from micritic algal growths 
that formed around nuclei, which along the GSL shoreline are most commonly brine shrimp cysts. These 
sands formed just off the GSL or Lake Bonneville shoreline where wave action associated with the 
predominant winds created a back and forth action allowing growth of concentric rings of calcium 
carbonate-secreting, blue-green algae around the nuclei. Deeper, off-shore, lake bottom sediments 
deposited during periods of high lake level are lake-bed silts rather than oolitic sands. Interbedded with 
the oolitic sands and alluvial sediments is a competent, low-permeability (low hydraulic conductivity) 
silty clay (MWH 2004b). This layer forms the base of the ponded waste lagoons at the Site and is 
coincidental with the groundwater table in many portions of the Site.  

A fourth type of geology interbedded with the oolitic sands, lake silts, and alluvial sediments is highly 
permeable, calcareous oolitic sand with clay and gravel. This layer consists of unconsolidated, cream-
colored, fine- to coarse-grained sand and gravel interbedded with cemented layers of sand (hardpan) 
approximately 1 to 2 inches thick. The texture of this material suggests that much of it was originally 
oolitic sand that had been cemented into hardpan layers later broken up by alluvial action, forming 
coarse-grained intervals (MWH 2004b).  

The most abundant sediment types encountered at the Site during previous investigations include 
calcareous clays, silts, and fine sands (Dames and Moore 1969; 1970a, b; 1971; 1972) (MWH 2004b). 
Saline precipitates were encountered in thin layers and fragments in calcareous sands.  

10.2.3 SITE-SPECIFIC SOIL TYPES 

Maps of soil types on the Site are available from the U.S. Department of Agriculture (USDA) website at 
http://websoilsurvey.nrcs.usda.gov. On the USDA website, soil data are available from the Natural 
Resource Conservation Service (NRCS) soil survey of Tooele County and parts of Box Elder, Davis, and 
Juab Counties during October 2011. This survey encompassed the Site and surrounding areas. Based on a 
cursory review by EPA of the soil type information provided on the USDA website, the primary soil type 
beneath the Magnesium Plant is described as the Skumpah-Yenrab complex composed of loamy fine sand 
and fine sand. Beneath the ponded waste lagoon, the USDA map indicates presence of Skumpah silt 
loam. Whether this material remains within or beneath the ponded waste lagoon is unknown. The berms 
surrounding the waste ponds are shown as composed of Dynal sand. All three of these units are classified 
as moderate to well drained, and range from high transmissivity (Skumpah-Yenrb and Dynal) to 
moderately low to moderately high transmissivity (Skumpah). The relatively high transmissivity of the 
sand and silt units beneath the Site would allow for hydraulic communication among contaminated 
wastewater, surface water, and groundwater.  

10.2.4  HYDROGEOLOGY 

Three aquifers have been previously identified in the GSL area: the principal confined aquifer, the deep 
unconfined aquifer, and the shallow unconfined aquifer (MWH 2004a, b). Only the shallow unconfined 
aquifer has been investigated beneath the Site during previous studies.  

http://websoilsurvey.nrcs.usda.gov/
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Recharge of the shallow unconfined aquifer comes from several potential sources including precipitation, 
groundwater underflow from infiltration of precipitation on the adjacent mountains, upward leakage from 
the lower layers of the shallow aquifer, and wastewater infiltration from the Magnesium Plant and 
associated waste disposal areas. According to groundwater maps from 2004, ditches and ponded waste 
lagoons at the Site appear to be recharging the shallow aquifer, creating a groundwater mound beneath the 
Magnesium Plant that flows radially away from the center of the Magnesium Plant. As it migrates away 
from the Magnesium Plant, groundwater may surface and discharge into unlined ditches, drainage ditches, 
and the low-lying mud flats and playa surrounding the Magnesium Plant. Other factors contributing to 
groundwater recharge and discharge patterns may include the topographic high on which the Site is 
located, presence or lack of liners under conveyance ditches and ponded waste lagoons, the silty clay unit 
beneath the upland portion of the Site, potential chemically indurated pans under the waste piles and 
lagoons, changes in wastewater elevations within the ditches and ponded waste lagoons, and elevations of 
the GSL.  

The shallow unconfined aquifer plausibly discharges to the surface areas surrounding the Magnesium 
Plant and presumably to the GSL. Groundwater elevation data measured in paired piezometers and 
monitoring wells installed at the Magnesium Plant demonstrate that shallow groundwater is encountered 
between 5.5 and 13 feet below ground surface (bgs) (MWH 2004b). Hydraulic characteristics were 
determined by MWH (2004b) for the upper and lower portions of the shallow aquifer using step 
drawdown pump tests. The horizontal hydraulic conductivity of the upper portion of the shallow aquifer 
(oolitic sands) ranges from approximately 14 to 30 feet (ft)/day, averaging approximately 19 ft/day. 
Estimates of horizontal hydraulic conductivity of the silty sand of the lower portion of the shallow aquifer 
ranged from 0.72 to 0.77 ft/day, averaging 0.75 ft/day. 

Estimates of vertical hydraulic gradients between the upper and lower portions of the shallow aquifer, as 
well as within the upper portion of the shallow aquifer, were calculated by MWH monthly starting in May 
2004 through February 2005 using groundwater piezometric elevations (density corrected) in wells and/or 
piezometers screened at different depths (MWH 2005b). The wells and piezometers used to perform these 
calculations had not been installed specifically for this purpose, and therefore the values should be 
considered as estimated. Negative vertical hydraulic gradients between well pairs indicate that the 
piezometric head is greater in the lower well/piezometer, and the hydraulic gradient is upward.  

Vertical upward hydraulic gradient estimates range from -0.71 to -11.48 feet per foot (ft/ft), indicating 
that slight upward gradients are present in the shallow aquifer, both between the lower and upper portions 
of the shallow aquifer, and within the upper portion of the shallow aquifer. The largest upward gradients 
exist near the northeastern portion of the Site between the lower and upper portions of the shallow 
aquifer. There is a slight upward gradient between the lower and shallower wells installed along the 
ditches (e.g., between MW-4A/B, MW-5A/B, and MW-8A/B). Groundwater elevations are consistently 
below measured pond levels (MWH 2005b), and groundwater is mounded below the Magnesium Plant 
and immediate vicinity, suggesting that leakage from the waste ponds to groundwater may be occurring.  

10.2.4.1 Groundwater and Wastewater Interactions 

Potentiometric data and surface water elevation data compiled by MWH in 2005 suggest that surface 
wastewater contributes to shallow groundwater at least near the ditches and ponds during periods of high 
wastewater levels (which suggests a downward vertical gradient). Hydrographs provided by MWH 
(MWH 2005b) show that trends in groundwater elevations appear to follow expected seasonal patterns 
(i.e., higher groundwater elevations during the spring) immediately downgradient of the Magnesium Plant 
in the ditches. However, downgradient of the ponded waste lagoons, increases in water levels occur in 
Piezometers 8, 10, 11, 12, 13, 14, and 26 in early winter and fall (Figure 10-10). Pieziometric data from 
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the Site suggest presence of a groundwater mound beneath the Magnesium Plant (Figure 10-11). Well LF-
01 is on the eastern edge of the mound. Increases in water levels and presence of a southeast trending lobe 
extending south of the Southeast Ponded Waste Lagoon in fall and winter are attributed by MWH (MWH 
2005b) to the mounding of water against the HDPE liner on the eastern side of the Southeast Ponded 
Waste Lagoon (Figures 10-8 and 10-11). This HDPE liner purportedly was installed “near-vertical,” 
extending downward approximately 10 feet. MWH attributes seasonal changes in groundwater flow 
patterns in fall and early winter months to increased precipitation and warm periods of snow melt. 
However, fall and winter changes in groundwater elevations in this area possibly could derive from 
increased wastewater disposal or reduced levels of evapotranspiration.  

Presence during the fall season of a southeast trending lobe in the pieziometric surface lines beneath the 
southern portion of the Southeast Ponded Waste Lagoon suggests local flow to the southeast (Figure 10-
11). Standing water has been observed adjacent to PRI Area 5 in the Buffer Area South, suggesting some 
groundwater/surface water interaction in this area.  

Wastewater elevations were measured at three gauging stations during May 2004 through May 2005 in 
the ponded waste lagoons (Figure 10-8). Wastewater elevations did not fluctuate by more than 0.5 foot at 
location CWP-1 and not more than 0.1 foot at the other two gauging locations. Based on this limited data 
set, wastewater elevations were consistently higher than groundwater elevations, suggesting the 
possibility of a downward gradient at the locations where wastewater and groundwater measurements 
were obtained. A complete seasonal record of wastewater elevations has not yet been obtained at the Site. 
Regular, concurrent measurements (i.e., monthly monitoring) of wastewater and groundwater elevations 
are needed to understand the influence of wastewater on groundwater flow and discharge patterns.  

The Gypsum Pile, immediately north of the Main Ditch (Figure 10-8), is elevated approximately 10 to 20 
feet above the land surface and the surrounding waste disposal areas. Calcium-sulfate waste is discharged 
as wastewater slurry onto the top of the Gypsum Pile (Attachment 10B). This water may create a mound 
in groundwater elevations beneath the Gypsum Pile and contributes wastewater via flow through the 
gypsum-rich waste to the Northwest Ponded Waste Lagoon. No monitoring wells have been installed and 
no groundwater or surface water samples have been collected to characterize flow and surface water 
chemistry on and within the Gypsum Pile.” Similar to circumstances at the ditches and the ponded waste 
lagoons, the wastewater discharged to the Gypsum Pile may cause groundwater mounding locally near 
the discharge point. The overall impact of the Gypsum Pile discharge to the groundwater flow regime has 
not yet been evaluated.  

10.2.4.2 Surface Water 

Along with the wastewater released from the Magnesium Plant, other types of surface water may impact 
or be impacted by Site-related contamination. These include the Skull Creek diversion ditch, barrow ditch 
water, water that accumulates in low areas surrounding the waste impoundments, evaporation ponds, and 
related ditch system water. The ATI facility also now releases water to a shallow surface drainage channel 
immediately downgradient of the Northeast Ponded Waste Lagoon, flowing into the GSL under Utah 
Pollutant Discharge Elimination System (UPDES), Major Industrial Permit No. UT0025755 (Figure 10-
8).  

Skull Creek Diversion. The Skull Creek Diversion conveys flows (mostly seasonal) from the areas of 
Skull Valley south of I-80 to the GSL, with the diversion ditch running along the edge of and generally 
parallel to the southern and eastern areas of the Magnesium Plant and the outer side of the waste-lagoon 
levees (Figure 10-8). Water quality and yearly seasonal flows in the unlined Skull Creek Diversion ditch 
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are unknown. No data concerning flow rates and water quality have been obtained from surface water and 
sediment in the Skull Creek Diversion. 

Barrow Ditches. Barrow ditches are north of the Northwest and Northeast Ponded Waste Lagoons, and 
fill periodically with water from probable sources including groundwater, wastewater, or surface water 
runoff. Parametrix (2004) conducted limited sampling of surface water and sediments within these 
Barrow ditches. Water level measurements of these water features have not been obtained. 

Low Areas. Low areas surrounding the waste disposal ponds periodically contain water from 
precipitation, inundation from the GSL, leakage from the ponds, groundwater discharge, or runoff. One 
area north of the Northwest Ponded Waste Lagoon where leakage or discharge could have been extensive 
was identified using aerial photographs (Attachment 10A). Anomalous coloration observed on the aerial 
photographs within this area appears to indicate leakage or saturation effects from the Northwest Ponded 
Waste Lagoon. During Site field visits, EPA observed sinkhole-like features, possibly resulting from 
dissolution of carbonate oolitic sand in the area north of the Northwest Ponded Waste Lagoon. The waters 
responsible for the observed dissolution features in this area may have originated from seepage of acidic 
waste waters into the overflow area from PRI Area 6 and the Barrow ditch north of PRI Area 6 to what 
EPA is calling the Northwest Ponded Waste Lagoon Overflow (Figure 10-2). No sampling of surface 
water has occurred within this area. Low areas north of the Northeast Ponded Waste Lagoon and south of 
the Southeast Ponded Waste Lagoon periodically fill with water. The source of these surface waters is 
unknown. Within the low area south of the Southeast Ponded Waste Lagoon, potential sources of water 
are similar to those cited previously, but contamination may have occurred in this area through direct 
discharge of wastewater in 1998.  

Solar Evaporation Ponds. A network of GSL evaporation ponds and ditches are present east and southeast 
of the waste disposal ponds. These large-area ponds (covering thousands of acres) are used to collect 
water from the GSL, and the ditches are used to move the progressively more evapo-concentrated waters 
from pond to pond until the water is ultimately piped to the Star Pond on the Magnesium Plant site for 
further processing and extraction of magnesium. Co-located sediment and surface water samples were 
collected from Solar Pond 1N during the October 2012 Phase 1A DMA for soil, sediment, waste, and 
water (EPA 2012). Some limited sampling was also performed in Solar Pond 2 by URS Operating 
Systems, Inc. (UOS) in 2003 (UOS 2004). ATI Titanium installed a “freshwater” discharge (ATI 
Titanium Utah Pollution Discharge Elimination System [UPDES] Discharge [Major Industrial Permit No. 
UT0025755]) in 2011 immediately north of the northeastern corner of the Northeast Ponded Waste 
Lagoon as part of its plant operations (Figure 10-2). This freshwater discharge coincides with the general 
area where the Skull Creek Diversion seasonally discharges runoff onto the mudflats of the GSL.  

The Statement of Basis and Fact Sheet attached to the discharge permit indicates that ATI is anticipating 
discharge of approximately 750,000 gallons per day (gpd) consisting of approximately 440,000 gpd of 
non-contact sources and 290,000 gpd of contact wastewater. The wastewater is adjusted for pH and 
treated to remove oil and grease and metals. Data concerning the water quality of this discharge water are 
available in the monthly discharge reports submitted to the State of Utah. 

An ecological RA (ERA) conducted as part of the discharge permitting process determined that the 
consistent composition of the discharge effluent would lead within a few years to initiation of 
development of a marsh. This permit ERA should not be confused with the ERAs conducted under 
CERCLA.  
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10.2.5  WATER CHEMISTRY 

10.2.5.1 Groundwater Chemistry  

The major ion geochemistry of the groundwater varies across the Site from dilute waters beneath the 
groundwater mound and waste conveyances to more highly concentrated waters with higher 
concentrations of major ions typically found in saline waters of and surrounding the GSL. To understand 
trends in major ion chemistry of groundwater beneath the Site, MWH plotted Stiff diagrams shown on 
Figure 10-12a based on results from each sample collected during MWH’s 2004 groundwater monitoring 
program (MWH 2004b). Stiff diagrams graphically depict relative concentrations of the major cations and 
anions in groundwater. For similar water types, a similar size and shape of a Stiff diagram will be 
apparent in these diagrams (i.e., waters with similar relative amounts of certain cations and/or anions). 
The larger the diagram, the more concentrated are the major ions in the water. The smaller the diagram, 
the more diluted are the major ions in the water. 

MWH suggests that the shape of the Stiff diagrams presented on Figure 10-12 indicate essentially three 
major water types of groundwater beneath the Magnesium Plant: 

• Sodium-chloride type, as seen in MW-01, MW-02, MW-03, MW-04B, MW-05B, MW-08B, 
MW-09, MW-10, PZ-02, PZ-03, PZ-04, and PZ-27 

• Calcium-magnesium-chloride type, as seen in MW-04A, MW-05A, MW-06, MW-07, MW-08A, 
PZ-08, PZ-10, and PZ-12 

• Sodium-calcium-magnesium-chloride type, as seen in PZ-05, PZ-06, PZ-07, PZ-14, and PZ-16.  

A fourth type of water, not identified by MWH, is magnesium-chloride water, as seen in the Stiff plot 
from PZ-01 shown on Figure 10-12. 

The calcium-magnesium-chloride type waters occur generally in the upper portion of the shallow aquifer 
surrounding waste ponds and conveyances, and near the Magnesium Plant. Calcium-magnesium-chloride 
waters are found primarily at the shorelines of the Northeast Ponded Waste Lagoon (PRI Area 7) and in 
the generally unsubmerged southern reaches of the Southwest Ponded Waste Lagoon (PRI Area 5). 
Groundwater from the lower well pairs in the shallow aquifer at MW-04B, MW-05B, and MW-08B in the 
area of the ditches is sodium-chloride water expected to be present in and around the GSL. The shallower 
wells at these same locations—MW-04A, MW-05A, and MW-08A—show a distinctive calcium-
magnesium-chloride to sodium-calcium-magnesium-chloride signature. The extremely high concentration 
of magnesium present in the groundwater sample collected from Piezometer PZ-01, directly 
downgradient of the Star Pond, resulted in a very distinctive Stiff-diagram shape. The Star Pond, on the 
eastern side of the facility, contains the final-stage magnesium-chloride enriched brine from evapo-
concentrated GSL waters. The water in this pond would contain more magnesium than sodium (and other 
cations), and also would be much more concentrated (total dissolved solids [TDS] around 150,000 ppm) 
than GSL water due to evaporative concentration. Given the proximal location of PZ-1 downgradient of 
the Star Pond and its distinctive relative concentrations of cations, the groundwater in this area of the 
facility may represent a mixture of Star Pond brine and local groundwater.  

10.2.5.2 Surface Water Chemistry 

During the DMA for soil, sediment, waste, and water, surface water samples were collected and analyzed 
for the major cations and anions. Figure 10-12b shows Stiff plots prepared by EPA based on results from 
water samples from the Main Ditch (PRI Area 1) and from the ponded waste lagoons (PRI Areas 5, 6, and 
7), and results from water samples from the GSL collected by US Magnesium/ERM from Solar 
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Evaporation Pond 1. The waters from the waste conveyances and ponds are dilute sodium-magnesium-
chloride waters whose signatures are reflected in waters collected from the shallow piezometers 
surrounding the waste conveyances. The brine water from the GSL is generally more concentrated and 
has a sodium-chloride signature similar to that found in water from deeper wells across the Site—
particularly along the eastern edge of PRI Area 7 and east of PRI Area 7 within the GSL shoreline areas. 

10.2.6  CLIMATE 

The Site lies in a semi-arid intermountain region of the Great Basin. The Site is bounded north, east, and 
south by the GSL, and west-northwest by the Lakeside Mountains.  

The GSL is surrounded by mountains and receives less precipitation during winter, as the Rocky 
Mountains to the east disrupt the flow of polar systems. Springtime occasionally brings late-day and 
moderately convective thundershowers. While precipitation is relatively low in the GSL area (between 
15.64 and 16.1 inches per year [http://www.wrcc.dri.edu; www.nws.noaa.gov]), areas bounding the Site 
receive even less precipitation. Precipitation in the Wasatch Range east of Salt Lake City can be 
considerable in winter, contributing to seasonal highs in GSL water levels. The phenomena El Niño and 
La Niña can also affect precipitation along the Great Basin, bringing occasional cycles of drought and 
flooding. 

Wind directions across the Site trend from north to northwesterly, with Pacific-driven westerly flows. 
Daily changes in wind directions occur because of the following: thermal convection and some 
intermittent northeasterly flows, sporadic microclimate multi-vector breezes, and seasonal wind shifts and 
periodic movements of high-pressure systems and low-pressure systems throughout the area. The 
Lakeside mountain range, mostly west-northwest of the Site, provides some shelter from strong westerly 
flows associated with Pacific frontal systems. Wind directions at and near the Site from 2009 to 2010 
were variable. Figure 10-13 shows visual representations of regional wind patterns. Seasonal changes 
occur with warmer temperatures in summer and colder temperatures in winter; typically, January is the 
coldest month.  

Acquisition of Site meteorological data now occurs at a station at the southeastern corner of the ATI 
Titanium Plant; the station’s tower has instruments at 10 and 50 meters above ground surface. The station 
monitors wind speed and direction, as well as vertical wind speed, temperature, humidity, solar radiation, 
barometric pressure, and precipitation. In 2009, a meteorological station with instruments 15 meters 
above ground level was installed at the Site to monitor wind speed and direction under the Utah State 
Energy Program's Anemometer Loan Program (ALP). This station, at the southeastern corner of the 
Northeast Ponded Waste Lagoon (Figure 10-13), operated for approximately 1 year. Figure 10-14 shows 
the monthly wind roses for the ATI tower at 10 and 50 meters for the period August 2009 to August 2010. 

The yearly average temperature is 52.0 degrees Fahrenheit (°F) (11.1 degrees Celsius [°C]), and the 
freeze-free period lasts an average of 167 days, from April 30 to October 15 (National Oceanic and 
Atmospheric Administration [NOAA] 2010). Lack of cold fronts in summer, along with powerful, long-
lasting, high-pressure systems, results in hot temperatures (for the elevation). In any given year, the GSL 
area can expect 5 days with temperatures reaching at least 100°F (38°C), 23 days with temperatures 
reaching at least 95°F (35°C), and 56 days with temperatures reaching at least 90°F (32°C). However, 
humidity on such days is low. The low humidity and the altitude create ideal conditions for radiational 
cooling (and hence, large swings in temperature), and also radiational heating (causing “looping” 
downward effects in the motion of the stack plume). The most significant weather events in Salt Lake 
City occur during mid-winter, when temperature inversions sometimes form, resulting in cold and 

http://www.wrcc.dri.edu/
http://en.wikipedia.org/wiki/El_Ni%C3%B1o
http://en.wikipedia.org/wiki/El_Ni%C3%B1o
http://en.wikipedia.org/wiki/Radiational_cooling
http://en.wikipedia.org/wiki/Radiational_cooling
http://en.wikipedia.org/wiki/Temperature_inversion
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extremely foggy, hazy weather in the city while the surrounding mountains enjoy warmer temperatures 
and sunshine.  

Proximity to the GSL results in thermal effects on the Site that keep it slightly cooler in spring than the 
surrounding semiarid terrestrial regions which heat up during the day, and slightly warmer in fall when 
surrounding terrestrial regions cool before the lake region. However, high mineralization of the lake water 
establishes a somewhat differing thermal dynamic range than most inland fresh water bodies during 
seasonal weather changes. The GSL area has a more moderate climate than do other areas at similar 
elevations.  

10.3  NATURE AND EXTENT OF CONTAMINATION  

As noted earlier, RI planning begins by developing a CSM to achieve preliminary understanding of 
conditions at the Site, potential contaminants of concern, sources and fate and transport mechanisms, and 
the kinds of human and ecological receptors and nature of contaminant exposures that may need further 
evaluation. The CSM is a graphical and written description of what is known about a site relative to 
project goals and objectives. Developing a thorough and complete RI to appropriately support EPA’s 
human and baseline ecological RA (BERA) process begins with an evaluation of available data regarding 
the Site and, as necessary, acquisition of additional data needed to assist in scoping the RI/FS and filling 
data gaps (see discussion in Section 10.6).  

Development of the CSM began with a review of data provided in prior Site investigations. Although 
some of the studies are not well documented, quality assurance (QA) documentation was located for 
many of the data. However, even in cases where the data are judged of adequate quality, it is unknown 
whether the data are relevant to current site conditions because environmental contamination levels may 
have either decreased or increased since the time these older samples were collected. Moreover, data are 
not available for all analytes in all samples. For these reasons, collection and analysis of new 
environmental samples is judged necessary. However, the historical information does provide a useful 
framework for understanding the general nature of the Site media and contaminants, and also potential 
data needs. The following sections overview the historical investigations and general conditions at the 
Site. Previous investigations addressing various aspects of environmental contamination have occurred 
across limited portions of the Site. These reports include UOS’s investigations from 2001 through 2006 
(UOS 2002, 2003, 2004, 2005, 2006), MWH’s Site Investigation (MWH 2003b), MWH’s Waste Pond 
Sediment Sampling effort (MWH 2005a), and MWH’s groundwater characterization (MWH 2004b, 
2005b). Data from these studies have been summarized in several other reports, including the Finley 
Expert Report (ChemRisk 2007), William A. Stubblefield’s report (Stubblefield 2007), and Stratus 
Consulting, Inc.’s (Stratus) report (2007).  

To prepare the CSM and identify data needs, the EPA has necessarily relied on hard copies of the 
investigation reports. Consequently, sample locations for historical data (shown on Figures 10-8 and 10-
15) are based on maps provided in previous reports; coordinates of approximately half of the historical 
sample locations reviewed by the EPA have been identified. Analytical data and summary statistics 
(Tables 10-1 through 10-3) are derived from maps and/or tables provided in the hard copy documents. 
Because much of the underlying confirmatory QA data and documentation are not available for review 
and evaluation, completeness of the historical data sets is uncertain. 

Tables 10-1 and 10-2 present information from the Finley human health RA report (ChemRisk 2007). 
Finley listed analytical parameters detected in Site soil and groundwater samples. Analytical parameters 
during past investigations of Site soil, sediment, and waste have included metals, volatile organic 
compounds (VOC), semivolatile organic compounds (SVOC), polychlorinated biphenyls (PCB), 
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polychlorinated dibenzo-p-dioxins (PCDD)/polychlorinated dibenzofurans (PCDF), and 
hexachlorobenzene (HCB). The primary contaminants of interest in soil and sediment have been 
PCDDs/PCDFs, PCBs, and HCB. Table 10-1 indicates that these chemicals have been detected at high 
concentrations in soil at the Site. In addition, Table 10-1 indicates that a range of other contaminants, 
including trace metals (with barium, copper, and zinc at highest concentration) and SVOCs, have been 
detected in soil and sediment at the Site. Classes of SVOCs detected include phthalate compounds, 
polynuclear aromatic hydrocarbons (PAH) (such as benzo(a)pyrene), chlorinated benzenes, phenols, and 
N-nitrosodimethylamine (NDMA). Detections of VOCs have been more limited in soil, including 
primarily chloro- and halo-methane compounds. 

Table 10-2 identifies the analytes detected in groundwater. More limited detections of HCB, 
PCDDs/PCDFs, SVOCs, and trace metals have occurred in groundwater samples than in samples of soil 
and sediment. A broader range of VOCs have been detected in groundwater, however, including 
chlorinated ethene/ethane compounds such as trichloroethene (TCE), tetrachloroethene (PCE), 1,2-
dichloroethane (DCA), and 1,1,1-trichloroethane (TCA); halomethane compounds such as carbon 
tetrachloride, methylene chloride, dibromomethane, and chloroform; and BTEX (benzene, toluene, 
ethylene, and xylenes).  

Although Tables 10-1 and 10-2 list data for a range of chemicals, previous investigations and RAs at the 
Site have focused on a few primary chemicals of concern, including HCB, PCBs, PCDDs/PCDFs, and 
occasionally arsenic. Natures and extents of these primary contaminants in Site media are further 
discussed in the following subsections. Other constituents such as oxidants and nitrosamines are not 
adequately addressed in available Site reports because the amount of data available for these appears 
limited and/or detection limits were inadequate.  

10.3.1 SOIL AND SEDIMENT CONTAMINATION 

The following summary of Site-related contaminants in surface soil and sediment is based on data from 
historical reports, including but not limited to: the MWH Site Investigation (SI) Report (2003b), the 
Current Waste Pond Sediment Sampling Report (MWH 2005a), the Finley Expert Report (ChemRisk 
2007), and the Stubblefield (2007) and Stratus (2007) expert opinions. Figure 10-15 shows historical 
sample locations. 

10.3.1.1 Concentration Ranges and Distribution of Historical Chemicals of Interest 

Table 10-3 summarizes concentration ranges of HCB, PCBs, PCDDs/PCDFs, and arsenic in soils or 
sediments within a number of major disposal and release areas at the Site. Concentrations of these 
contaminants appear to be highest in the Site ditches (the Central Ditch, Chlorine Ditch, Western Ditch, 
and Main Ditch), the Old Waste Lagoon (Northeast Ponded Waste Lagoon), and the Active Waste 
Lagoon (Southeast and Northwest Ponded Waste Lagoons). In the ditches, the maximum reported 
dioxin/furan toxic equivalent (TEQ)1 ranges from 0.87 parts per billion (ppb) in the Western Ditch to 
1,155 ppb in the Central Ditch; maximum HCB concentrations range from 190 ppm (Western Ditch) to 
2,100 ppm (Central Ditch); and maximum PCB concentrations range from 91 ppb (Chlorine Ditch) to 
75,020 ppb (Main Ditch). In the old and active lagoons, dioxin/furan TEQs rise to maxima of 21.7 to 23.6 
ppb, respectively; HCB rises to 310 and 140 ppm, respectively; and PCBs rise to 5,600 and 13,000 ppb, 
respectively. Plates 1 through 6 from the MWH SI Report (2003b) and Figure 1 from the Current Waste 

                                                 
1 Concentrations of dioxin/furan congeners are frequently combined into a toxicity-weighted concentration by multiplying each congener 
concentration by a mammalian Toxicity Equivalence Factor (TEF), and summing the values. The total is referred to as the TCDD-TEQ 
concentration. All TEQ values reported in this document were derived by the authors of the reports reviewed, and not by EPA.  
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Pond Sediment Sampling Report (MWH 2005a) indicate the following regarding distribution of 
contamination at these major waste areas: 

• Ditches: The highest levels of contamination are generally found in the Central Ditch and Main 
Ditch. The highest concentrations of HCB (>1,000 ppm) and PCDDs/PCDFs (>30 ppb TEQ) 
appear to be at the southern end of the Central Ditch near the plant outfall, and concentrations 
greater than 100 ppm HCB and 10 ppb TEQ PCDDs/PCDFs are distributed all along the Central 
and Main Ditches. Concentrations are somewhat lower in the Western and Chlorine Ditches, 
generally remaining below 100 ppm HCB and 10 ppb TEQ. 

• Active Waste Lagoon (Southeast and Northwest Ponded Waste Lagoons): High relative 
concentrations of HCB (>10 ppm) and dioxin/furan TEQ (>1 ppb) are distributed throughout the 
central portion of the lagoon. Concentrations appear to decline slightly (to below 10 ppm HCB 
and 1 ppb TEQ) at the extreme northern and southern limits of the lagoon; however, data density 
is low for these areas. 

• Old Waste Lagoon (Northeast Ponded Waste Lagoon): Highest concentrations of HCB, PCBs, 
and PCDDs/PCDFs are generally in the southwestern portion of the lagoon, within 1,500 feet of 
the historical inlet. Concentrations generally decline with distance to the north, east, and south 
away from the inlet; however, data density is very low for these areas. An inverse distance 
weighted plot prepared by Stubblefield (2007) shows this approximate lateral concentration trend 
for a furan congener (Figure 10-16). 

Slightly lower concentrations of HCB, PCBs, and PCDDs/PCDFs are found in soil and sediment from the 
Gypsum Pile and Sanitary Lagoon (Figures 10-18). Concentrations of HCB range up to 98 ppm at the 
Gypsum Pile and 6 ppm at the Sanitary Lagoon, and dioxin/furan TEQ ranges up to 2.8 and 1.5 ppb, 
respectively. At the Gypsum Pile, deeper samples were collected during the MWH SI than at the other 
waste areas, ranging to depths of 12 feet bgs. Based on the SI data, the Gypsum Pile seemed fairly 
uniform in contaminant levels over the depth intervals sampled; for example, all SI samples indicated 
HCB concentrations greater than 10 ppm regardless of depth, and no vertical trends in concentration were 
noted. 

Data are more limited (number of samples (N) ≤ 6) for the Smut Piles, Barium Sulfate Area, the area 
between the Active and Old Waste Lagoons (Southeast and Northwest Ponded Waste Lagoons and 
Northeast Ponded Waste Lagoon), and an outlying buffer area north of the Smut Piles and west of the 
Gypsum Pile. Based on the limited data, concentrations of contaminants appear to be lower within these 
areas than within the major waste areas discussed above. 

Data on Site-related contaminants within areas further removed from the potential source areas are quite 
limited. Booz Allen Hamilton reported maximum soil concentrations approximately 1 mile north and 
south of the main stack as follows: total dioxin/furans 0.0012 ppb TEQ, total PCBs 7.1 ppb, and HCB 
0.014 ppm (Booz Allen Hamilton 2004). Possibly, Site-related contaminants in these areas derived 
primarily from deposition of airborne releases from the Magnesium Plant. 

10.3.1.2 Evaluation of Variability 

Stratus presented graphs in its Expert Report regarding environmental endangerment, provided herein as 
Figures 10-17 and 10-18, which summarize the range of individual measurements of various analytes at a 
number of the major waste units at the Site at different sample locations during multiple sampling events 
(Stratus 2007). Each vertical bar represents an individual sample analyte result. The plots indicate that at 
some units, such as the Old Waste Lagoon (Northeast Ponded Waste Lagoon) and Active Waste Lagoons 
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(Northwest Ponded Waste Lagoon and Southeast Ponded Waste Lagoon), concentrations of contaminants 
are distributed over three orders of magnitude or more, while at units such as the Gypsum Pile and the 
Sanitary Lagoon, concentrations are distributed over less than two orders of magnitude for most of the 
samples collected. 

10.3.1.3 Identification of Potential “Indicator” Chemicals  

Figures 10-17 and 10-18 (taken from Stratus 2007) also show that HCB is the most prevalent overall 
contaminant, with concentrations above 1 ppm in the majority of historical samples collected at the 
Gypsum Pile and the Active Waste Lagoon (Southeast and Northwest Ponded Waste Lagoons), and in a 
significant proportion of samples collected at the Old Waste Lagoon (Northeast Ponded Waste Lagoon). 
Although the Stratus report did not include plots of data from the ditches, Table 10-1 indicates that the 
maximum HCB concentrations reported in the ditches (which range to over 1,000 ppm) are more than an 
order of magnitude higher than the maximum PCB concentration, and three orders of magnitude higher 
than the maximum dioxin/furan TEQ. Figures 10-17 and 10-18 and Table 10-1 further indicate that HCB 
is the highest concentration contaminant in the soil and sediment within other areas of interest such as the 
Smut Piles and Barium Sulfate Areas. As a predominant contaminant across the Site, HCB thus may 
serve as an indicator chemical for impacted Site media and the extent of Site-related contamination. 

Figure 10-19 presents plots of the 95 percent upper confidence limit on the mean concentration of 
individual dioxin/furan congeners for some of the more highly contaminated areas, including the Old 
Waste Lagoon (Northeast Ponded Waste Lagoon), Active Waste Lagoon (Southeast and Northwest 
Ponded Waste Lagoons), Gypsum Pile, and Sanitary Lagoon. These plots were developed for this CSM 
using summary statistics presented in the Stubblefield report for soil and sediment (Stubblefield 2007). As 
shown, octachlorinated dibenzofuran (OCDF) is the dominant congener in all areas, at concentrations 
approximately one order of magnitude above the remaining congeners. The next most dominant 
congeners are generally the heptachlorofurans. 

Figure 10-20 shows similar plots for PCB congeners (left column) and PCB homologues2 (right column). 
Generally, more samples underwent PCB homologue analysis, so these plots are considered more reliable 
than the PCB congener plots. Moreover, the available statistical summary data for congeners 
(Stubblefield 2007) did not appear to be complete in that they did not include the most highly chlorinated 
congeners (that is, PCBs containing more than seven chlorine atoms). The PCB congener plots indicate 
substantial variations in the identity of the dominant congeners across the different waste areas, including 
penta-, hexa-, and heptachlorinated biphenyl congeners. More data are needed to assess total PCB and 
congener data. However, the homologue plots indicate that decachlorobiphenyl (DeCB) is by far the 
dominant homologue in the waste streams, with concentrations an order of magnitude or more above the 
other homologues. DeCB is the most highly chlorinated PCB homologue, containing 10 chlorine atoms. 
Comparisons between the congener and homologue data sets were not possible for DeCB and other 
highly chlorinated PCBs because the congener data set did not include them, as noted previously. Figure 
10-21 shows polychlorinated PCDD/PCDF congener profiles for areas of lower contamination at the Site, 
including the Smut Piles, Barium Sulfate Area, the area between the Old and Active Waste Lagoons 
(Northeast Ponded Waste Lagoon and Southeast and Northwest Ponded Waste Lagoons), and the area 
north of the Smut Piles and west of the Gypsum Pile. As seen, the congener pattern is similar, with the 
primary congeners being the octa-and heptachlorofurans. However, dioxin congeners such as 
octachlorinated dibenzo-p-dioxin (OCDD) and 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin (HpCDD) 
contribute more to the profile at these lower concentration areas.  

                                                 
2 Homologues are groups of congeners with the same number of chlorines (e.g., the “pentachlorobiphenyl” homologue contains all 
PCB congeners that have five chlorine atoms). 
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Although data are limited (N ≤ 4), Figure 10-22 presents PCB congener plots for the same areas of lower 
contamination at the Site as Figure 10-21. No PCB homologue data are available for these areas. These 
plots show a similar congener profile for each of the four soil/sediment media presented, with 
predominant contributions from 2,3’,4,4’,5-penta-chlorinated biphenyl (PeCB) and 2,3,3’,4,4’-PeCB. 
These plots differ from those for the high concentration areas (Figure 10-20), where the PeCB congeners 
are not as prominent.  

In summary, the evaluation of individual congener and homologue data from the Stubblefield report 
reveals the following: 

• HCB is a predominant contaminant with generally the highest overall concentrations across the 
different areas of interest at the Site. As such, it could serve as an indicator chemical for use in 
screening methods and in streamlined characterization of contamination extent at the Site.  

• Dioxin/furan congener profiles are similar at all the major waste areas, with OCDF, the most 
highly chlorinated furan congener, by far the most prevalent congener overall. Thus, OCDF could 
be targeted for any dioxin/furan screening methods considered for application in the RI. 

• Congener homologue profiles for PCBs are more variable across the Site than PCDDs/PCDFs, 
but similarly indicate a single highly chlorinated homologue (DeCB) as the dominant PCB 
contaminant that again could serve as a screening or indicator chemical for soil/sediment 
contamination during the RI.  

• Based on this preliminary evaluation, major waste areas such as the Old Waste Lagoon 
(Northeast Ponded Waste Lagoon), the Gypsum Pile, and possibly others may have similar 
chemical signatures. However, because data sets are limited, it is unclear whether variations 
among the congener and homologue profiles of different waste areas or of areas of higher and 
lower concentrations can be used to “fingerprint” different types of wastes or releases at the Site. 
This possibility will be further assessed as the RI proceeds and additional data are obtained. 

10.3.1.4 Results for Soil, Sediment, and Solid Waste Collected During the Phase 1A DMA   

During the DMA for soil, sediment, waste, and water, 15 surface solid samples were collected and 
analyzed for COPCs. Samples were collected during the DMA from PRI Areas 1, 4, 5, 6, 7, 9, 14, and 16. 
Results from solid samples are provided in Table 2-3 of the Draft Phase 1A Laboratory DMA 
Memorandum for Soil, Sediment, Waste, and Water (ERM 2013). Results indicate that the highest levels 
of PCBs were in samples collected from PRI Areas 1, 4, 5, 6, and 7, with lesser amounts found in the 
Smut Pile (PRI Area 9) and trace amounts in the solar pond and Lakeside Mountain Buffer area samples. 
Concentrations of PCBs and PCDD/PCDFs were highest in PRI Area 1 at over 0.7 ppb and 0.02 ppb 
TEQ, respectively. A variety of chlorinated and brominated solvents including bromoform were detected. 
Bromoform was found at concentrations as high as 2,700 µg/L in wastewater from PRI Area 1. 
Hexachlorobenzene was found at concentrations above 80,000 ppb in PRI Area 1, and reporting limits 
were elevated above 100,000 ppb for the majority of the waste samples collected during the DMA. Some 
other minor amounts of other semivolatiles including hexachlorocyclopentadiene and polynuclear 
aromatic hydrocarbons (PAH) were also detected in solid samples during the DMA. Perchlorate was 
detected in water, but was not an analyte in solid samples. Metals were generally detected at low 
concentrations in solid media, but reporting limits were elevated in some samples. 
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10.3.2 Groundwater Contamination 

The following section summarizes the known impacts and contaminant extents in shallow groundwater at 
the Site. This summary is based primarily on MWH’s 2004 Groundwater Characterization and First 
Quarter Monitoring Report (MWH 2004b) and Second Quarter Groundwater Monitoring Report (MWH 
2005b).  

10.3.2.1 General Groundwater Quality 

Groundwater quality in the general vicinity of the Magnesium Plant is very poor. Based on the most 
recent analytical data from wells on the Site, TDS values range from 7,280 ppm at MW-2 to 266,000 ppm 
at PZ-7 TDS (MWH 2006). Native groundwater is generally brackish to saline. The native groundwater is 
considered a Class IV (Saline Groundwater) water by the Utah Division of Water Quality (Class IV 
groundwater contains greater than 10,000 milligrams per liter [mg/L] TDS). This determination was 
included in the Utah Division of Water Quality, UDEQ, Public Notice of Termination of Groundwater 
Discharge Permit, Permit No. UGW4500004, dated July 28, 1992 (MWH 2003a). Groundwater quality is 
regulated by the State of Utah regulation R317-6 of the Utah Code of Regulations.  

Groundwater chemistry was consistent among the four monitoring rounds (MWH 2004b, 2005b, 2006). 
Alkalinity ranged from 96.2 ppm at MW-813 to 978 ppm at MW-3, averaging 380 ppm. Density of 
groundwater ranged from 1.00 gram per milliliter (g/mL) at PZ-2 to 1.17 g/mL at PZ-1, averaging near 
1.05 g/mL. Reduction potential (Eh) values were slightly negative, indicating reducing conditions. 
Specific conductance varied widely with TDS. Chloride was the dominant anion, but bromide, sulfate, 
and fluoride were also found. The principal cations found in groundwater include sodium, calcium, and 
magnesium (MWH 2006). A summary of the major cation and anion chemistry for the Site appears in 
Table 3-1 of the MWH 2006 Annual Groundwater Monitoring Report (MWH 2006).  

10.3.2.2 Nature and Extent of Contaminated Groundwater 

The following observations regarding presence and distribution of Site-related contaminants in 
groundwater are based on results of four rounds of groundwater monitoring at the Site (MWH 2006): 

• PCBs were not detected in groundwater, even though some monitoring locations are close to 
areas with high concentrations in sediment. This is perhaps not unexpected, because PCBs have 
very low solubility in water, and tend to remain bound to soils and sediments. 

• HCB in groundwater is present within isolated areas; it was detected at concentrations ranging 
from 0.41 to 3.0 ppb at three locations in five monitoring wells and piezometers during the 
groundwater monitoring program (MWH 2006). Detections of HCB (in wells MW-04A, MW-
04B, MW-5A, MW-5B, and MW-08A) occurred at well locations directly adjacent to PRI Area 1 
(Ditches), where sediments are known to contain HCB at concentrations in the hundreds of ppm. 
Naphthalenes and phenols, including pentachlorophenol, were detected above method reporting 
limits in groundwater. The maximum reported value for pentachlorophenol was 2.6 micrograms 
per liter (µg/L) in well MW-08A. Naphthalene was reported at a maximum concentration of 62 
µg/L in well MW-06 near the current kerosene-based boron extraction discharge into the Chlorine 
Ditch (Figure 10-2).  

• PCDDs/PCDFs occur in isolated areas at very low concentrations. Three dioxin/furan congeners 
were detected in groundwater at the Site during the fourth quarter sampling round: 1,2,3,4,6,7,8-
heptachlorodibenzofuran (25 and 100 parts per quadrillion [ppq] at MW-5B and PZ-22, 
respectively), 1,2,3,4,7,8,9-heptachlorodibenzofuran (36 ppq at PZ-22), and OCDF (120 and 730 
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ppq at wells MW-5B and MW-5A, respectively). All wells with detectable dioxins/furans were 
directly adjacent to or downgradient of the Chlorine or Main Ditch wastewater ditches. 

• A localized, relatively low concentration VOC plume exists at the Site. This plume consists 
primarily of TCE, but also contains a broad range of other halogenated VOCs, including TCE 
breakdown products (dichloroethenes [DCE] and DCAs) as well as halogenated methane 
compounds that are probably byproducts of chlorination of organic constituents in the water by 
waste chlorine from the Site. The highest concentration detected of TCE and its related 
DCA/DCE breakdown products was 77 ppb (µg/L). Concentrations of brominated and 
chlorinated methanes (such as chloroform, bromodichloromethane, and dibromomethane) 
between 100 and 400 ppb were found. The highest concentrations of halomethanes were 
generally detected in monitoring wells MW-07 and MW-08A, both of which are near the Main 
Ditch. 

• Although the pH of water in the ditches and lagoons tends to be acidic, the pH of groundwater in 
the aquifer beneath the Site ranges from 6.42 to 7.12. 

10.3.2.3 Contaminant Fate and Transport in Soil/Sediment and Groundwater 

PCDDs/PCDFs, PCBs, and HCB generally have long half-lives in the environment, and consequently 
they can remain with only slow degradation in soil, sediment, or water (Erickson 1997, Carey et al. 1998, 
Mackay et al., 1992; Howard et al., 1991, Shirai and Kissel 1996). They evaporate from soil or water very 
slowly. They are highly resistant to chemical reactions with water, oxygen, or other chemicals, and they 
are resistant to degradation by bacteria or other microbes. The bed of the Old Waste Lagoon (Northeast 
Ponded Waste Lagoon) provides an example of the persistence of these chemicals in that it is still highly 
contaminated with organochlorine chemicals even though the Site stopped discharging its contaminated 
wastewater to this pond more than 20 years ago. These chemicals also tend to bioaccumulate in food 
chains. 

PCBs, HCB, and PCDDs/PCDFs tend to bind tightly to soil and occur as dissolved compounds only at 
very low levels in water. Consequently, migration in groundwater is slow. Using the average total organic 
carbon (TOC) of soil, distribution coefficients calculated for dioxin and HCB at the Site indicate these 
compounds will migrate in groundwater at rates 7,600 and 960 times slower, respectively, than the 
groundwater itself (MWH 2004b). Contaminant transport modeling performed by MWH further 
demonstrated the immobility of dioxin and HCB, with dioxin reaching a concentration only of a few ppq 
at 4 meters after 30 years of transport from a high-concentration constant source and at the highest 
dispersivity. Under similar conditions, HCB was predicted to reach a concentration just below 1 ppb at 10 
meters from a high-concentration source after 30 years of continuous source-loading and transport in 
groundwater. 

However, all transport pathways that may be of interest for groundwater, such as releases of low levels of 
contaminants to shallow groundwater that subsequently release to surface water, have not been adequately 
assessed in evaluations of historical data. Absence of PCBs and other hydrophobic contaminants (PCBs, 
HCB, and PCDDs/PCDFs) in groundwater may be, in part, due to the separation of wastewater from 
groundwater by a thin (approximately 10-foot-thick) clayey silt layer (Figure 10-9); moreover, presence 
of vertically upward groundwater gradients may also contribute to lack of apparent mixing of wastewater 
and groundwater. How continuous this fine-grained layer and the magnitude of vertical groundwater 
gradients are unknowns that must be clarified during the RI.  

Aerial photography of the Site suggests that leakage of the acidic waste impoundments has been 
occurring over time through the levees or dikes that surround the ponded waste lagoons. Dark staining 
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observable along the northern and southern boundaries of the active ponded waste lagoons (Northwest 
and Southeast Ponded Waste Lagoons) further suggests occurrences of seepage through the dikes that 
bound the ponded waste lagoons (Figure 10-2). The dark staining in these areas may be the result of iron 
precipitation as the acidic water is neutralized by the surrounding carbonaceous oolitic sands. Review of 
aerial photography also suggests a direct discharge of wastewater in 1998 to the Buffer Area South 
(Attachment 10A). 

10.3.3 AIR 

Several potential sources of release of Site-related contaminants to air include stack emissions, fugitive 
emissions from process systems, and fugitive dust from waste piles such as the Gypsum Pile.  

Fugitive emissions may occur from uncontrolled processes, leaks in the duct work of ventilation 
equipment and spray dryers, plant process upsets, emergency releases, etc. Fugitive emissions from the 
Site could occur in gaseous, aerosol, or solid form. Some fugitive emissions, such as emergency releases, 
could occur as relatively short but intense emissions, and these releases could contain Cl2, HCl, and/or 
other hazardous substances.  

Wind conditions at the Site are variable, resulting in a variable pattern of wind dispersion of air releases. 
Under windy conditions, stack releases tend to be carried away in the downwind direction, and EPA has 
observed particulate dust clouds from contaminated waste areas of the Site like the Gypsum Pile 
(Attachment 10B). Magnitudes and distances of migration of stack or fugitive releases via wind have not 
yet been evaluated. Under calm conditions, stack releases can behave in complex patterns, including 
“looping” behavior whereby the plume comes to ground relatively near the stack. 

10.3.3.1 Stack Emissions 

The Magnesium Plant Main Stack includes six individual stacks—three from the Spray Dryer Systems, 
one from the melt reactor/chlorine-plant tail-gas, one from the chlorine bypass scrubber (CBS), and one 
from the Emergency Off Gas (EOG) scrubber. The EOG stack is a shorter fiberglass stack from the 
Chloride Storage Bin bag house that is not collocated with the main stack complex. Figures 10-23 and 10-
24 depict the spray dryer and chlorine process trains for the six discrete stack emission sources identified 
at the Site.  

Emissions from the Spray Dryer Systems contain natural gas combustion products and additional steam 
and vapor from the wet scrubbers. The emissions also contain particulate matter less than 10 microns in 
average diameter (PM10), particulate matter less than 2.5 microns in average diameter (PM2.5), and HCl. 
Emissions from the melt reactor include PM10/PM2.5, Cl2, and possibly other organics. Dioxin/furans 
and possibly other chlorinated compounds can be generated in the melt reactor due to the presence of Cl2, 
cyclic hydrocarbons, and a temperature within the range that promotes formation of these compounds.  
 
Particulates are removed from the melt reactor flue gas by a combination of a packed tower wet scrubber 
and venturi scrubber systems, resulting in the formation of HCl (water soluble) that is recycled for use in 
the process, with the excess discharged to the ditch system. The CBS scrubs the anode gas stream from 
the electrolytic cells; this gas stream is nearly pure Cl2, and is where PCBs and hexachlorobenzene form 
because the temperature range is favorable for formation of these products from reactions between the Cl2 
and trace amounts of organic material present. During routine operation, the anode gas stream is 
processed into a commercial liquid chlorine product in the Chlorine Plant, and a small tail gas flow is 
combined with emissions from the melt reactor and treated by the Chlorine Reduction Burner (CRB) prior 
to discharge to the atmosphere.  
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The CRB was installed in 1991, incorporating a natural gas fired combustion system that reduces Cl2 to 
HCl gas and removes chlorine from melt reactor and tail gas flow. Stack testing has indicated the 
efficiency of the CRB is 98% to 99% (DAQE-AN0716039-04, Oct. 5, 2004.). Scheduled CRB 
maintenance events include (1) an annual shutdown of approximately 7 days, and (2) a complete rebuild 
(requiring approximately 30 days of downtime) that typically occurs on a 10-year cycle. Shorter duration 
CRB shutdowns can also occur for regular maintenance or to address occasional malfunctions. Chlorine 
emissions due to maintenance and malfunctions are reported to the UDEQ Air Quality Division (UDEQ-
AQD) in semi-annual Maximum Achievable Control Technology Compliance Reports; additionally, 
monthly rolling-average reports of daily chlorine emissions are filed under the permit. 
 
Periodically, the magnesium production facility operates in a bypass mode during which the anode gas 
stream from the electrolytic cells and tail gas from the chlorine plant are scrubbed by the CBS. The CBS 
typically operates at an efficiency of approximately 95 percent, and according to the operating permit may 
be operated for 8 hours over any 14-day period. The CBS uses ferrous chloride as the scrubbing reagent, 
and ferric chloride is the scrubber output. Both are storage-capacity limited, which is the limiting factor in 
the operating duration of the CBS. Chlorine Plant downtime possibly occurs when the CBS is 
unavailable. The wet scrubbing systems do not undergo frequent downtime events and/or are integral to 
production and cannot be bypassed. Therefore, emission rates of particulates that may contain chronic 
COPCs are much less variable than are fugitive emission rates for Cl2 and HCL sources. 

10.3.3.2 Stack Gas Monitoring Results 

Stack gas testing by the facility occurs every 2 years. US Magnesium provided one round of stack 
emission data (from February 2010) to EPA. In these tests, particulate concentration rates ranged from 1.6 
to 76.7 pound per hour (lbs/hr), PCDD/PCDF TEQ was 4.1 nanograms (ng)/dry standard cubic meter 
(dscm) for the melt reactor, HCl ranged from 0.8 to 63.2 lbs/hr, and the chlorine emission rate for the melt 
reactor was 11.6 lbs/hr. No other organic or inorganic data have been obtained to characterize stack 
emissions.  

10.3.3.3 Fugitive Process Emission Sources 

Fugitive emissions from the melt reactor building are collected with a ventilation system, treated for 
particulates and soluble gases with a wet scrubber system, and discharged to the atmosphere. Periodic 
over-pressure events within the melt reactor result in discharges to the building interior through 
penetrations for the augers that clean debris from the off-gas system and through the salt seals placed 
around the graphite lances that are used to inject the chlorine into the melt and reactor cells. These events 
sometimes result in reddish dust discharging from the wall openings of the melt reactor building, and 
these releases are visible from off-site locations. These fugitive emissions are iron oxide dust and salts 
that have accumulated in the building interior, and do not contain high levels of chlorine. 

10.3.3.4 Fugitive Dust  

Four waste areas considered the primary potential sources of windblown contamination are the Gypsum 
Pile, the Landfill, the Northeast Ponded Waste Lagoon when dry, and the Smut Piles. Fugitive dust-
related contaminants are potentially present in many of the areas adjoining the dry and seasonally dry 
waste disposal areas. 
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10.3.3.5 Title V Operating Permit  

US Magnesium’s Title V Operating Permit issued by the UDEQ-AQD regulates allowable potential 
emissions of gases and particulates from point sources (stack emissions) and from non-point sources 
(fugitive emissions). Emissions from the facility include Cl2, HCl, particulates (including aerosols), and 
volatile organic hydrocarbons that include hazardous air pollutants. 

The facility’s total Cl2 emissions are the sum of emissions from four locations: the cathode stack, the melt 
reactor stack, the EOG system, and fugitive emissions. The allowable source-wide annual Cl2 emissions 
are 3,300 tons/year, which includes stack, equipment breakdown, and fugitive emissions. An additional 
Cl2 emission limit (beyond the 3,300 ton/year limit) of 7,500 tons/60 months is allowed for scheduled 
maintenance operations such as shutdown of the CRB. The Title V Permit requires monthly reports that 
track both the annual Cl2 emission limit and the rolling 60-month Cl2 emission limit, including mass-
balance calculations of daily chlorine releases.  

The Title V permit estimates fugitive Cl2 emissions of 75 tons/year based on the odor threshold of Cl2 
(0.3-0.5 ppm) and emissions emanating from the ventilation flows and equipment leaks for the four 
electrolytic cell buildings and melt reactor buildings. Fugitive HCl emissions are not included in the 
permit. Permitted VOC releases are 0.81 tons/year, including 0.61 tons/year of VOCs classified as 
hazardous air pollutants. 

The cathode stack emits Cl2 that is routinely emitted from the cathode section of the electrolytic cells. 
This stack also receives Cl2 from two other non-routine sources under the following circumstances: (1) if 
the CRB is not operating, this stack receives tail gas from the Chlorine Plant; and (2) if the Chlorine Plant 
is completely shut down (i.e., no Cl2 is being liquefied), this stack receives all Cl2 produced by the Anode 
Gas Collection System (normally flowing to the Chlorine Plant to be liquefied). Cl2 emissions from the 
cathode stack are included in the source-wide annual Cl2 emission limit.  

The melt reactor stack receives emissions from the melt reactor circuit that are mostly controlled 
emissions from the CRB and associated scrubbers, and controlled emissions from the EOG circuit. The 
melt reactor circuit is the only gaseous waste steam with any organic contaminant requirements. For the 
melt reactor, the limit for PCDDs/PCDFs is a TEQ of 36 ng/dscm corrected to 7 percent oxygen. 
Allowable emissions of Cl2 are up to 100 lbs/hr, and HCl emissions are permitted up to 7.2 lbs/hr. 

The EOG stack is used to capture fugitive emissions of Cl2 in the Melt Reactor Building. Emissions of Cl2 
are allowed up to 26 lbs/hr, and HCl emissions are permitted up to 46 lbs/hr. 

Other point sources for emissions from the facility include three spray dryers. The Title V permit allows 
up to 200 lbs/hr of HCl emissions for each spray dryer. 

The permit also allows total suspended particulate emissions of up to 100 lbs/hr for each spray dryer. 

10.3.3.6 Daily Cl2 Discharge Reports under UDEQ-AQD Permit.  

In accord with the operating permit, US Magnesium files regular reports with the UDEQ-AQD of daily 
Cl2 discharges. The values are based on mass balance computations by US Magnesium, using daily 
records of production rates and knowledge of the status of plant control processes.  

Data covering the period 2005-2012 are shown on Figures 10-25 and 10-26. These data indicate that the 
typical daily release of Cl2 generally is 5-10 tons/day, but that periodic Cl2 release rates from the facility 
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vary substantially, with some daily releases approaching or exceeding 10 times the typical level. While 
most of these high release rates occur short-term (lasting 1 day or less), Figure 10-26 illustrates the high 
release rates during the period of CRB shutdown/maintenance in late 2011. As noted above, this period 
shutdown is allowed under the permit, and typically occurs once every 10 years. 

 

Figure 10-25. Reported Estimates (Calculated) of Cl2 Releases from 2005 through 2012  
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Figure 10-26. Reported Estimates (Calculated) of Cl2 Releases from 2011 through 2012   
 
10.3.3.7 “Historical” Air-Contaminant Monitoring 

Concentrations of chlorine in air have not been measured as part of a systematic air monitoring program; 
nor have concentrations in air of SVOCs, PCBs, dioxins\furans, or VOCs been measured. Chlorine has 
been measured in ambient air at the Site during EPA inspections, with instantaneous readings of up to 10 
ppm (EPA 2005a). 

HCl in ambient air within and around the Magnesium Plant was sampled by UDEQ-AQD during the 
summer months from 1993 to 1996. Results (shown on Figure 10-27) indicate 8-hour average gaseous 
HCl concentrations ranging from a high of 220 micrograms per cubic meter (µg/m3) to levels below the 
method reporting limits at distances ranging from 1 to 7.5 miles from the Magnesium Plant. The highest 
levels of HCl occurred between 2 and 3 miles west and southwest from the Site. Detectable levels of these 
constituents were also found beyond the 5-mile radius preliminary study boundary. Particulate chloride 
levels (not Cl2), averaged over 8 hours, ranged from less than the method reporting limit to 4.5 µg/m3 at 
distances ranging from 1 to 7.5 miles from the Magnesium Plant. The highest level of chloride 
particulates was detected 7.5 miles south of the Magnesium Plant. Notably, various process upgrades-
modifications have occurred at the facility beginning in 2001, so these observations from 1993-1996 may 
not be typical of what occurs under current conditions. 

10.3.3.8 Meteorological Monitoring 

Under the Utah State Energy Program's ALP, a temporary meteorological station at a height of 20 meters 
was installed at the southeast corner of the Northeast Ponded Waste on April 6, 2009, and operated for 
approximately 1 year. Subsequently, a meteorological station with instruments at 10 meters and 50 meters 
was installed at the ATI Titanium Plant south of the Site, and this station was certified in August 2009. 
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Figure 10-13 presents the annual average wind rose at the ALP and ATI meteorological stations adjacent 
to the Site and at other locations in the area. On these figures, the length of each radiating wedge indicates 
the frequency at which the wind blows from the direction shown. Variability in these wind roses 
illustrates variability in wind patterns at different locations within and around the Site. 

Figure 10-14 shows the data for the period between August 2009 and August 2010. Based on the 50-
meter height station data, dominant winds exceeding 19.7 miles per hour (mph) occur 16 percent of the 
time from the northwest, and 11 percent of the time from the west-northwest. Similar strength winds also 
come from the south approximately 11 percent of the time. Winds between 12.8 and 19.7 mph come from 
due east toward the Lakeside Mountains during more than 8 percent of the time. Lighter winds have north 
and south directional vectors during nearly 7 percent of the time. Still lighter wind vectors are observed 
during less than 5 percent of the time from most other directions. Data from the ATI 10-meter height 
stations are very similar to data from the 50-meter station (Figure 10-14).  

10.3.3.9 Air Modeling 

Because data regarding concentrations of Site-related airborne contaminants are relatively scarce, EPA 
and US Magnesium’s consultant ERM collaborated to use air dispersion modeling as a strategy for 
estimating variations across the Study Area in concentrations of contaminants released from the 
Magnesium Plant as a function of time and location.  

Attachment 10C summarizes details of the modeling approach used by US Magnesium/ERM. Modeling 
calculations were performed using AERMOD, a dispersion modeling system approved by EPA for air 
quality regulatory and permitting support. The system allows evaluation of impacts of releases from 
multiple sources, using detailed data regarding the terrain around a site and actual meteorological 
conditions at the site to predict those impacts as a function of both time and location. Because obtaining 
reliable quantitative data on emission rates of all analytes from all sources of potential concern is often 
difficult, and because model outputs are sometimes not highly accurate without detailed “calibration,” all 
emission rates modeled were relative rather than absolute. Thus, model results are useful in understanding 
expected spatial and temporal patterns of concentrations of gases and fine particulate matter released from 
the site, but these values are not expected actual concentrations. 

The US Magnesium/ERM model calculations evaluated the impact of releases from five point sources and 
five area sources. The five point sources represent the five sources of gas emitted to air through the main 
stack at the Site. The five area sources represent fugitive (non-stack) emissions from other sources within 
the Magnesium Plant. The relative source terms were 2 for each point source and 0.02 for each fugitive 
source (i.e., approximately 99 percent of the total releases to air are assumed to come from the stack, with 
about 1percent from other sources). 

Based on these assumptions, and using 3 years of meteorological data (August 2009 to July 2012) 
obtained at the nearby ATI meteorological station, relative concentrations were calculated for each of 288 
locations spaced in a 1,000-meter grid pattern within the 5-mile radius Study Area. At each location, the 
raw output of the model is the relative concentration at each hour of each day over a 1-year period. These 
data may then be averaged over longer time periods (day, week, month, season, year) so that both short-
term and long-term patterns can be evaluated. 

Figure 10-28 shows the hourly average results for three selected locations as a function of time over 1 
year. Two of these locations are near the Magnesium Plant, and the third is in the Lakeside Mountains 
southwest of the Magnesium Plant. As shown at all three locations, concentrations predicted by 
AERMOD vary significantly as a function of time. In the foothills, concentrations can vary by as much as 
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two orders of magnitude. As expected, with increased distance from the Magnesium Plant, the frequency 
of high relative concentration spikes predicted by AERMOD is lower in the foothills. Near the 
Magnesium Plant, the predicted concentrations vary by more than an order of magnitude, and the higher 
concentration spikes occur more frequently. The changes in relative concentrations predicted by 
AERMOD are attributable to Gaussian dispersion and to changes in meteorological conditions expected 
at specific locations. Other influences that can impact variability in concentrations, not included in the 
AERMOD calculations, are related to release rates from the Magnesium Plant (as shown on Figures 10-25 
and 10-26).  

Figure 10-29, developed utilizing the AERMOD model data from US Magnesium/ERM, shows the 
expected spatial pattern of long-term (1-year) average relative concentrations as a function of location 
across the Site. As can be seen on this figure, higher concentrations are expected within the source area 
and in the foothills area. 

US Magnesium/ERM also modeled the expected spatial pattern of long-term (1-year) average 
concentrations stratified by season, as shown on Figure 10-30 (summer and fall) and Figure 10-31 (winter 
and spring)—highest average concentrations (indicated by areas enclosed with blue or bright pink lines) 
are predicted in the foothills of the Lakeside mountains west and southwest of the Magnesium Plant, with 
a second area of high impact close to the Magnesium Plant (mainly to its south). Although impacts within 
these same two areas remain elevated in all seasons, the relative magnitudes and exact locations fluctuate 
as a function of season. 

Independent AERMOD calculations by EPA based on the same assumptions and same input data yielded 
generally similar results. 

AERMOD assumes that all emissions behave as dilute gases. Consequently, AERMOD predictions of 
spatial dispersal patterns are not likely to represent behaviors of releases with concentrations of chlorine 
in air sufficiently high that the releases behave as a dense gas (Cl2 is more than twice as dense as air). 
While dense gas releases are not expected to occur from the stack, these releases might occur from 
fugitive sources in and around the operating facility. For this reason, EPA also performed screening-level 
calculations using the DEGADIS model to gain an understanding of expected behavior of dense Cl2 
releases. Details of the DEGADIS modeling effort appear in Attachment 10D.  

In brief, DEGADIS models atmospheric dispersion of elevated or ground-level, area-source, denser-than-
air gas (or aerosol) contaminants released into an atmospheric boundary layer over flat, unobstructed 
terrain. DEGADIS models the dispersion processes that accompany the gravity-driven flow, contaminant 
entrainment into the atmospheric boundary layer, and subsequent downwind travel from the release. 
DEGADIS also accounts for ground reflection when the plume’s lower boundary reaches the ground 
level. The primary purpose of the modeling was to determine an approximate distance measured from the 
main stack at the facility where maximum contaminant concentrations in air would occur when dense gas 
releases emanate from both stack and fugitive emissions sources. 

DEGADIS modeling for fugitive emissions was performed over a range of meteorological conditions, 
including both unstable and stable atmospheres with both light winds (1 meter/second, associated with 
stable conditions) and light to moderate winds (1 to 4 meters/second) for unstable conditions. Based on 
these inputs and assumptions, the highest downwind concentration arising from fugitive emissions of a 
dense gas occurred at the facility’s fence line, close to the fugitive sources.  
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Taken together, these model predictions support a conceptual model of airborne contaminant 
concentrations in the Study Area that vary significantly over both time and location due to variability in 
meteorological conditions, as well as variations in release rates and release sources. This high variability 
is a key feature that must be considered in development of an air sampling plan (as discussed in WS#11). 

10.3.3.10 Human Exposure Incidents    

The EPA is aware of several instances during which humans have been exposed to air from the Site that 
may have posed risk of harmful effects. Some of these reports are anecdotal and do not include any 
measurements of chemical types or levels, while others include measurements from Cl2 monitors: 

• In 2009, a contractor working at the ATI plant called the EPA to complain of exposures to 
chlorine in air at the ATI facility. The caller said he was having some respiratory problems.  

• In 2011, BLM staff were working on BLM lands approximately 2 miles from the Magnesium 
Plant. The workers reported that the air caused unpleasant smells, tastes, and adverse body 
reactions over a 15-minute period before they left the area. Subsequent to this incident, the BLM 
State Director issued an Instruction Memorandum that prohibits BLM employees from coming 
within 5 miles of the Magnesium Plant.  

• In October 2012, an incident involving Cl2 and HCl fumes emanating from the Magnesium Plant 
or ditches interrupted sampling activities as US Magnesium/ERM and EPA-contractor (oversight) 
staff were attempting to collect samples from the ditches north of the facility. They had to 
temporarily abandon the planned work area due to Cl2 monitor readings indicating unsafe 
exposure levels (ERM DMA Reports [November 2012 and January 2013] and PWT3 DMA 
Oversight Field Report [May 2013]); they resumed work after air conditions became acceptable 
to continue the field work. 

• On June 26, 2013, an EPA Region 8 Superfund scientist was conducting oversight activities near 
the US Magnesium facility to verify setup and operation of various types of air sampling and 
monitoring equipment for the Air-DMA conducted by US Magnesium/ERM southwest of the 
operating facility and approximately 100 meters west of the parking lot. During observation of 
calibration activities around 1:15 p.m., the main stack plume came down to the ground, triggering 
the Cl2 monitor alarm at the 0.5 ppm level; Cl2 concentration then increased to a maximum of 
21.5 ppm. The meteorology at the time of exposure was warm temperatures (around 90 ºF) with 
clear skies and light and variable winds. The monitor indicated concentrations exceeding 5 ppm 
for approximately 1 minute, with concentrations decreasing to less than 0.5 ppm during the 
subsequent 2-minute period. 

These events illustrate the need for detailed investigations of the magnitude and frequency of human 
exposures to Cl2 and HCl in and about the Site. 

10.3.4 CONTAMINATION IN SURFACE WATER 

During the DMA for soil, sediment, waste, and water, four surface water samples were collected and 
analyzed for COPCs in waste water and surface water. Results for waste water are provided in Table 2-4 
of the Draft Phase 1A Laboratory DMA Memorandum for Soil, Sediment, Waste, and Water (ERM 
2013). Results indicate presence of WHO PCB congeners and higher concentrations of PCB homologs in 
waste water samples collected from PRI Areas 1, 5, 6, and 7, with trace amounts found in the adjacent 
solar pond samples. Concentrations of WHO congeners were highest in the ditches at PRI Area 1, ranging 
up to 2,300 picograms per liter (pg/L) for PCB 167 and homolog concentrations up to 430,000 pg/L for 
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dichlorobiphenyl homologs. Total haloacetic acids (HAA) were found in waste samples up to 5,100 µg/L 
in water from the Southeast Ponded Waste Lagoon (PRI Area 6). A variety of chlorinated and brominated 
solvents including bromoform were found in all of the samples analyzed at concentrations as high as 
200 µg/L in waste water from PRI Area 6. Semivolatiles and metals were generally not detected except at 
low concentrations, but reporting limits were elevated in some samples. Mammalian TEQs resulting from 
high concentrations of primarily PCDFs were highest in the ditches (PRI Area 1) at .005 ppb TEQ (ERM 
2013).  

10.3.5  CONTAMINATION IN BIOTA 

Stratus (2007) summarized data regarding concentrations of PCDDs/PCDFs, PCBs, and HCB in biota 
such as plants, invertebrates (e.g., beetles, spiders, brine flies), mice, and bird eggs. These compounds 
were analytes because they can bioaccumulate in tissues of organisms and bio-magnify in the food chain. 
Mice collected from three areas at the Site (the Sanitary Lagoon, the area between the old and active 
waste ponds, and the area north of the Smut Pile) were found to have total dioxin/furan tissue 
concentrations ranging from 0.02 to 3 ppb, with the highest levels (0-5 to 2 ppb) in mice from the 
Sanitary Lagoon. In contrast, mice from reference areas had total dioxin/furan tissue concentrations below 
0.005 ppb. Similar patterns were observed for HCB (7-2000 ppb in mice from on Site vs. < 2 ppb in 
reference area mice) and for PCBs (0.2 to 100 ppb in mice from on Site vs. <0.1 ppb in reference area 
mice). 

Plants and invertebrates from the Sanitary Lagoon were also the most highly contaminated of any 
collected at the Site. Concentrations of total dioxins and furans, total PCBs, and HCB were thousands of 
times higher in plants and invertebrates collected from the Sanitary Lagoon than from reference areas, and 
hundreds of times higher than from reference areas in samples collected from other areas at the Site. In 
addition, bird eggs were collected from nests at or near the Site and analyzed for contaminants. Eggs were 
collected in 2004, 2005, and 2006 from nests of American avocets, snowy plovers, and horned larks at or 
near the Site. Nest locations included the bed of the Old Waste Lagoon (Northeast Ponded Waste 
Lagoon), vegetated areas between the Old Waste Lagoon (Northeast Ponded Waste Lagoon) and Active 
Waste Lagoon (Southeast and Northwest Ponded Waste Lagoons), and the beds of solar evaporation 
ponds immediately south of the Site. Eggs were also collected from reference areas for comparison. The 
bird eggs collected from and near the Site had much higher concentrations of PCDDs/PCDFs, PCBs, and 
HCB than eggs from reference areas. Other reports have also provided biological data that indicate 
elevated concentrations at the Site (Parametrix 2004) (Stubblefield 2007). 

10.4  RISK ASSESSMENT FINDINGS REPORTED BY OTHERS 

The EPA has not yet performed any CERCLA RAs at the Site. US Magnesium/ERM is expected to 
prepare baseline RAs at the later stages of the Phase 2 investigations under EPA supervision and in 
accord with EPA guidance. However, several authors have employed data from the historical 
investigations to support human or ecological risk evaluations and to identify the chemicals that appear to 
be the largest contributors to risk. RA findings based on the data presented in these reports for areas 
outside the Magnesium Plant are summarized briefly below. 
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10.4.1  PREVIOUS HUMAN HEALTH RISK ASSESSMENTS 

10.4.1.1 MWH (2005c) 

MWH (2005c) performed a human health RA that estimated cancer and noncancer risks to several types 
of on-Site workers and to an off-site rancher. Exposure scenarios evaluated are summarized below:  

Medium Pathway Facility 
Worker 

Industrial 
Worker 

Construct. 
Worker 

Pond 
Inspector Rancher 

Soil and 
sediment 

Ingestion X X X X  
Dermal contact X X X X  
Inhal (PM10s) X X X   

Groundwater Ingestion   X   
Dermal contact   X   
Inhal (VOCs)   X   

Beef Ingestion     X 
 
Exposure parameters for workers were based on a survey of work patterns of current Magnesium Plant 
workers. Other exposure parameters were EPA default values. 

Cancer and non-cancer risks from exposure to Site-related contaminants were evaluated using 
deterministic equations recommended by the EPA. When risks approached or exceeded a level of 
concern, risks were also evaluated using a probabilistic approach. 

Soil and Sediment 

The soil and sediment data used in this RA were derived from studies from 1998 and subsequently. 
Documentation of the rationale for samples collected prior to 2003 was not available, and the authors 
speculated that the data might not be representative, and could be biased high. The rationale and design 
for soil and sediment data obtained by MWH are documented in the MWH Site Investigation Workplan 
(MWH 2003a). 

Soil and sediment data were available for 9 of 14 work management areas (WMA), including the Barium 
Sulfate Pile, Gypsum Pile, Smut Pile, courtyard, Central Ditch, Chlorine Ditch, Main Ditch, Western 
Ditch, and Old Waste Lagoon (Northeast Ponded Waste Lagoon). Data were not available for the Boron 
Ditch, Active Waste Lagoon (Southeast and Northwest Ponded Waste Lagoons), Sanitary Lagoon, barrow 
pit, or Landfill. The Landfill was assumed similar to the Gypsum Pile. The numbers of available data 
points for various analytes within various areas are summarized below: 
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Sample Results in Soil and Sediment 

WMA HCB NDMA PCBs PCDDs/PCDFs Metals 
Barium sulfate pile 6 1 3 5 0-3 
Gypsum pile 25 4 18-22 26 1-4 
Smut pile 10 2 8 12 0-3 
Courtyard 9 0 1-3 4 1-7 
Central ditch 17 0 0 10 0-4 
Chlorine ditch 11 1 1 9 1-3 
Main ditch 16 2 2-4 14 3-8 
Western ditch 12 1 1-11 1 1 
Old waste pond inlet1 11 1 1-3 3 0-1 
Old waste pond1  15 0 9-10 13 0-4 

1. Old Waste Pond is synonymous with Old Waste Lagoon (Northeast Ponded Waste Lagoon) 

COPCs for soil and sediment were identified by MWH (MWH 2005a) by determining if the maximum 
concentration of an analyte detected in any sample exceeded that analyte’s Region 9 residential screening 
level for soil. COPCs identified for soils and sediment included HCB, PCBs, PCDDs/PCDFs, NDMA, 
arsenic, chromium, copper, and thallium.  

Groundwater 

The rationale and design for acquisition of groundwater data are documented in the MWH Groundwater 
Monitoring Plan (MWH 2004a). For groundwater, results of more than 100 water sample analyses were 
available that included concentrations of VOCs, SVOCs, dioxin/furans, and metals. COPCs for 
groundwater were identified by determining if the maximum concentration of an analyte detected in any 
sample exceeded that analyte’s Region 9 residential screening level for drinking water. COPCs identified 
by MWH (2005b) included 20 VOCs, 5 SVOCs (including HCB), PCDDs/PCDFs, and 4 metals (arsenic, 
barium, manganese, and selenium).  

Beef 

No data were available for beef, so the study authors estimated tissue concentrations by modeling uptake 
from soil and plants into beef tissues. 

Results  

Based on the deterministic exposure parameters and equations selected for use, cancer and noncancer 
risks were estimated at below a level of regulatory concern (cancer risk < 1E-04, hazard index [HI] < 1) 
for most receptors in most areas. Exceptions (cancer risk > 1E-04 and/or HI > 1) included exposure of 
industrial workers at the courtyard, Central Ditch, Main Ditch, and Western Ditch, and exposure of 
construction workers at the Central Ditch and Main Ditch. The elevated cancer risks to workers were 
attributable primarily to oral exposure to PCDDs/PCDFs and to HCB. PCBs were also an important 
contributor at the Western Ditch. Elevated non-cancer risks were attributed mainly to oral exposure to 
HCB, with additional contributions from PCBs in the Western and Main Ditches. Estimated risks from 
ingestion of beef from cattle that were allowed to graze on Site were generally low. The highest risk was 
8E-05, which occurred for ingestion of beef from cattle that had grazed near the Main Ditch. In this case, 
the excess cancer risk was due mainly to PCDDs/PCDFs uptake into beef tissue. 
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10.4.1.2 DeGrandchamp (2007) 

DeGrandchamp (2007) reviewed the Human Health RA prepared previously by MWH (2005c) (see 
above). The author concluded that risks to workers in the “remote areas” (areas outside the Magnesium 
Plant) probably had been overestimated in the MWH report, but that risks were likely above a level of 
concern (cancer risk > 1E-04) at a number of locations, including the Central Ditch, Chlorine Ditch, Main 
Ditch, old waste pond (Old Waste Lagoon [Northeast Ponded Waste Lagoon]), and current waste pond 
(Active Waste Lagoon [Southeast and Northwest Ponded Waste Lagoons]). 

10.4.1.3 ChemRisk (2007) Finley Expert Report 

The B.L. Finley Expert Report (ChemRisk 2007) evaluated human health risks from Site-related 
contaminants. Receptors evaluated included current workers, future industrial workers, and future 
construction workers. For current workers, exposure outside the Magnesium Plant was evaluated at two 
waste WMAs, the Gypsum Pile and the Smut Pile. The future industrial worker and the future 
construction worker were each evaluated at 12 WMAs. Exposure pathways evaluated included oral and 
dermal exposure to soils and sediments, and inhalation of PM10 in air.  

The author of this report depended on environmental data obtained previously by MWH. No new 
environmental samples were collected as part of this RA. Analytes evaluated included metals, VOCs, 
SVOCs, PCBs, and PCDDs/PCDFs.  

Finley in his Expert Report (ChemRisk 2007) identified COPCs by determining if the maximum 
concentration of an analyte detected in any sample exceeded that analyte’s Region 9 residential and 
industrial screening levels for soil or drinking water levels (http://www.epa.gov/region9/superfund/prg/). 
Table 10-1 shows the results for soil and sediment. Chemicals that exceeded the industrial preliminary 
remediation goals (PRG) for soil and that were retained for quantitative evaluation in soil and sediment 
included HCB, PCBs, PCDDs/PCDFs, and arsenic.  

Table 10-2 shows the results for groundwater. Although a number of chemicals exceeded their PRGs for 
tap water, including 16 VOCs, 4 SVOCs (including HCB), PCDDs/PCDFs, and 6 metals, the author did 
not evaluate risks from water because exposure of workers to groundwater was “not expected to occur.” 

Exposure point concentrations of COPCs in soil and sediment were estimated using EPA’s ProUCL 
software. Exposure parameters for current and future industrial workers were derived from worker 
surveys and from a Site-specific study of dermal adherence of soil. Exposure parameters for construction 
workers were based on EPA 1989, 1997a, and 2004a. 

Based upon the exposure parameters and equations selected for use, the author concluded that risks to 
current workers at the Magnesium Plant were below a level of concern for both cancer (risk < 1E-04) and 
noncancer (hazard quotient [HQ] < 1). For future industrial workers, the author concluded that risks were 
below a level of regulatory concern at all locations except the Chlorine, Central, and Main Ditches. In the 
Chlorine Ditch, the risk was 1E-04, due mainly to ingestion and dermal contact with HCB. For the 
Central Ditch (risk = 3E-04) and the Main Ditch (risk = 2E-03), risks were due mainly to ingestion and 
dermal contact with PCDFs. 

  

http://www.epa.gov/region9/superfund/prg/
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10.4.2 PREVIOUS ECOLOGICAL RISK ASSESSMENTS 

10.4.2.1 Parametrix (2004) 

Parametrix (2004) performed a focused ERA to evaluate potential risks to resident and migratory wildlife 
(birds, mammals) and other ecological receptors posed by exposures to selected chemicals within nine 
WMAs at the Site. Ecological risks were not evaluated at other WMAs either because those WMAs had 
been proposed for closure activities or because they had been characterized as having no discernible 
ecological habitat based on reconnaissance activities during summer 2003. 

Ecological receptors evaluated included terrestrial plants and invertebrates, soil microorganisms, aquatic 
invertebrates (brine flies, brine shrimp), avian species (tree swallow, spotted sandpiper, American avocet, 
California gull, peregrine falcon, red-tailed hawk), and mammalian species (black-tailed jackrabbit, deer 
mouse, coyote, badger). 

Data Used 

The data used in the ERA were obtained between 1998 and 2004. Samples were collected from within the 
primary waste disposal areas and two reference areas. No samples were collected outside of the primary 
waste disposal areas. Chemicals selected for evaluation were PCDDs/PCDFs, PCBs, HCB, and metals 
(arsenic, barium, cadmium, chromium, lead, and selenium). Depending on the WMA, chemical 
concentrations were measured in multiple environmental media, including waste material, soil, sediment, 
surface water, and tissue (plant and animal). The number and types of samples used to estimate exposure 
to HCB, PCBs, PCDDs/PCDFs, and metals are as follows: 

Media 

Number of Samples Used to Estimate 
Ecological Exposure 

HCB PCBs Dioxins/ 
Furans Metals 

Sediment 36 25 50 17 

Soil 43 31 49 18 

Invertebrates 7 7 7 7 

Mice 7 7 7 7 

Plants 7 7 7 7 

Surface water - - - 6 
 
Although some differences seemed apparent between the older and newer data, all data were pooled at 
each WMA. However, samples that were non-detect in pre-2003 studies were not used if the detection 
limit exceeded that reported in the 2004 study because this could have imparted an artificially high bias to 
the data set. 
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RA Approach 

Literature-based toxicity values were used to evaluate exposures of ecological receptors at the Site. Risks 
to aquatic receptors were evaluated by comparing sediment and surface water concentrations to existing 
sediment guidelines and water-based toxicity values. Risks to birds and mammals were estimated using 
models incorporating default ingestion rates and Site-specific concentration data for soil, sediment, 
surface water, and biological tissue (plants/forbs, terrestrial and aquatic invertebrates, deer mice, harvest 
mice). Egg toxicological data were not included in the risk evaluation, but were recognized as requiring 
evaluation pending data availability. 

For soil, EPA screening levels (ecological soil screening levels [Eco-SSL]) were used as a first choice 
whenever available, and Oak Ridge National Laboratory (ORNL) databases were used as a second choice. 
ORNL databases considered included Toxicological benchmarks for wildlife (ORNL 1996), Toxicological 
benchmarks for screening contaminants of potential concern for effects on terrestrial plants (ORNL 
1997a), and Toxicological benchmarks for contaminants of potential concern for effects on soil and litter 
invertebrates and heterotrophic process (ORNL 1997b).  

Sediment and soil guidelines were also obtained from the literature, and included MacDonald et al. 
(2000); Persaud, Jaagumuagi, and Hayton (1993); NOAA (1999); and Canadian Council of Ministers of 
the Environment (CCME) (2002). Toxicity equivalence factors for dioxins, furans and PCBs were 
identified from Framework for application of the toxicity equivalence methodology for polychlorinated 
dioxins, furans and biphenyls in ecological risk assessment (EPA 2003b). 

It was assumed that avian and mammalian receptors may have acute chemical exposures (days) at all 
WMAs and chronic exposures (10 weeks to years) at WMAs with sufficient habitat and food availability 
to sustain long-term exposures. Thus, both acute and chronic toxicity values were identified for birds and 
mammals. 
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Results  

The following is a summary of the estimated risk at the nine WMAs evaluated: 

WMA(s) Microbes, Vegetation and 
Invertebrates Birds and Mammals Comments 

SMUT Pile, Barium 
Sulfate Area and 

Gypsum Pile 
Not applicable (NA) All acute HQs<1 

No vegetation or water; assumed 
only acute exposure for birds and 

mammals 

Area North of SMUT 
Pile and West of 

Gypsum Pile 

Soil barium and chromium 
benchmarks exceeded (HQs 
of 1.2 and 34, respectively) 

No acute risks; 
chronic dioxin HQ 

for mammals was 1.7 

Terrestrial habitat with shadscale 
and greasewood 

Area Between Old 
and Active Waste 

Ponds1 

Soil barium and chromium 
exceeded benchmarks (HQs 

of 1.2 and 19.2, 
respectively) 

No acute risks; 
chronic arsenic HQ 

for mammals was 1.3 

Terrestrial habitat with saltgrass 
and shadscale 

Sanitary Lagoon 

Soil arsenic, barium, 
cadmium, chromium, lead 

and selenium exceeded 
benchmarks (up to 558 for 

invertebrate chromium HQ) 

No acute risks; For 
mammals, chronic 

arsenic HQ was 1.4, 
dioxin HQ was 24.2, 

and HCB HQ was 
37.5 

Standing water with wet sediment 

Barrow Pits 
Sediment arsenic HQ=1.47 

and HCB HQ=17. No 
surface water exceedances. 

No benchmark 
exceedances Saline standing water only 

Old Waste Pond1 

Sediment arsenic HQ=6.1, 
total PCBs HQ=1.2, dioxin 

HQ=12.1, and HCB 
HQ=307. 

No benchmark 
exceedances; data on 
egg toxicity endpoint 

pending from 
USFWS and EPA 

Isolated patches of saline water; no 
vegetation 

Active Waste Pond 1 NA Acute water arsenic 
HQ for mammals=6.3 

pH=1.2; does not support aquatic 
organisms 

1. Old Waste Pond is synonymous with Old Waste Lagoon (Northeast Ponded Waste Lagoons), and Active 
Waste Pond is synonymous with Active Waste Lagoon (Southeast and Northwest Ponded Waste Lagoons). 

Based on the risk calculations, the main sources of risk were chromium, dioxin, and HCB. It should be 
noted that no HIs were estimated (i.e., all HQs are for individual chemicals and individual media with no 
summing to estimate risk from multiple chemical or multiple media exposures). The ERA described 
confidence in predicted risks to invertebrates (aquatic, terrestrial) and vegetation, microbes, and 
invertebrates (terrestrial) as “very uncertain” due to the uncertain quality of the underlying benchmarks 
and their magnitudes relative to reference area and/background concentrations for some metals. 
Confidence in predicted risks to avian and mammalian receptors was characterized as “considerable” due 
to the amount of Site-specific data used in estimating risks to these receptors.  

10.4.2.2 Stratus (2007) 

Stratus (2007) prepared an ecological Environmental Endangerment for the Site based on the expert 
opinions of Douglas Beltman and Mark Stackhouse. Although this RA did not follow EPA guidelines, the 
approach is very similar to an EPA SLERA. 
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Data Used 

This report used the same chemical data as the Parametrix (2004) ERA for sediment, soil, invertebrates, 
mice, and plants. New data utilized in this report included bird survey data obtained by Stackhouse in 
2002 and bird egg data obtained by EPA and USFWS from 2004 to 2006. 

Bird surveys occurred at two off-site observation locations (Phase 1) and five observation locations 
(Phase 2) within the waste disposal areas. Observation points were located between the Old Waste 
Lagoon (Northeast Ponded Waste Lagoons) (PRI Area 7) and the Active Waste Lagoon (Southeast and 
Northwest Ponded Waste Lagoons) (PRI Areas 5 and 6). Phase 1 observations occurred on 8 days from 
mid-May to mid-June, and Phase 2 observations occurred on 16 days from late July to early November, 
for a total of 24 days. Data provided in the report include numbers of each bird species observed and the 
general location of each, as well as some notes about observed behaviors. The report also summarized 
data from other sources regarding wildlife activity. 

Additionally, the report discussed bird egg chemical residue data from EPA and USFWS obtained from 
2004 to 2006. Bird species for which egg samples were collected at and near the Magnesium Plant 
included the snowy plover, American avocet, and horned lark. The only chemicals addressed in the 
discussion of bird egg data were PCDDs/PCDFs and HCB. 

Environmental Endangerment Methods 

Based on the bird survey data, the authors concluded that birds and other wildlife in the area of the facility 
come in contact with the contaminants from the facility. Analytical data regarding PCDDs/PCDFs, PCBs, 
and HCB in abiotic media were compared to a range of toxicity benchmarks and adverse effects data in 
the scientific literature. Mammalian tissue and bird egg data were compared to benchmarks for 
contamination in wildlife diets, and to toxicity data from the scientific literature. Sources of benchmarks 
for these chemicals included: 

• A compilation of available sediment benchmarks prepared in 2000 for Environment Canada 
(MacDonald et al. 2000)  

• Ambient water quality criteria established by the EPA (for PCBs only) (EPA 2006b) 

• Guidelines for protection of wildlife developed by CCME (2003) 

• Environmentally protective values developed by agencies of the Government of the Netherlands 
(Stortdelder, van der Gaag, and van der Kooij 1989; Liem et al. 1993; Verbruggen, Posthumus, 
and van Wezel 2001) 

• Values developed by EPA and NOAA as part of program-wide or regional ecological 
assessments of contamination (EPA 1993a, 1995, 1999b; MacDonald Environmental Sciences 
1999) 

• Environmental quality guidelines developed by state or provincial governments (e.g., Persaud, 
Jaagumuagi, and Hayton 1993; NYSDEC 1998). 
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Conclusions 

Based on their analysis of the available information, the authors of this report concluded that: 

• Concentrations of PCDDs/PCDFs, PCBs, and HCB are many thousands of times greater in the 
soil, sediment, and surface water at the Magnesium Plant than at reference areas. 

• Many individuals of many different wildlife species have been observed at and near the facility, 
demonstrating that wildlife are exposed to contaminants at and near the Magnesium Plant.  

• Plants, terrestrial and aquatic invertebrates, mice, and bird eggs at the Magnesium Plant are much 
more highly contaminated with PCDDs/PCDFs, PCBs, and HCB than at reference areas. 
Contamination of bird eggs demonstrates that the chemicals produced and disposed of by the 
Magnesium Plant have entered the food chain and are being accumulated by birds that feed in the 
area.  

• The Magnesium Plant discharges highly acidic water into the active wastewater pond. Such ponds 
of highly acidic water do not occur naturally in the environment and, because they are highly 
corrosive to biological tissue and toxic when ingested, pose a threat to any wildlife coming in 
contact with the water. Many birds were observed coming into contact with ditch or pond water. 

• Contamination at and from the Magnesium Plant poses a substantial threat to ecological resources 
in the area.  

• Resources in the GSL are at risk because of possible future failure of the Old Waste Lagoon 
(Northeast Ponded Waste Lagoons) dike (this occurred in 1984). 

10.5  BERGER DIAGRAMS FOR HUMAN AND ECOLOGICAL RECEPTOR 
EXPOSURE 

Based on results of previous studies and available data, EPA has developed Berger diagrams, also 
commonly referred to as CSMs or pathway receptor network diagrams, that summarize EPA’s current 
understanding of sources of contaminant releases to the environment, fate and transport processes that 
may result in migration of contaminants in the environment, and the routes and pathways by which 
human and ecological receptors may be exposed to Site-related contaminants. These models are described 
below. 

Sources of Release and Transport Pathways 

Sources of release and transport pathways are similar for human and ecological receptor exposure. 
Historical and current operations at the Site have resulted in generation of three main types of waste that 
may be released to the environment: 

• Gases and fine particulate materials released to air 

• Solid materials placed in piles on the ground or released from plant buildings as fugitive dusts 
that fall to soil 

• Liquids and slurries discharged through ditches and pipes into waste impoundments. 

These releases lead to presence of Site-related chemical contaminants in air, surface soil, waste piles, 
surface water, sediments, and groundwater. Contaminants in these soil and waste piles may be further 
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dispersed through the environment by wind (airborne contaminants), while contaminants in ditches and 
ponds may be dispersed by surface water runoff. In some cases, breaches of impoundment walls may also 
result in bulk releases of wastewater or sediment. Contaminants in sediments (and possibly surface soils) 
may be transported to groundwater by surface water infiltration. 

10.5.1 HUMAN EXPOSURE 

Figure 10-33 presents the human health CSM of how humans may be exposed to contaminants released to 
the environment during past or current operations at the Site. The sources and transport pathways were 
discussed in the introduction to human and ecological receptor exposure. Other key elements of the model 
are described below. 

10.5.1.1 Exposed Populations 

Based on current and potential future land use at and near the Site, people most likely to be exposed to 
Site-related contaminants include: 

• Full-time workers at the Magnesium Plant: For this population, the primary focus is on exposures 
that occur outside the Magnesium Plant in waste disposal areas or other areas within the Site 
boundary. 

• Workers at other nearby facilities: This includes people employed at the ATI facility, Hill 
Brothers Chemical, the Wasatch Regional Landfill, and Envirotech. 

• Episodic workers: This includes workers who visit the Site, such as periodic delivery people and 
vendors. 

• State and federal land managers and environmental researchers: This includes wildlife and 
environmental workers from agencies such as BLM, Utah State wildlife workers, USFWS 
workers, etc. 

• Off-site recreational visitors: This includes area residents who may visit areas on or near the Site 
for activities such as bird-watching, hiking, all-terrain vehicle (ATV) riding, etc. 

• Hunters: This includes individuals who hunt on or near the Site for game such as deer, antelope, 
rabbits, etc. 

• Rancher: This includes individuals who manage cattle or ingest beef from cattle that graze on 
lands within the Study Area. 

• Seasonal workers. This population includes workers who harvest brine shrimp from the GSL in 
the vicinity of the Site. The population includes adults, and may also include children who stay in 
campsites established during the harvest. 

10.5.1.2 Exposure Routes 

Each population noted above may be exposed to Site-related contamination by one or more exposure 
pathways, including inhalation of gases, aerosols, and/or particulates in air; incidental ingestion and/or 
dermal contact with contaminated soils, waste materials, or surface water; and/or ingestion of game or 
cattle that have taken up Site contaminants into edible tissues. Pathways on Figure 10-32 judged most 
likely to be complete and of potential concern are indicated by solid black circles. Pathways that may be 
complete but are likely to be minor (at least in comparison to other pathways applying to the same 
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individual) are shown by open circles. Open boxes indicate pathways either not complete or judged to be 
so minor as to be negligible. 

10.5.2   ECOLOGICAL RECEPTOR EXPOSURE  

Figure 10-33 illustrates pathways by which ecological receptors may be exposed to contaminants released 
to the environment during past or current operations at the Site. The sources and transport pathways were 
discussed in the introduction to human and ecological receptor exposure. Other key elements of the 
ecological CSM are described below.  

10.5.3 ECOLOGICAL EXPOSURE 

Based on habitat types present in the Site investigation area, ecological receptors most likely to be 
exposed to Site-related contaminants include: 

• Terrestrial and aquatic plants: These are exposed to contaminants through direct contact with the 
soil/sediment and soil/sediment pore water, and through deposition of airborne particulates. 
Terrestrial plants may be present in upland scrub-shrub areas, and in mudflat-playa lakebeds. 
Aquatic plants may be present in areas with standing water. 

• Aquatic invertebrates: These inhabit the water column and sediment, and directly absorb 
contaminants through dermal contact with sediment particles, interstitial water, and surface water, 
as well as through ingestion of contaminated food items and incidental ingestion of sediment. 
Aquatic invertebrates may be present in areas with standing water. 

• Terrestrial invertebrates: These are exposed to contaminants through direct contact with the soil 
and soil interstitial water, and inhalation of particulates and gases. Additional exposure may result 
from ingestion of contaminated food items. Terrestrial invertebrates may be present in upland and 
mudflat-playa lakebed habitats without standing water. 

• Amphibians and reptiles: These (during both adult and eggs/larval life stages) are exposed to 
contaminants through direct contact with soil, sediment, and surface water, and inhalation of 
particulates and gases. Adult forms may also be exposed to Site-related contaminants via 
ingestion of contaminated food items, including plants, invertebrates, and small mammals. 
Amphibians and reptiles may be present throughout the Site investigation area. 

• Insectivorous, sediment-probing, omnivorous, and carnivorous birds: These may utilize the 
terrestrial or aquatic areas on Site for foraging or nesting purposes, and may be exposed to 
COPCs through ingestion of food and surface water, and incidental ingestion of soil or sediment, 
as well as through inhalation of particulates and gases or direct/indirect contact with 
contaminated soil, sediment, or surface water. 

• Herbivorous, insectivorous, omnivorous, or carnivorous mammals: These may utilize the aquatic 
and terrestrial habitat present on the Site for foraging purposes, and can be exposed to 
contaminants through ingestion of contaminated food items. They may also be exposed to 
contaminants through ingestion of water; incidental ingestion of sediment or soil; direct contact 
with contaminated water, sediment, or soil; and inhalation of particulates and gases. 

Each receptor identified above may be exposed to Site-related contaminants by one or more exposure 
pathways, including ingestion of contaminated prey or surface water, incidental ingestion of contaminated 
sediment or soil, inhalation of particulates and gases, and direct/indirect contact with contaminated soil, 
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sediment, surface water, or pore water. Pathways judged most likely to be complete are indicated on 
Figure 10-33 by solid black circles. Boxes with “X” indicate pathways most likely complete but for which 
toxicological data are not likely available for a quantitative evaluation. Pathways that may be complete 
but are likely minor (at least compared to other pathways applying to the same receptor), are shown by 
open circles. Open boxes indicate pathways not complete.  

10.6 INFORMATION AND DATA GAPS AND NEEDS 

Based on a review of the available information, EPA has identified numerous data gaps that must be 
addressed during the RI. Acquisition of additional data during Phases 1A and B is intended to address 
these data gaps. Subsequent identifications of additional data gaps and phases of investigation are likely. 
The information and data gaps may be grouped into several categories, as follows: 

• Data that characterize releases of CERCLA hazardous substances and pollutants or contaminants 
(release as defined in NCP 300.5 and CERCLA Section 101[22]) 

• Data that characterize the hydrogeology of the Site and surrounding area 

• Data that characterize the nature and extent of contamination in soil/sediment/solid waste, surface 
water, groundwater, air, and biota  

• Data that characterize exposure of humans to Site media, including human exposure parameters 
(exposure times, frequencies, durations, and where possible, contact rates) 

• Data that characterize exposure to ecological receptors 

• Data on ecological habitats and species  

• Data from past investigations. 

Additional data are needed regarding the following:  

10.6.1 CERCLA RELEASES   

To evaluate the nature of the CERCLA releases, information is needed on the manner, type, location, and 
chemistry of the releases for each type of medium, such as waste streams, slurry-mixture, sediment, solid, 
and air releases. Waste streams may have changed over time, and historical sampling results are not 
necessarily representative of current Site conditions.  

10.6.2 HYDROGEOLOGY  

Information is needed regarding geologic conditions at the portions of the Site surrounding the ponded 
waste lagoons to understand controls, or lack of controls, on leakage from these lagoons to surrounding 
areas. The extent of chemical hardpans and/or aquitards is not defined in relationship to potential for 
contaminants to migrate along preferential pathways. Possible presence of preferential pathways created 
by dissolution of the carbonate sands that cover large areas of the Site’s surface has not been evaluated. 
Locations of possible outflow areas created during flooding of the ponded waste lagoons in the late 1980s 
must be identified. These data may provide information on where contamination may have traveled 
during these flood events. 

Potential for mixing between surface wastes and groundwater has not been adequately evaluated. Very 
limited surface water data are available to evaluate when and where mixing is occurring and if wastewater 
is impacting the near surface water adjacent to the ponded waste lagoons. MWH (2004b) began to look at 
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potential horizontal and vertical gradients of near-surface groundwater, but did not adequately determine 
fate and transport parameters in an organized manner using wells screened at similar intervals and in 
targeted units of both the upper shallow and lower shallow aquifer units across the Site. 

Data gaps exist regarding the HCl pits within the ferric chloride processing area and the current 
groundwater monitoring well network beneath the Site and downgradient of suspected potential source 
areas like the Landfill and the Star Pond (groundwater in the vicinity of the Star Pond has a similar brine 
signature as the Star Pond). Presence of a mound in groundwater beneath the Magnesium Plant suggests 
downward movement of water beneath the Magnesium Plant and need for further investigation. Delivery 
of slurried water and waste to the Gypsum Pile also suggests that groundwater may be impacted beneath 
this disposal area. No wells are present on or surrounding the Gypsum Pile.  

10.6.3 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination in soil, sediment, solid waste, water, groundwater, and air are 
addressed in the following sections. 

10.6.3.1 Soil, Sediment, Solid Waste   

Data obtained at the Site thus far have been acquired primarily at locations where wastes were suspected 
to have been discharged. Sampling has been limited to the surface or near surface, and very little waste 
profiling of native material has occurred thus far. Vertical profile waste stratification and contaminant 
data are needed at key release locations and within areas where wastes have been discharged continually. 
A complete list of target analytes identified for the Site has not been developed, particularly specific 
organic acids, oxidants, and nitrosamines. Data are needed pertaining to areas of the Site where potential 
for releases over time has been identified. Data are needed pertaining to areas not sampled previously, but 
where potential for contamination exists. 

10.6.3.2 Water 

Information regarding occurrence of contaminants in water within ditches and waste lagoons is needed, as 
sampling of water at these locations has been very limited. Additional water quality information is needed 
because of very limited previous sampling of surface and shallow groundwater. Drainage paths that could 
carry contaminants from the Site to surrounding environs have not been identified or sampled. Surface 
water and groundwater have not been analyzed to develop a complete set of potential target analytes. The 
extent of mixing between the shallow groundwater and wastewater present in ditches and/or lagoons must 
be understood. 

10.6.3.3 Groundwater 

Groundwater has not been analyzed for the complete set of target analytes. Data are currently inadequate 
to reliably characterize the identity and levels of groundwater contaminants. In addition, the data are 
inadequate to understand the hydrologic connections between surface water and groundwater pathways. 

10.6.3.4 Air 

Evaluation has not occurred of ambient air contaminant and dust concentrations within areas where 
workers or other receptors could be exposed to Site-related contaminants. Fugitive emission rates of toxic 
gases (e.g., Cl2) have not been evaluated frequently and consistently.  
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A meteorological station is present at ATI Titanium. Data from this meteorological station are needed at 
the Site to aid in interpretation of air monitoring data.  

10.6.4 HUMAN HEALTH PATHWAYS AND EXPOSURE SCENARIOS  

Although previous RAs have acquired some useful information on exposure parameters for workers, these 
data are very limited and no data are available regarding other human populations of potential concern. 
Therefore, additional data are needed on human exposure parameters to support an updated and 
strengthened human health RA. 

10.6.5 ECOLOGICAL HABITATS AND SPECIES 

Previous reports (Parametrix 2004, Stratus 2007) have evaluated ecological risks, but these assessments 
were limited by inadequate habitat characterization to support identification of receptors and associated 
exposure areas. Cavitt (2008, 2010) conducted more extensive studies of three avian species (avocet, 
snowy plover, horned lark), and reported that in 2008, hatchability of snowy plovers on Site did not differ 
from that in three reference areas; however, a decrease in hatchability was evident in 2010. Importantly, 
none of these studies obtained concomitant measures of environmental contamination levels, so whether 
effects could be related to environmental contamination is difficult to determine. Moreover, data for use 
in evaluating environmental contamination are mainly focused on the primary waste management areas, 
and data for areas further removed from the potential source areas are sparse. Thus, the nature and extent 
of current contamination have not been adequately determined. 

These data limitations must be addressed to support a SLERA and provide a basis for problem 
formulation for a baseline ecological RA (BERA) in accordance with ERA guidance (EPA 1997b). Once 
exposure units are better defined and COPCs identified, targeted sampling of contaminated media and 
biota may be needed to evaluate potential ecological risks associated with the Site (Phase 2). 

10.6.6 DATA FROM PAST INVESTIGATIONS 

Data documentation, verification, and validation reports are needed to evaluate the usability of historical 
data. Comparison of historical data to Phase 1 data is needed to evaluate representativeness of historical 
data.  

10.7  OVERVIEW OF INVESTIGATION APPROACH  

Based on the information presented in this CSM, EPA has classified the Site into PRI areas (shown on 
Figure 10-34) so that sampling efforts can be divided and sequenced in a logical manner. The PRI areas 
were established based on similarities of wastes in terms of COPCs and their previously identified 
concentrations, and on locations and sizes of the areas to be studied.  

These PRI areas and the specific strategies to be implemented within each are discussed in more detail in 
WS#11, WS#14, and WS#18. These units were established based in part on past investigations and 
previously identified WMAs identified by MWH and others, and on need for sampling outside the 
boundaries of the Magnesium Plant. The PRI areas outlined in this Phase 1A RI SAP are consistent with 
sources, depositions, media, and constituents as understood from the Preliminary CSM. After completion 
of activities specified in the Phase 1A RI SAP, including the human health survey and wildlife survey, 
EPA may consider reformulating the RI exposure or decision units. Upon completion of the Phase 1A 
investigations and screening-level RAs, EPA will consider the merits of revising PRI areas into decision 
units to optimize and better achieve objectives for subsequent investigations and RA estimation tasks. 
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SECTION C: DATA QUALITY OBJECTIVES 

SAP WORKSHEET #11 
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11.0 PROJECT QUALITY OBJECTIVES AND SAMPLING STRATEGY (SAP 
WORKSHEET #11) 

The CSM (WS#10) establishes that the Magnesium Plant has produced magnesium metal and associated 
byproducts from 1972 to the present, and has been the source of releases of various solid, liquid, and 
gaseous wastes and chemical contaminants to the surrounding environment. Historical investigations and 
previous RAs have shown the potential for human health and ecological risks at the Site. 

Based on the CSM summarized in WS#10, this WS presents data quality objectives (DQO) and 
associated sampling strategies and rationale for the Phase 1A RI. 

11.1 PROBLEM STATEMENT 

Available data are insufficient to fully characterize contaminant types and distributions across the Site, 
and to support a thorough identification of COPCs for completing assessments of risk to human and 
ecological receptors. An HHRA and an ERA will be conducted for the Site. In accordance with 
CERCLA, the NCP, and EPA guidance, EPA will use the RAs along with other information to determine 
whether risks are unacceptable and whether remedial alternatives must be evaluated in an FS.   
 
As described in WS#10, numerous potential sources of environmental contamination are present at the 
Site, including open unlined wastewater ditches, unlined waste lagoons, and other waste disposal areas 
that received a variety of liquid or solid waste streams. Most aqueous releases and liquid wastes are acidic 
(some with pH < 1), although cooling tower blowdown is a significant wastewater stream that is not 
acidic and is discharged to the ditches and pond. Communication (flow) between various waters (ditch 
water, ponded water, groundwater, barrow ditches, seeps, etc.) is likely to be occurring, resulting in the 
possibility that contaminants released in facility discharge waters may be widely distributed in other Site 
waters. Rate and direction of flows are not presently understood, and may vary seasonally. For example, 
during high-flow spring runoff when water is being pumped, communication between ponded waste 
lagoons and water in the Skull Creek Division is possible. The Site is also exposed to air emissions 
containing Cl2, HCl, organic chemicals, and particulates that may contain sorbed contaminants, and these 
may undergo fallout potentially resulting in widespread soil contamination. Clearly distinguishing and 
delineating soil, sediments, and wastes may be difficult. For simplicity, and because these media coexist 
in many areas, solid media will be jointly referred to as soil/sediment/solid-waste for the purposes of this 
Phase 1A RI SAP. 

Previous investigations at the Site have shown presence of PCDDs/PCDFs, PCBs, HCB, and/or metals in 
soil, sediment, solid waste, groundwater, surface water, and biota above levels that potentially pose both 
cancer and non-cancer risks to human receptors, and potential risks to ecological receptors. However, data 
are limited or absent regarding most other types of contaminants, so whether other contaminants may also 
be present is unknown. The precision, accuracy, completeness, representativeness, comparability, and 
sensitivity (PARCCS) of previous investigational data is uncertain in some cases, and whether these older 
measurements may or may not be representative of current Site conditions is uncertain.  

Human Health  

Humans who may be exposed at the Site include workers at the US Magnesium facility and at adjacent 
industrial facilities, recreational visitors, brine shrimp collectors, hunters, state and federal land managers 
and researchers, and ranchers. These populations are known to conduct activities that could results in 
exposure to Site-related chemical contaminants. However, human exposure patterns (activities, locations, 
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and durations) at the Site are presently not well understood. The concentrations and types of chemicals to 
which humans are being exposed are unknown.  

Effects of Site-related contaminants on human health cannot be adequately assessed at this time because 
of limitations and uncertainties in (1) the existing data regarding Site contaminant levels and (2) human 
exposure values. As described in Section 11.3.4, a Human Health Exposure survey is needed, along with 
additional chemical data, to refine the EPA’s understanding of human health risks posed by the Site. The 
Human Health Exposure Survey Work Plan will be developed in collaboration with US 
Magnesium/ERM, for final approval by the EPA, as part of this Phase 1A RI SAP (Attachment 11A), and 
implemented concurrent with the Phase 1A investigations. 

Ecological  

The Site is within a transition area between the mudflat/playa habitat adjacent to the GSL and upland 
areas dominated by arid halophytic shrubs. The Site includes both habitat types, as well as seasonal 
aquatic habitat. Brine shrimp and brine flies that provide food for birds utilizing the GSL as a migratory 
stop have been observed at the Site in the barrow ditches within the northwestern portion of the Site, and 
in the old waste pond in which contaminants are present (Parametrix 2004). Additional terrestrial 
exposure pathways are likely to exist. Numerous bird and animal species have been observed on the Site 
(EPA 1999) (Stratus 2007). Bird egg studies have documented concentrations of PCBs, dioxins/furans, 
and HCB in eggs at or near the Site (Stratus 2007).  

The ecological habitats, receptors, and exposure pathways have not been characterized to a level of detail 
sufficient to completely assess ecological risk. Ecological receptors may be exposed to Site-related 
contaminants by a variety of pathways, potentially including ingestion of contaminated prey or surface 
water; incidental ingestion of contaminated sediment or soil; inhalation; direct or indirect contact with 
contaminated soil, sediment, or surface water; or various combinations of these pathways. As described in 
Section 11.3.5, an Ecological Habitat Survey Plan and related survey are needed along with additional 
data to refine the EPA’s understanding of ecological risks posed by the Site. The Final Habitat and 
Wildlife Survey and Mapping has been developed in collaboration with US Magnesium/ERM, the State 
of Utah, and the USFWS, and is a part of this Phase 1A RI SAP (Attachment 11B). US Magnesium/ERM 
implemented the survey during the summer of 2013.  

Data regarding concentrations of potential contaminants in biota are limited. Given these unknowns and 
limited understanding of contaminant characterization, impacts of Site-related contaminants on biota 
survival, growth, and reproduction are unclear.  

11.2 OBJECTIVES OF THE PHASE 1A – COPC & RECEPTOR-EXPOSURE 
INVESTIGATION 

Based on the foregoing discussion, the Site needs to be fully characterized with respect to the nature and 
extent of contamination, and human health and ecological risks. The EPA has recognized that based on 
information needs, the RI must be implemented in phases. Initial scoping discussions between US 
Magnesium/ERM and the EPA laid out Phase 1 objectives consisting of (1) identification of COPCs and 
(2) development of a preliminary understanding of the nature and extent of those contaminants. However, 
further scoping discussions (engaging a variety of approaches to address statistical and sampling 
uncertainties) resulted in US Magnesium/ERM proposing exclusive focus of the initial phase of 
investigations on activities needed to conduct a DMA exercise and accomplish selection of COPCs 
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(Scoping Meeting Outcome Notes, WS#9, Attachment 9A). Accordingly, this Phase 1A RI SAP 
addresses those initial investigations, and upon completion, a Phase1B SAP will be developed.  

This Phase1A RI SAP involves sampling of soil, sediment, solid and liquid waste, groundwater, surface 
water, and air to support identification of COPCs for human and ecological receptors. Data obtained via 
implementation of this SAP will be used for remedial decision making, and as such must meet 
requirements for “definitive” data as outlined in EPA quality guidance (EPA 1989) (EPA 1997b). 
Objectives of Phase 1A of the RI are as follows: 

1. Obtain sufficient data to support identification of COPCs for human and ecological receptors.  

2. Acquire human receptor exposure information, including, but not limited to, land use patterns, 
potential exposure areas, and exposure durations and frequencies.  

3. Identify and map ecological habitats for evaluating potential eco-receptor exposures. 

11.3 PRINCIPAL DATA QUALITY OBJECTIVES FOR COPC SELECTION 

DQOs specify the type, quality, quantity, purpose, and intended uses of data to be obtained (EPA 2006a). 
The design of a study is closely tied to its DQOs, which serve as the basis for important decisions 
regarding key design features such as numbers and locations of samples to be collected and analyses to be 
performed. The DQO process typically follows a seven-step procedure intended to help ensure that the 
project plan is carefully thought out and that the data obtained will provide sufficient information to 
support key decisions. The following sections present the information used in the seven-step DQO 
process associated with Phase 1A studies to (1) identify COPCs for human and ecological receptors at the 
US Magnesium Site, and (2) survey potential exposure scenarios for human and ecological receptors. 

11.3.1 DQOS FOR COPC SELECTION IN SOIL/SEDIMENT/SOLID WASTE 

Step 1: State the Problem 

A COPC is environmental contaminant that occurs at concentration in an environmental medium at a site 
that may approach or exceed a level of concern for human or ecological receptors. In general, the first 
step in the RA process is to review available data on occurrence of a wide range of chemicals in 
environmental media and to select a subset (the COPCs) requiring quantitative evaluation in the RA. 
Other chemicals (those that do not approach a level of concern) can be excluded from the quantitative 
evaluation without significantly altering the risk estimates for a site. 

Although historical data obtained at the Site in earlier investigations provide some insight into the 
chemicals likely to be of chief concern in soil/sediment and solid wastes at the US Magnesium Site, these 
data are sufficiently dated that they may not accurately represent current Site conditions. In addition, not 
all solid media have been well characterized previously, and the historical data are often restricted to a 
subset of analytes. Hence, the historical data do not provide a firm basis for COPC selection for 
soil/sediment/solid wastes. Consequently, new data are needed to support selection of human and 
ecological COPCs for these media.  

Step 2: Identify the Goal of the Study 

The goal of the study is to obtain sufficient data for soils, sediments, and solid wastes to reliably select 
human and ecological COPCs in these media that require further quantitative evaluation in the RA 
process. 
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Step 3: Identify Information Inputs 

The most important type of information needed to support COPC selection is an adequate and reliable 
data set to characterize the range of concentration values that occur in soil, sediment, and solid wastes at 
the Site. 

Step 4: Define the Boundaries of the Study 

Spatial Boundaries 

The initial study boundary for surface soil in Phase 1A is a circle with a radius of 5 miles centered on the 
US Magnesium Plant. If investigations at the Site suggest that soil contamination exceeds a level of 
concern at a radial distance of 5 miles from the plant stack, the Study Area will be expanded to identify 
the extent of contamination at greater distances. 

Temporal Boundaries 

Within media such as soils and solid wastes, constituent concentrations are not expected to fluctuate 
substantially over the time scale of a year (provided that significant process changes have not been 
implemented during that time), so the time of year when sampling of these media occurs is not likely to 
be an important variable. 

Step 5: Develop the Analytic Approach 

Although several factors may be considered in selecting COPCs, the first step is nearly always to compare 
the maximum detected concentration in a data set (Cmax) to an appropriate risk-based concentration 
(RBC). For human receptors, the RBC is the concentration that corresponds to an excess cancer risk of 
1E-06 or to a non-cancer Hazard Quotient (HQ) of 0.1 for the population of concern, whichever is lower. 
For ecological receptors, the RBC generally corresponds to the environmental concentration that yields an 
HQ of 1. If the value of Cmax for an analyte in a medium at some specified area does not exceed the 
RBC, that analyte may be generally excluded as a COPC in that medium at that area. Otherwise, if the 
value of Cmax exceeds the RBC, the analyte is retained as a COPC in that medium at that area. 

Because most chemicals in solid media (soil, sediment, solid waste) are not likely to be distributed evenly 
across the entire Site, but rather are likely to be more concentrated in some areas than others (both 
laterally and possibly vertically), selection of COPCs for these media is expected to be on a location-by-
location basis. Because human and ecological exposure areas have not yet been established at the Site, 
COPC selection for solid media at the conclusion of Phase 1A will occur on a PRI-by-PRI area basis. 

Step 6: Specify Performance or Acceptance Criteria 

To minimize the probability that a chemical in the soil, sediment, or solid waste of a PRI area will be 
excluded as a COPC when it should be retained for quantitative evaluation, it is necessary to be confident 
that the observed Cmax will have a high probability of exceeding the RBC when the chemical is truly of 
potential concern. This, in turn, is related to the total number of samples collected, and to the methods that 
will be used to evaluate risk from chemicals that are retained. 

Human Health COPC Selection 

For human receptors exposed at random to soil, sediment, or other solid wastes within an exposure area, 
risk from a COPC in soil/sediment/solid waste is proportional to the true average concentration of that 
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COPC across the exposure area. The COPC selection procedure for humans described in Step 5 is 
founded on the concept that, given a dataset of adequate size, the maximum concentration value in that 
data set will exceed the true mean concentration across the exposure area. If the observed maximum 
concentration does not exceed the RBC, there is confidence that the true mean will not exceed the RBC, 
and hence the chemical will not contribute significant risk and may be excluded as a COPC. 

However, if the data set is not large enough, the observed Cmax value may not exceed the true mean 
across the exposure area. This is demonstrated as follows: 

Let P equal the percentile of the distribution occupied by the mean. Then, if a single sample is 
drawn, the probability that the sample is lower than the mean is equal to P. If N samples are 
drawn, the probability that ALL the samples are below the mean is PN. Thus, the probability that 
one or more samples exceed the mean is given by: 

prob(Cmax > mean) = 1 - PN 

The number of samples (N) needed to ensure that the probability is at least 95 percent that one or more 
samples exceed the true mean is shown below for a range of distributions in which the true mean occurs 
at a percentile ranging from the 50th to 90th: 

Percentile of the 
True Mean N Probability that 

Cmax > True Mean 
50th 5 96.9% 
60th 6 95.3% 
70th 9 96.0% 
80th 14 95.6% 
90th 29 95.3% 

 
For a data set with a normal distribution, the mean occupies the 50th percentile (P = 0.5), and a data set of 
five samples would likely be sufficient to support COPC selection. However, most environmental data 
sets for soil, sediment, or solid waste are right-skewed, and this results in the mean occupying a percentile 
higher than 0.5. Depending on the degree of skewness, the mean usually falls between the 60th and the 
90th percentile (or even higher in extreme cases).  

Assumed for planning the Phase 1A investigation of soil, sediment, and solid wastes is that the mean will 
generally not be higher than the 80th percentile, so a data set of 14 samples is likely to suffice for most 
analytes. However, if the data from Phase 1A suggest that the distribution of some analytes is more 
strongly skewed than assumed (i.e., the sample mean is substantially higher than the 80th percentile of the 
data set), it may be necessary to collect additional samples in subsequent phases of the site investigation 
to ensure analytes are not improperly excluded as COPCs. 

Ecological COPC Selection 

COPC selection for ecological receptors in the SLERA process is also based on a comparison of Cmax to 
a conservative RBC that includes all relevant exposure pathways. To determine the minimum number of 
samples needed to ensure a Cmax-based selection procedure will not exclude any chemicals that should 
be retained, it is necessary to consider how risks will be characterized for various classes of ecological 
receptor. 

For receptors with a large home range and which forage over significant areas of the Site, risk is generally 
characterized by computing a single HQ related to the average concentration over the exposure area. For 



Final Phase 1A RI SAP Section C: Data Quality Objectives 
Worksheet #11 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 77 of 336 

this type of receptor, the minimum number of samples needed to ensure reliable COPC selection is 
determined using the same statistical considerations as described above for human receptors. That is, a 
data set of 14 samples of soil or soil-like media is likely to suffice for minimizing the probability of 
inappropriately excluding a COPC. 

For ecological receptors that are either sessile or have small home ranges, risk to an individual is not 
related to the average concentration over a large area, but to the concentration at a fixed location or within 
a small area. Hence, risk to this type of receptor is usually evaluated by examining the distribution of risks 
to individuals that comprise the assessment population. If risks are entirely or largely below a level of 
concern, risk to the population is likely to be low or minimal. However, if a substantial fraction of the 
individuals in the population are exposed above a level of concern, population-level effects may begin to 
occur. 

Because of this, COPC selection for small home range ecological receptors requires a data set with high 
probability of including samples from the high end of the exposure distribution. Using the equation 
presented above, a data set of size 14 will have a 96 percent probability of having at least one sample 
above the 80th percentile, and will have a 77 percent probability of having at least one sample above the 
90th percentile. Thus, a data set of size 14 is likely to suffice for identifying most COPCs for small home 
range receptors. However, the possibility that an analyte of concern might be improperly excluded is 23 
percent because no sample above the 90th percentile will have been collected. 

Thus, to minimize the risk of inappropriately excluding a COPC for small home range receptors, it is 
necessary to increase sample size. However, to be confident (>95 percent) that one or more samples 
above the 90th percentile would be collected; data sets of size 30 or more would be required. An 
alternative strategy is to add two to four additional samples to the data set, collecting these samples at 
locations considered most likely to be at the high end of the range of concentrations in the PRI area (e.g., 
locations near known points of release, areas that are visibly impacted, etc.). This strategy (adding two to 
four biased samples to the set of 14 random or systematic samples) will increase the probability of having 
one or more samples in the high end of the distribution (e.g., > 90th percentile) so that a Cmax-based 
COPC selection protocol will be reliable for both large home range and small home range ecological 
receptors. 

Data Acceptance 

Laboratory analytical data used for risk screening will meet applicable criteria for definitive data as 
defined under EPA guidance (EPA 2006b), requirements of the CLP SOWs, and the measurement 
performance criteria for sampling and analysis defined in this Phase 1A RI SAP (WS#12 and WS#15).  

Consideration of Background Data 

Another factor sometimes considered in COPC selection for human health (but not for ecological 
screening evaluations—see EPA 2001b) is a comparison of Site data to background. The EPA considered 
the potential advantages of including a comparison of Site data to background data as part of COPC 
selection, but based on experience at other sites, decided that it would be premature to identify a relevant 
background area and acquire adequate background data for all naturally occurring and ubiquitous 
anthropogenic chemicals that will be evaluated in Phase 1A. Rather, the EPA expects that the contribution 
of background will be considered later in both the human and ecological RA processes, after data are 
sufficient to identify the primary risk drivers at the Site and to characterize the distribution of 
concentrations in Site media. 
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Step 7: Develop the Plan for Obtaining the Data 

Surface Soils and Surficial Sediments  

In accord with the DQOs for COPC selection developed above, the basic plan for collecting samples of 
surficial soils, sediments, and other solid wastes is to identify 14 unbiased locations where samples will 
be collected, as well as to collect up to four biased samples at locations considered most likely be at the 
high end of the distribution of concentration values in a PRI area. 

Subsurface Soils, Sediments, Solid Wastes 

At most environmental sites, site-related contaminants tend to be highest in surficial soils or sediments, 
with decreasing concentrations as a function of depth. However, at this Site, it is considered plausible 
that, in at least some PRI areas, concentrations of contaminants might be higher in subsurface materials 
than at the current surface. This condition might occur under several alternative scenarios, as follows: 

• The types of chemicals released in the past might have been different than at present due to 
changes in plant operation conditions. 

• The level (concentration, mass loading) of contaminants released to the environment may have 
been higher in the past than at present, especially if plant operations were changed with the goal 
of reducing levels of pollutant release. 

• Historical wastes may have been moved or buried under less contaminated or clean materials 

• Chemical fate and transport processes might act on surficial materials differently than on deep 
materials, potentially resulting in higher concentrations in samples collected at depth. 

 
Because it is not known whether any of the scenarios may actually have resulted in meaningful 
differences between surface and subsurface samples, it is necessary to obtain some limited data to 
recognize if this situation may exist. This is important for COPC selection because a Type I decision error 
(exclusion of an analyte as a COPC that should have been retained) could occur if surface levels of an 
analyte are below the RBC but concentrations at depth exceed the RBC. 

Accordingly, cores that extend from the surface to the depth of native soil will be collected at one or more 
locations within PRI areas where EPA considers an increase in COPC concentration with depth plausible. 
This includes the Ditches (PRI Area 1), the Landfill (PRI Area 2), the Sanitary Lagoon (PRI Area 3), the 
Gypsum Pile (PRI Area 4), the Current and Historical Waste Lagoons (PRI Areas 5, 6, and 7), the 
Overflow Area (PRI Area 8), the Barium Sulfate area (PRI Area 10), and one portion of Buffer Area 
South (PRI Area 14). The top 6 inches of each core will be removed and evaluated as a surficial sample, 
and the remainder of the core will be divided into 2-foot sections that extend from the 6-inch depth to 
native soil or 10 feet bgs except in the Landfill (PRI Area 2) and the Gypsum Pile (PRI Area 4), as 
described in WS#18. Because it is not considered likely that subsurface contamination could exceed 
surface contamination in PRI Areas 9, 11, 12, 13, 15, and 16, no subsurface borings are needed in these 
areas. 

Surface vs. Subsurface COPC Data Interpretation 

In identifying COPCs for a PRI area where samples at depth have been collected, the value of Cmax will 
be the highest of any value in the data set for the PRI area, including both surface and subsurface samples. 
If the data from depth samples are similar to or lower than in surficial samples, the COPCs identified for 
surficial samples will also be appropriate for any subsurface exposure scenarios that may require 
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assessment. However, if subsurface concentrations are substantially higher than those in surficial samples, 
some analytes may be identified as COPCs in subsurface materials that may not be of concern in surficial 
samples. If this condition does arise, because only a small number of boring samples are to be collected, 
additional subsurface sampling may be necessary in subsequent field programs to fully characterize those 
subsurface deposits. 

Target Sampling Locations 

The EPA considered several alternative strategies for establishing locations of the 14 unbiased samples in 
each PRI area, including a purely random placement or use of a grid pattern. For most of the “inner” 
waste disposal and lagoon PRI areas, the strategy selected for use was based on establishment of a 
systematic grid pattern with a random start across the PRI area. In this approach, a grid pattern is placed 
over the PRI area, and the scale of the grid is expanded or contracted, and the grid is shifted or rotated 
until 14 grid nodes fall within the PRI area. In some cases (e.g., when a grid node falls very close to the 
boundary of a PRI area), individual grid nodes are moved slightly to create a more representative spatial 
sampling of the PRI area. This method is preferred for obtaining a data set that provides reasonable spatial 
coverage of an area of interest when contamination is expected to be distributed across the area (EPA 
2000b, 2006b). 

For PRI Area 1 (ditches), linearity of the ditches is not well suited to a rectangular grid pattern, so a linear 
array of sampling locations was selected to provide good spatial representativeness of the various 
components of the ditch system. 

For PRI Areas 5, 6, and 7 (lagoon areas), water levels tend to fluctuate over time, so some target sampling 
locations may be dry at the time of sampling, while others may be under water. It is important that the 
samples from these PRI areas be collected from both types of locations, since the concentrations in 
sediments at a location may depend on the frequency that the location is under water (i.e., locations that 
are under water more often may tend to have higher concentrations than locations that are only 
occasionally or rarely underwater). 

For the buffer areas surrounding the waste impoundments, rather than distributing the unbiased samples 
across the entire PRI area, the grid pattern was restricted to areas relatively close to the waste 
impoundments, based on the expectation that concentration levels would likely be higher nearer the 
impoundments that at distances farther removed. 

Locations of biased samples were based mainly on professional judgment, using whatever information 
was available to suggest that some locations may tend to be at the high end of the concentration range. 
This included, for example, high levels of contamination indicated by historical data from the area, 
locations near known release sources, or areas that appear to be visibly stained or impacted.  

Figures 14-1 to 14-12 show the target locations for collecting unbiased and biased surficial samples of 
solid media in each PRI area, and WS#18 provides a text discussion of the PRI area-specific 
considerations used to select these proposed sampling locations. 

The target locations of subsurface borings are also shown on the WS#14 Figures. Each of these boring 
locations was identified using professional judgment, considering one or more of the following factors: 
(1) existing historical data suggest that concentrations of chemicals could increase with depth; (2) 
historical information on disposal practices suggests that wastes could be buried; (3) locations are 
identified with thick deposits of layered solid wastes that may have differing concentrations as a function 
of depth due to changes in process over time; (4) locations are identified where concentrations of 
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hydrophobic chemicals could be higher because the depositional environment would be conducive to 
adsorption onto fines typically having much higher surface areas (adsorption sites), therefore generating 
higher contaminant concentrations per unit mass. More specific information concerning the basis and 
rationale for selection of subsurface locations is in WS#18.  

Sampling and Analysis Methods 

Samples of soil or other dry solid media will be collected as detailed in SOP USM-01, and samples of 
sediment that are either wet of fully saturated will be collected as detailed in SOP USM-02. Samples of 
soil, sediment, or solid waste will be analyzed for the chemicals listed in WS#15 and WS#18. 

Additional analytical methods that may offer cost or speed advantages may be used if these are 
demonstrated to meet data quality requirements for the investigation. 

Bulk vs. Fine Soil/Sediment/Solid Waste Surface Sample Preparation and Analyses   

Samples of soil/sediment/solid waste may contain particles that range in size from very fine to quite 
coarse. This variation in particle size may be important in an RA because of two factors: 

• Incidental ingestion of surficial soil/sediment/solid waste particles occurs mainly by hand-to-
mouth contact, and fine-grained particles (< 0.0098 in. or 0.250 mm in diameter) are more likely 
to adhere to the hands and be ingested than coarser-grained particles that are > 0.0098 in. or 0.250 
mm in diameter (60 US Mesh sieve size) (EPA 2001c). 

• In some cases, concentration(s) of contaminant(s) may be higher in the fine-grained particles than 
in the coarse particles or in the bulk sample—potentially the case for metals, and for chemicals 
that tend to adsorb to the surface of soil particles (e.g., HCB, PCBs, dioxins-furans, etc.) (EPA 
2001c). Because the ratio of surface area to volume increases as particles size decreases, the 
amount of chemical adsorbed per unit weight of soil tends to increase as particle size decreases.  

EPA guidance encourages sampling and laboratory analysis of the fine-grained soil fraction for RA 
purposes at sites contaminated with lead (EPA 2000b). The EPA realizes that similar conditions may be 
encountered with other contaminants (as PCDDs/PCDFs, PCBs, and HCB) that tend to sorb strongly to 
such fine-grained materials. The State of Montana, for example, recognized the need for evaluation of 
both fine and course fraction analyses at mining and dioxin sites 
(http://www.deq.mt.gov/StateSuperfund/FrequentlyAskedQuestions.mcpx#2). 

Therefore, Phase 1A will include an investigation to determine (1) if contaminant concentrations 
significantly differ between bulk and fine fractions, and (2) whether a large enough proportion of coarse 
material is present in bulk samples to result in a substantial difference between the contaminant 
concentrations measured in the bulk and the fine fractions.  

This is important for COPC selection because a Type I decision error (excluding a COPC that should be 
retained) could occur if concentrations of an analyte in bulk (unsieved) samples are below a level of 
concern but concentrations in fine-grained material are above a level of concern. 

Sampling Design for Bulk vs. Fine Fractions  

For the Site, the EPA has developed the following sampling and sieving strategy for use in the Phase 1A 
investigation. 

http://www.deq.mt.gov/StateSuperfund/FrequentlyAskedQuestions.mcpx#2
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1. During the reconnaissance of sampling locations prior to the actual Phase 1A field sampling 
event, collect eight samples of soil or other solid material from each PRI area, as follows: 

A. Divide each PRI area into quadrants of approximately even size. 

B. Identify two Phase 1A target sampling stations within each quadrant at random. 

C. At each selected location, collect one 5-point composite sample of soil or other solid material 
over an area no larger than about 5 x 5 meters, no closer than about 10 meters but no farther 
than about 50 meters from the selected Phase 1A station. The mass of sample should be no 
less than 1 kilogram (kg). 

D. Field-sieve each composite sample through a 0.25-inch mesh screen to eliminate coarse 
debris. The fraction of material passing the 0.25-inch screen is referred to as the “bulk” 
sample. 

2. Transfer the bulk samples to a soil processing facility. At this facility, dry the samples at a 
temperature of approximately 80ºC for approximately 24 hours. 

3. After drying, weigh the bulk sample and screen through a 250 micrometer (µm) (60 mesh) 
screen. The fraction retained on the screen is referred to as the “coarse” fraction, and the 
material that passes through the screen is referred to as the “fine” fraction. 

4. Weigh the fine fraction. Define Ffine as the mass of the fine fraction divided by the mass of the 
bulk sample.  

• If Ffine is >75% for at least six of the samples, no further investigations regarding 
potential differences in concentration as a function of particle size are needed for that PRI 
area. 

• If three or more samples have a value of Ffine <75%, continue as described below. 

5. During phase 1A, screen all samples in the field with a 0.25-inch screen to eliminate coarse 
debris. Transfer the bulk sample (minimum mass = 1 kg) to a soil processing facility. 

6. Dry each bulk sample at a temperature no higher than 80ºF until dry. Thoroughly mix the 
sample, and then remove a sub-sample of adequate mass to support all specified chemical 
analyses of the bulk sample. 

7. Weigh the remaining portion of the bulk sample, and then sieve through a 250 µm (60 mesh) 
screen to separate the coarse and fine fractions.  

• If Ffine is > 75% of the bulk sample, no analysis of either fraction is needed.  

• For all samples from the PRI area where Ffine is < 75%, submit the fine fraction from all 
such samples, up to a maximum of five samples per PRI area, for analyses for metals, 
PCDDs/PCDFs, PCBs, and select SVOCs, including HCB (see WS15).  

This sieving and analysis strategy for Phase 1A samples is illustrated in the flow diagram shown on 
Figure 11-1. 
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Specification of 75 percent as a cutoff is because in samples with mass of the fine fraction at ≥ 75 percent 
of the bulk, the maximum possible ratio of the concentration in the fine fraction to the bulk fraction is 
1.33 (when the concentration in the coarse fraction is zero). Because the analytical variability of most 
methods is usually about 30 percent, the ratio of concentration values in the fine fraction to those values 
in the bulk fraction is expected to fall inside the normal range of analytical variability for all samples with 
more than 75 percent fine material. 

The relationship between the paired results of the bulk and corresponding fine fractions will be evaluated 
using regression analysis. This approach allows development of a quantitative relationship between the 
coarse fraction and the fine fraction, so that if a meaningful difference is evident, the concentration in the 
fine-grained fraction may be calculated from the coarse fraction. The choice of five samples per PRI area 
for fine fraction analysis (in samples where the fine fraction does not reach or exceed 75 percent) is based 
on the expectation that, for PRI areas or groups of similar PRI areas with a significant coarse fraction in 
most samples, the data set(s) obtained will likely be composed of at least 10-15 samples, which is usually 
sufficient to derive a meaningful regression model. If a data set for one or more PRI areas or groups of 

Figure 11-1. Sieving and Analysis Process Flow Diagram for  
 Surface Soil/Sediment/Solid Waste Samples 
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similar PRI areas does not reach this size, this implies that only a small fraction of all samples have a 
significant fraction of coarse material, and that exposure point concentration values are unlikely to be 
influenced by any such adjustments. In special cases where the data suggest need for a quantitative 
adjustment between coarse and fine, but the paired data are not sufficient to support a reliable regression 
model, it may be necessary to obtain additional data pairs during Phase 1B or Phase 2 studies.  

11.3.2 DQOS FOR COPC SELECTION FOR WATER  

Step 1: State the Problem  

As described in WS#10, surface water, wastewater, and shallow groundwater at the Site are closely 
interconnected and may communicate through surface and/or subsurface flows. Wastewater is 
predominantly in conveyance ditches and ponded waste lagoons, and contributes to shallow groundwater 
beneath the facility. Both groundwater and wastewater are suspected to form seeps or discharges to 
barrow ditches and/or other lower elevation areas. COPCs in water may approach or exceed a level of 
concern for human or ecological receptors. Limited historical surface water and wastewater data have 
been obtained at the Site. Historical groundwater data are old and may not accurately represent current 
groundwater quality. The well network is insufficient to characterize potential sources of contaminants. 
Current surface water, wastewater, and groundwater data are not adequate to support COPC selection for 
either human or ecological receptors. 

Step 2: Identify the Goal of the Study 

The primary goal of the study is to obtain sufficient wastewater, surface water, and groundwater data to 
reliably select human and ecological COPCs that require further quantitative evaluation in the RA 
process. A secondary goal is to better understand water flow patterns at the Site. 

Step 3: Identify Information Inputs 

The most important type of information needed to support the primary goal (COPC selection) is an 
adequate and reliable data set to characterize the range of concentration values that occur in surface water, 
wastewater, and groundwater. Data needed to support the secondary goal include measurements of 
surface water and groundwater elevations at key locations to help characterize water flow patterns. 

Step 4: Define the Boundaries of the Study 

Spatial Boundaries 

For surface water and wastewater, the spatial extent of the Phase 1A investigation includes each of the 
ditches, the active waste lagoons, surface water at the Gypsum Pile, the inactive lagoon, barrow ditches, 
and the seeps and standing water in PRI Area 14. Other standing or surface water storage areas or 
conveyances are not considered relevant to Phase 1A surface water sampling activities. Potential sources 
of Site contamination to groundwater may include the waste conveyance ditches, the landfill, the ponded 
waste lagoons, the Gypsum Pile, and the facility.  

Temporal Boundaries 

As described in WS#10, available data indicate that the areal extent of surface water in lagoons and 
barrow ditches may fluctuate over time (season), but available data are not sufficient to indicate whether 
concentrations in surface water vary significantly as a function of time (season). Because the primary 
source of surface water contaminants is facility discharge waters, and because concentrations of 
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contaminants in these discharges are not expected to vary seasonally, the time of year for Phase 1A 
surface water sampling is assumed not a critical variable. Subsequent phases of the RI may include water 
sampling efforts that provide seasonal data. 

Surface water gauging station data from 2004 through 2005 show little or no change in pond levels during 
that period (MWH 2006), and contaminant concentrations in groundwater appear to be relatively 
consistent within individual wells among quarterly events. Based on this, the time of year is believed not 
critical to collection of groundwater samples for COPC selection.  

Step 5: Develop the Analytic Approach 

Although several factors may be considered in selecting COPCs, the first step is nearly always to compare 
the Cmax to an appropriate (RBC. For human receptors, the RBC is the concentration that corresponds to 
an excess cancer risk of 1E-06, or to a non-cancer HQ of 0.1 for the population of concern, whichever is 
lower. For ecological receptors, the RBC generally corresponds to the environmental concentration that 
yields an HQ of 1. If the value of Cmax for an analyte in a medium at some specified area does not 
exceed the RBC, that analyte may be generally excluded as a COPC in that medium at that area. 
Otherwise, if the value of Cmax exceeds the RBC, the analyte is retained as a COPC in that medium at 
that area. 

For surface water and groundwater, because these flow from area to area and interact with each other, 
COPC selection will not be on a PRI area basis, as is the case with soil/sediment/solid waste, but on a 
site-wide basis. That is, if an analyte is detected in surface water or groundwater at a level above the 
human or ecological RBC at any location, it will be considered a COPC in that medium at all locations. 

Step 6: Specify Performance or Acceptance Criteria 

In identifying a list of COPCs for water, two types of error are possible: 

Type I error: A chemical is excluded as a COPC when it should have been retained. 
Type II error: A chemical is retained as a COPC when it could have been excluded. 

The EPA is primarily concerned with minimization of the chances for a Type I error because an error of 
this type could result in an underestimation of total risk to human or ecological receptors. Type II errors 
are of lesser concern because this results only in retention of contaminants for evaluation that are not 
likely to contribute significant risk.  

Based on this, the acceptance criterion for COPC selection for water is as follows: 

There shall be at least a 95 percent probability that the observed Cmax value in a set of water 
samples will exceed the true mean concentration. 

As discussed above (see Step 6 for soil/sediment/solid waste), the number of samples needed to ensure 
that Cmax exceeds the true mean is related mainly to the skewness of the underlying distribution of 
sample concentration values. If all waters at the Site were well mixed and approximately equally 
contaminated, a set of about 14 samples (or even fewer) would likely be adequate. However, because of 
multiple potential sources of contamination to surface water and groundwater, and because fate and 
transport processes may lead to differences in concentrations at one location versus another, the between-
sampling variability of both surface water and groundwater may be quite high, with the true mean 
potentially reaching the 90th percentile of the sampling distribution. On this basis, a set of up to 30 
samples of surface water and 30 samples of groundwater may be required. 
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Step 7: Develop the Plan for Obtaining the Data 

Surface Water 

Sampling Locations 

The principal surface water bodies at the Site include the Ditches (PRI Area 1), the Active Waste 
Disposal Lagoons (PRI Areas 5 and 6), and the Inactive Lagoon (PRI Area 7). Other areas where surface 
water may be present include the Gypsum Pile (PRI Area 4), the Sanitary Lagoon (PRI Area 3), ditches or 
seep areas adjacent to the Active and Inactive Waste Lagoons, and the Buffer Area South (PRI Area 14).  

Figure 14-14 shows locations where surface water samples should be collected during Phase 1A to 
support COPC selection. Table 14-1 provides a brief summary of the rationale for selection of these 
locations.  

Because the areal extent of surface water is not constant, especially in the waste lagoons and adjacent 
ditches, water may or may not be present at the target sampling locations shown on Figure 14-14 at the 
time of Phase 1A. In the event that surface water is not present at one or more target locations, the 
protocol for selecting alternative locations specified in WS#14 (Section 14.3.4) should be followed. 

To better understand the interactions between groundwater and surface water, surface water elevations 
will be measured monthly at staffing gauges at the locations indicated by yellow circles on Figure 14-14. 
As discussed below, groundwater elevations will also be measured monthly in conjunction with the 
surface water elevation monitoring. 

Sampling and Analysis Methods 

At each location, surface water samples should be collected using a peristaltic pump and filters as 
appropriate. A dipper sampling method can be used where filtering is not required. A splitter sampling 
method is required when split sampling is required by the EPA, taking care to minimize disturbance of 
sediment as per WS#17 and Attachment 17A. All surface water samples will be analyzed for the list of 
chemicals and analytical methods identified in WS#15. 

Groundwater 

Sampling Locations 

Groundwater beneath the Site may be impacted by infiltration of overlying contaminated surface water or 
by leaching of contaminants from overlying soil, sediment, or other solid wastes, or migration of 
contaminants from off-site sources. Figure 14-13 identifies 27 locations where groundwater samples 
should be collected during Phase 1A to support COPC selection. This includes 19 existing wells, as well 
as 8 new well locations. Table 14-2 provides a summary of the rationale for selection of these locations. 

To better understand the interactions between groundwater and surface water, groundwater elevations will 
be measured monthly at all existing monitoring wells. Groundwater elevations are also important to 
identify seasonal variations in the groundwater flow directions. Groundwater elevations will also be 
measured monthly in conjunction with the surface water elevation monitoring. 



Final Phase 1A RI SAP Section C: Data Quality Objectives 
Worksheet #11 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 86 of 336 

Sampling and Analysis 

Groundwater samples should be collected from new and existing wells in accord with WS#17 and 
Attachment 17A. Samples should be analyzed for the list of chemicals and analytical methods identified 
in WS#15 and WS#18. 

11.3.3 DQOS FOR COPC SELECTION FOR AIR 

Step 1: State the Problem  

Air at the Site may be impacted by releases of gases, aerosols, and/or particulates from the facility stacks, 
as well as other on-site sources. Previous investigations, coupled with an understanding of plant 
operations and processes, indicate that chemicals released to air are likely to include Cl2, HCl, HCB, 
PCBs, PCDDs/PCDFs, metals, and/or other VOCs. Concentrations of Site-related contaminants in air are 
expected to vary substantially as a function of both distance and direction from the Site, and also as a 
function of time, depending on short-term and long-term (seasonal) variations in meteorological 
conditions, as well as variations in release rates from plant operations and maintenance activities. 
Available data are not sufficient to characterize either spatial or temporal patterns of concentrations in air, 
so additional data are needed to support a reliable COPC selection process. 

Step 2: Identify the Goal of the Study 

The goal of the study is to obtain sufficient data on the concentrations of Site-related contaminants in air 
to reliably select human and ecological COPCs that require further quantitative evaluation in the RA 
process. 

Step 3: Identify Information Inputs 

The most important type of information needed to support COPC selection for air is an adequate and 
reliable dataset to characterize the range of concentration values that occur in air at various times and 
locations across the Site. 

For most airborne contaminants (the “chronic toxicants”), risk is related to the long-term average 
exposure concentration, where the average is calculated over the exposure duration of the receptor of 
concern (often on the time scale of years). Although current sampling techniques are not available to 
collect air samples spanning time intervals of this magnitude, the COPC selection procedure for chronic 
toxicants is facilitated by collection of samples over a relatively long time span (e.g., 3-6 days, depending 
on methodological considerations), because this tends to average out the effect of short-term fluctuations 
in concentration. 

However, for some contaminants (the “acute toxicants,” including Cl2 and HCl), adverse effects may 
occur following both short-term (e.g., a few minutes) and long-term exposures. Therefore, for this type of 
contaminant, COPC selection requires a dataset of both short-term (e.g., 5-10 minute) and long-term 
values. Because long-term average values may be calculated from a set of short-term values, only the 
short-term samples require collection in the field. 
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Step 4: Define the Boundaries of the Study 

Spatial Boundary 

The spatial boundary for the Phase-1A investigation of air is a circle with a radius of 5 miles that is 
centered on the Magnesium Plant. This Study Area may be expanded in the future if data indicate that 
risks to human or ecological receptors from airborne contaminants may still be significant beyond the 5-
mile radius. 

Temporal Boundaries 

Because concentrations of contaminants in air at any specified location within the Study Area are 
expected to vary substantially as a function of time, it is important that sampling be sufficient to capture 
the range of values that occur over time, with special emphasis on characterizing the high end of the 
range. 

Step 5: Develop the Analytic Approach 

Although several factors may be considered in selecting COPCs, the usual first step is to compare the 
Cmax to an appropriate RBC. 

For human receptors, the RBC is the concentration that corresponds to an excess cancer risk of 1E-06, or 
to a non-cancer HQ of 0.1 for the population of concern, whichever is lower. For ecological receptors, the 
RBC generally corresponds to the environmental concentration that yields an HQ of 1. If the value of 
Cmax for an analyte in air does not exceed the RBC, that analyte may be excluded as a COPC. Otherwise, 
if the value of Cmax exceeds the RBC, the analyte is retained as a COPC. 

In general, the COPC selection process may be performed either on a site-wide basis or on an area-by-
area basis. Because air is a highly mobile medium, flowing at widely variable rates and patterns across 
areas, a site-wide selection process is best. That is, if an analyte exceeds the RBC in any sample at any 
location, the analyte is identified as a COPC at all locations. 

Step 6: Specify Performance or Acceptance Criteria 

In identifying a list of COPCs for air, two types of error are possible: 

Type I error: A chemical is excluded as a COPC when it should have been retained. 
Type II error: A chemical is retained as a COPC when it could have been excluded. 

EPA is primarily concerned with minimization of the chances for a Type I error because an error of this 
type could result in an underestimation of total risk. In order to minimize the probability of a Type I error, 
it is necessary to be confident that the observed Cmax value in a dataset will have a high probability of 
exceeding the RBC when the chemical is truly of potential concern. This, in turn, is related to the number 
of samples that have been collected, and to the methods that will be used to evaluate risk for chemicals 
that are retained.  

For chronic toxicants in air, risk is proportional to the true long-term average concentration over time 
within an exposure area. The COPC selection procedure described in Step 5 is founded on the concept 
that, given a dataset of adequate size, the maximum concentration value in that dataset will exceed the 
true long-term mean concentration within the exposure area. If the observed maximum concentration does 
not exceed the RBC, there is confidence the true mean will not exceed the RBC, and hence the chemical 
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will not contribute significant risk and may be excluded as a COPC. However, if the dataset is not large 
enough, the observed Cmax value may not exceed the true mean across the exposure area. 

For acute toxicants, risk is related mainly to the magnitude and frequency of short-term concentration 
values that are at the high end of the distribution (e.g., the 95th percentile of the distribution of short-term 
values). If risk from a concentration corresponding to the 95th percentile does not exceed the RBC, the 
chemical is unlikely to contribute significant short-term risk and may be excluded as a COPC.  

Based on these considerations, the criteria for COPC selection for air are set as follows: 

• For chronic toxicants, the goal is to have at least a 95 percent probability that the observed Cmax 
value in a dataset of long-term (e.g., 3-6 day) samples will exceed the highest true long-term 
average concentration anywhere on site (𝐶�̅�𝑎𝑥). This is in contrast to a goal of having 95 percent 
probability that the observed Cmax value in a dataset will exceed the highest true long-term 
average concentration in the area of the sampler. This approach is needed because exposure areas 
for air are not yet defined, and because COPC selection for air is on a site-wide basis rather than 
on a PRI-by-PRI area basis. 
 

• For acute toxicants, the goal is to have at least a 95 percent probability that Cmax in a dataset of 
short-term measurements will be equal to or greater than the 95th percentile of the distribution of 
short-term values. 

Type II errors are of lesser concern for COPC selection because this only results in retention of 
contaminants not likely to contribute significant risk. However, inclusion of analytes not of authentic 
concern does add time and cost to the RI investigations, so reasonable efforts are needed to minimize 
inclusion of analytes not likely to contribute significant risk. 

Step 7: Develop the Plan for Obtaining the Data 

In the absence of any knowledge of spatial and temporal variability in air concentrations within the Study 
Area, collection of an adequate dataset for COPC selection would require sampling over a long time 
period (many months) at many different stations (e.g., 15-20) distributed across the Site, thereby ensuring 
both spatial and temporal representativeness of the data. However, such an approach would be quite 
costly, both for acute and chronic toxicants.  

An alternative strategy is to place monitors at a limited sub-set of stations believed located within areas 
most likely to be impacted by airborne releases from the Site’s sources, and to collect samples during a 
relatively short time frame when concentrations typically tend to be at their highest. Because COPC 
selection is based only on the highest measured value in a dataset (Cmax), biasing the sampling effort to 
times and locations most likely to contain the highest Cmax values reduces the number of measurements 
needed to support reliable COPC selection. 

Importantly, this approach (taking measurements at a limited set of stations and over a narrow time 
window so the data are likely to be at the high end of the exposure spectrum) is not an appropriate design 
for obtaining data for use in exposure assessment and RA. That effort (to be planned and implemented in 
the future) will require placement of monitoring stations within all areas where human or ecological 
exposures may occur, and acquisition of data over a relatively long time span in order to develop accurate 
and unbiased estimates of chronic exposure levels. 
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Plan for Cl2 and HCl 

Even though available data on Cl2 and HCl in air are not sufficient to derive reliable quantitative 
estimates of short-term or long-term average exposure levels, both of these analytes are released from 
plant operations in sufficient quantities (tons per day) to warrant quantitative evaluation for both acute 
and chronic exposures. US Magnesium/ERM has agreed that these air analytes are COPCs, and 
accordingly Phase 1A does not include a sampling design for Cl2 and HCl. Rather, a Phase 1B study will 
be designed subsequently to obtain sufficient data to support a reliable HHRA and ERA for these 
contaminants. 

Plan for Chronic Toxicants 

Identification of Optimal Sampling Times and Locations for Chronic Toxicants 

Even though available measurements of contaminants in air are not sufficient to identify locations and 
times of maximum impact, such times and areas can be predicted using an air dispersion model 
(AERMOD) coupled with site-specific meteorological data obtained from the nearby ATI Titanium 
facility’s meteorological station. In these calculations, release of contaminants from Site sources is 
assigned an arbitrary value. That is, modeled concentration values as a function of time and space are not 
expected to be correct on an absolute basis, but are anticipated to provide information on relative 
concentration values that allows identification of seasonal patterns and high-impact areas. 

EPA used AERMOD calculations to identify optimum locations for sampling stations as follows: 

1. A grid pattern was established using 250-meter spacing. 

2. At each grid location, the average relative concentration was calculated for each day of all 3 years 
for which meteorological data are available from the ATI meteorological station. 

3. The average long-term relative average concentration (i.e., the average across all 3 years) was 
calculated for each grid location that fell outside the boundary of the Magnesium Plant. The 
highest long-term average value was identified as 𝐶�̅�𝑎𝑥 (“C-bar max”). 

4. For each grid location, the data were grouped into consecutive 3-day sets (to simulate the 
expected sampling duration), and the mean for each sequential 3-day sample was computed. Thus 
for each location, there were approximately 10 per month x 12 months x 3 years = 360 values. 

5. The data were grouped into “rolling” 3-month sets (e.g., January-February-March, February-
March-April, March-April-May, etc.). This corresponds to about 90 samples per grid location per 
set. For each grid location, the fraction of 3-day values within each 3-month time window that 
exceeded 𝐶�̅�𝑎𝑥 was calculated (e.g., 9 of 90 = 0.10). This fraction is an estimate of the probability 
that a random 3-day sample collected at that grid location within the 3-montth time frame would 
exceed 𝐶�̅�𝑎𝑥.  

6. For each 3-month time window, all grid locations were rank-ordered (from high to low) based on 
the fraction (probability) of 𝐶�̅�𝑎𝑥 exceedences, in order to identify the times and locations of 
highest probabilities for samples to exceed 𝐶�̅�𝑎𝑥. 
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All AERMOD calculations were performed using the same methods and input files as had been 
developed previously by US Magnesium/ERM (see Section 10.3.3). The EPA implemented this set of 
calculations in two steps, as follows: 

1. Assuming all releases come from the stack only (no fugitive emissions). 
2. Assuming all releases come from ground-level fugitive sources (no stack releases). 

The calculations were performed in two steps because sensitivity calculations showed that if the two 
sources (stack, fugitive) were combined in the AERMOD run, the location and magnitude of 𝐶�̅�𝑎𝑥 would 
depend strongly on the assumed relative ratio of the release rates from each source. Because the true ratio 
of these release rates is not known (and may vary substantially as a function of time), the EPA concluded 
that evaluating each source independently was likely to be more helpful than if the sources were 
combined based on some assumed but potentially inaccurate value for the ratio. 

Detailed input and output files, along with plots of probability for all stations for each time window for 
both stack only and fugitive only releases, are presented in Attachment 11J.  

Figure 11-2 summarizes the results of the “stack-only” release scenario. In Panel A, the blue line 
represents the mean probability across the top three stations (regardless of location). As seen, the highest 
overall probabilities of samples exceeding 𝐶�̅�𝑎𝑥 occurs in the late summer (July-August-September time 
frame). The green line shows the mean probability for the July-August-September time frame at three 
stations southwest of the stack, at a distance of about 500-1000 meters. As shown by the red line in Panel 
A, if sampling would occur in the winter rather than the summer, the optimum location for sampling 
would be in the foothills of the Lakeside Mountains, at locations similar to those indicated by pink and 
red symbols in Panel C. 

Figure 11-3 shows analogous results for the “fugitive-only” release scenario. In Panel A, the blue line 
represents the mean probability as a function of time across the top two stations (regardless of location). 
As seen, for this source, the highest overall probabilities of samples exceeding �̅�𝑚𝑎𝑥 occurs in the winter 
rather than the summer. Panel B shows the optimum location for sampling in winter (November-
December-January), and Panel C shows optimum sampling locations in summer (July-August-
September).  

The EPA considers it likely that the stack is the predominant source of releases to air at the Site. Based on 
this, the EPA concluded that the optimum time for sampling is in the summer (approximately the July-
August-September time frame), because this is when the probability of collecting samples that exceed 
𝐶�̅�𝑎𝑥 due to stack releases is highest. Although this time window does not appear to be optimal for 
capturing the impacts of fugitive releases, nevertheless the overall probabilities of samples exceeding 
𝐶�̅�𝑎𝑥 for fugitive sources is sufficiently high in this time window (about 20%) that the sampling in this 
time frame is judged acceptable for both sources. 

Given this time specification, the choice of exact sampling locations depends on a consideration of 
several factors, including: (1) estimated probability of a sample exceeding 𝐶�𝑚𝑎𝑥, (2) spatial 
representativeness of the sampling stations within the area of expected high probability, and (3) other 
factors such as presence of local structures that would modify wind patterns, ease of access to the Site, 
security of equipment placed at the Site, and proximity to potentially interfering features (e.g., automobile 
exhaust from passing vehicles). Based on a consideration of all of these factors, the EPA identified four 
target sampling stations judged optimal for air sampling for chronic toxicants in Phase 1A. Locations of 
these four stations are shown on Figure 14-15, along with the rationale for each. Exact locations of these 
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stations may be revised before implementation of Phase 1A air sampling based on field inspection of the 
target sites or due to considerations of the factors identified above, as may be appropriate. 

Estimation of the Number of Samples Needed for Identification of Chronic COPCs 

The results of the AERMOD calculations provide an estimate of the probability that a random 3-day 
sample collected within the specified time window will exceed 𝐶�̅�𝑎𝑥 at each of the selected stations. 
Based on the mean probability value (p) at a station, the probability that at least one sample will exceed 
𝐶�̅�𝑎𝑥 as a function of sample size (N) is given by: 

 Probability (1 or more samples exceed 𝐶�̅�𝑎𝑥) = 1 – (1-p)N  

Solving for N yields: 

 N ≥ ln(0.05) / ln(1-p) 

Results are shown in Table 11-1 for a range of differing values of p. 

Table 11-1: Number of Samples Required for 95% Confidence Cmax > 𝑪�max 

 

Based on the AERMOD results, it appears that the value of p for the July-August-September time frame 
is likely relatively high for stack releases (see Figure 11-2, Panel B), but might be as low as 0.1 for one of 
the stations intended to monitor fugitive releases (see Figure 11-3, Panel C). Based on this, the number of 
samples needed to ensure that fugitive releases are adequately sampled is a minimum of 29. To achieve 
this, a total of 8 samples (each approximately 3 days in duration) will be collected from each station (a 
total of 32 samples within the specified time window. Based on the results of the AERMOD modeling 
calculations, this data set is expected to have a high probability of providing one or more samples that 
exceed the 𝐶�̅�𝑎𝑥 values for both stack-only and fugitive-only releases, which in turn will provide an 
adequate basis for COPC selection.  

Evaluation of Data Adequacy  

Despite expectations, it is plausible that the data set acquired during Phase 1A might have limitations that 
could reduce confidence in COPC selection. The key factors that influence the level of confidence 
include: 

• Whether the plant was operating in typical mode (e.g., >90% of typical production rates) 

• Whether or not the wind patterns during the time of acquisition of the Phase 1A data were 
sufficient to ensure that at least one sample in the data set contained a concentration equal to or 
exceeding 𝐶�̅�𝑎𝑥. 

• If an analyte was never detected, whether the analytical detection limit for that analyte was 
sufficient to detect it if it was present at a level of potential concern. 

After the Phase 1A sampling program is complete, each of these key considerations may be assessed as 
described below.  

p 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70
N 59 29 19 14 11 9 7 6 6 5 4 4 3 3
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Plant Operating Conditions 

Assumedly, plant operations during the Phase 1A sampling period will reflect normal operating 
conditions. If operations reflect conditions substantially different from those assumed in AERMOD 
calculations, the Phase 1A data set might not be reliable for COPC selection. 

Assessing if One or More Samples Are Expected to Exceed 𝐶�̅�𝑎𝑥  

As detailed above, Phase 1A locations for monitoring stack releases and/or fugitive releases were selected 
using AERMOD calculations where the probability of a sample exceeding �̅�𝑚𝑎𝑥 was expected to be high 
based on typical wind patterns for July-August-September. Whether or not any of the concentration 
values actually measured during Phase 1A are likely to exceed 𝐶�̅�𝑎𝑥 may be estimated using AERMOD 
as follows: 

1. At each Phase 1A sampling station, use AERMOD to calculate the average relative concentration 
due to stack-only releases during each sampling interval during Phase 1A using the concurrent 
meteorological data from the ATI meteorological station. At each station, count the number of 
samples in which the relative concentration value exceeded the value of 𝐶�̅�𝑎𝑥 for stack-only 
release, derived as described above. 

2. At each Phase 1A sampling station, use AERMOD to calculate the average relative concentration 
due to fugitive-only releases during each sampling interval during Phase 1A using the concurrent 
meteorological data from the ATI meteorological station. At each station, count the number of 
samples in which the relative concentration value exceeded the value of 𝐶�̅�𝑎𝑥 for fugitive-only 
release, derived as described above. 

In principle, if at least one sample out of the combined data set (32 total samples) has a relative 
concentration that exceeds �̅�𝑚𝑎𝑥 for stack-only releases, the data set should be adequate for COPC 
selection for stack emissions. Likewise, if at least one sample out of the combined data set (32 total 
samples) has a relative concentration that exceeds 𝐶�̅�𝑎𝑥 for fugitive-only releases, the data set should be 
adequate for COPC selection for fugitive sources. However, because AERMOD calculations of relative 
concentration may not be entirely accurate, and because AERMOD does not take random fluctuations in 
release rates into account, confidence in the adequacy of the data set increases with increases in the 
frequency and magnitude of AERMOD exceedances of 𝐶�̅�𝑎𝑥. 

Assessing Detection Limit Adequacy 

In general, the detection limit for an analyte in air is expected to be approximately constant among 
samples. Assuming this is the case, the data for each analyte obtained during Phase 1A may apply to one 
of three situations: 

1. The chemical was detected one or more times, and the maximum detected value exceeded the 
RBC. Because the chemical was detected above the RBC, the detection limit is adequate for 
COPC selection (even if the detection limit exceeds the RBC). 

2. The chemical was detected one or more times, and the maximum detected concentration did not 
exceed the RBC. This implies that the detection limit is lower than the RBC, so it may be 
concluded the detection limit was adequate. (Note, however, that if detection limits for an analyte 
vary widely among samples, with some non-detect samples having detection limits higher than 
the RBC, this conclusion may not be valid). 

3. The analyte was never detected. In this case, if the detection limit is approximately constant 
among samples, and if the detection limit is equal to or less than the RBC, it may be concluded 
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with reasonable certainty that the analyte is unlikely to contribute significant risk and may be 
excluded as a COPC. If the detection limit in some or all non-detect samples is higher than the 
RBC, the chemical cannot be reliably excluded as a COPC without further rationale or 
assessment. 

Sampling and Analysis Methods 

Sampling for chronic toxicants (including VOCs, SVOCs including PAHs, HCB, PCBs, dioxins and 
furans, PM10s, and particulate-borne toxic metals) requires several different sample collection 
techniques, depending on the physical-chemical properties of the contaminants. Final decisions on the 
most appropriate methods will be based on the results of the DMA study for air, as described in the Air 
DMA (EPA 2013a). However, the methods may include the following: 

Table 11-2: Sampling and Analysis Methods for Air Toxicants 
Toxicant Class  EPA Method Sampling Method/Media Analytical Technique 

VOCs TO-15 

TO-17 

Summa Canisters and 

Sorbent tubes 

GC/MS 

PCBs and 
Dioxins/Furans 

TO-4A Quartz filter and Polyurethane 
foam (PUF)-XAD resin layered 
cartridge 

High-resolution GC and    
High-resolution MS 

SVOCs TO-13A Quartz filter and PUF-XAD 
resin layered cartridge 

GC/MS 

PM10s EPA IO 2.1/3.1 
Modified/3.5 

8- x 10-inch quartz filter, high-
volume sampler 

Gravimetric 

Particulate-bound 
Metals 

IO-2.1, IO-3.5 8- x 10-inch quartz filter, high-
volume sampler 

ICP, x-ray fluorescence 
(XRF), or MS, depending 
on analyte 

QC Samples 

To provide sufficient data to adequately characterize the quality of the air data collected, the Phase 1A 
sampling plan for air will include the following QC samples: 

One field blank and one method blank will be collected per week for each sampling method; duplicate 
samples to assess method precision will be collected at a frequency of 10 percent at a single location 
during Phase 1A.  

Laboratory analysis will accord with the SOPs for the specified methods, and appropriate method 
QA/QC, including method blanks, spikes, calibrations, and dilutions as specified in the SOPs and 
associated work instructions. 
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11.3.4 DQOS FOR HUMAN HEALTH SURVEY 

Step 1: State the Problem  

Evaluation of human-health risk from exposure to environmental contaminants requires information on 
the level, frequency, and duration of human contact with contaminated environmental media. The EPA 
has developed default exposure parameters for some common exposure scenarios, but use of reliable Site-
specific exposure parameters is desirable because use of such parameters is expected to improve the 
accuracy of exposure and risk calculations. 

Some Site-specific exposure information regarding on-Site workers was developed for use by MWH 
(2005c) and by Finley (2007). However, the EPA believes it is necessary and appropriate to update and 
strengthen the information regarding on-Site workers, as well as to obtain data regarding other 
populations of humans (e.g., nearby industrial workers, seasonal brine shrimp harvesters, state and federal 
resource managers, recreational visitors, hunters, area ranchers) who may be exposed to media 
contaminated with Site-related chemicals. This will be achieved through administration of an exposure 
survey to members of each human population of potential concern. 

Step 2: Identify the Goal of the Study 

The goal of the human exposure survey is to derive reliable quantitative estimates of central tendency 
exposure (CTE) and reasonable maximum exposure (RME) parameters, including: (1) exposure time 
(hours/day), (2) exposure frequency (days/year), (3) exposure duration (years), and (4) intake rate (where 
possible) for each exposure scenario of concern for each human population of potential concern. 

Step 3: Identify Information Inputs 

The information needed to answer the Principal Study Question consists of reliable survey responses from 
an adequate number of representative members of each population of potential concern. 

Step 4: Define the Boundaries of the Study 

The human health exposure survey administered during Phase 1A of the RI will seek to gather exposure 
parameter information for each exposure pathway of potential concern to each human population of 
potential concern. These exposure pathways are shown on Figure 10-32, and include: (1) inhalation 
exposure to contaminants in air; (2) oral and/or dermal contact with contaminants in soils, sediments, and 
other solid wastes; and (3) oral exposure to contaminants taken up into beef and/or game. These data will 
help increase the accuracy of estimated exposures of human receptors in all PRI areas. 

Step 5: Develop the Analytic Approach 

The human exposure data obtained during the human exposure survey will be used to derive CTE and 
RME exposure parameters for each pathway of potential concern for each population of potential 
concern. The precise statistical approach for deriving the CTE and RME values from the data obtained 
cannot be specified with certainty a priori, but it is expected that CTE values for each pathway and 
scenario will be based on the mean (average) value, while the RME value will be a “high end” estimate 
(e.g., the 95th percentile) of the data for that pathway. These values will then be used with standard EPA 
equations for calculations of exposures to environmental media. 

If the survey is not successful in obtaining reliable exposure parameters for any specific population or 
exposure pathway, exposure parameters will be selected using established default parameters and/or 
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professional judgment, seeking to identify parameters values likely to be reasonably conservative to 
account for uncertainty in the true values of the CTE and RME exposure parameters. If risk calculations 
based on such default or judgment-based conservative parameters yield risk estimates below a level of 
concern, no additional effort would be required. If the calculations suggest that estimated risks could 
approach or exceed a level of concern, additional efforts to obtain reliable Site-specific exposure 
parameter values may be considered in Phase 2.  

Step 6: Specify Performance or Acceptance Criteria 

There are no quantitative acceptance criteria for data generated during the human health exposure survey. 
However, to be considered reliable, the survey should be designed and conducted in a manner to best 
obtain accurate, unbiased, and quantitative responses from a representative subset of the members of each 
population. The number of participants needed for each population depends on the size of the population. 
Because a number of the populations of potential concern at the Site are expected to be relatively small 
(e.g., US Magnesium workers who regularly perform activities in waste disposal areas, federal and state 
resource managers and researchers, recreational visitors, hunters, ranchers), the goal is to obtain data on 
as many individuals as can be identified and contacted. For larger populations (e.g., seasonal workers and 
workers at nearby facilities), based on professional judgment, a goal for the total number of responses 
required for each of the receptor populations surveyed would be 20 percent of the estimated total 
population for the specific receptor, but no fewer than 20 respondents. Gender and age distributions of 
respondents should reflect gender and age distributions of the given receptor population. When 
appropriate, children and other populations who have distinct exposure patterns should be considered a 
distinct subpopulation within any given receptor population.  

Step 7: Develop the Plan for Obtaining the Data 

The detailed plan for obtaining human exposure parameter data will be developed by US 
Magnesium/ERM for inclusion into this Phase 1A RI SAP as Attachment 11A. This plan must be 
reviewed and approved by the EPA before implementation. However, the general steps for planning and 
performing the survey will include the following: 

1. Identify the information needed to evaluate exposure of each population. 

2. Develop survey questions that will elicit reliable, unbiased, quantitative responses to satisfy each 
information need for each population. 

3. Identify a strategy for identifying and recruiting representative members of each human 
population of potential concern. 

4. Provide training to survey staff to ensure the survey is administered to each population in a way 
that elicits responses that are complete, unbiased, and unambiguous. 

5. Administer the survey for each population to a representative subset of the members of that 
population. 

6. Monitor the success of the survey (e.g., percentage of target respondents who are providing 
complete responses) during the administration of the survey, and make adjustments as needed to 
ensure an adequate and representative set of responses will be obtained. 

7. Use the data to characterize the distribution of values in the population, and select appropriate 
point estimates to represent the CTE and RME individuals in the population.  
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11.3.5 DQOS FOR ECOLOGICAL HABITAT SURVEY 

Step 1: State the Problem  

The industrial facility at the Site is within a relatively undisturbed ecosystem that supports many species 
of plants, birds, mammals, and reptiles in a variety of habitats. Natural habitat exists on all sides, with 
very few other buildings or developments for many miles in any direction. Disturbed portions of the Site 
may also present suitable habitat for some species, and are included in this study. 

Aquatic habitats in the area of the Site include the GSL to the northeast, as well as surface waters on or 
near the Site, including water in conveyance ditches, lagoons, and fresh water ditches. Ephemeral waters 
such as springs and standing water may also serve as habitat, depending on the length of time the water is 
present. 

Terrestrial habitats in the vicinity of the Site include upland areas west of the Site (including both the 
foothills of the lakeside Mountains and the “salt-desert shrub” or “salt-desert scrub” area between the 
mountains and the GSL), and extensive mudflats and ephemeral playas mainly north and east of the Site. 

Numerous types of ecological receptors could be exposed to Site-related contaminants in surface water, 
soil, sediment, the food web, and/or air, depending upon their use of habitats in and around the Site. To 
understand the types of ecological receptors that may be exposed and to identify the locations where 
exposures would be most likely, it is important to know the extent of the various types of wildlife habitat 
in and around the Site. 

At present, preliminary habitat information is available from several sources, including SWReGAP 
(http://earth.gis.usu.edu/swgap/landcover.html), in which multi-season satellite imagery (Landsat ETM+) 
from 1999-2001 were used in conjunction with digital elevation model (DEM)-derived datasets (e.g., 
elevation, landform, aspect, etc.) to model natural and semi-natural vegetation. However, ground-truthing 
of these maps is needed, and possibly characterization of habitat on a finer scale than is possible from this 
satellite imagery. 

Step 2: Identify the Goal of the Study 

The primary goal of the ecological habitat survey is to identify and map the various categories of 
terrestrial and aquatic habitat(s) that exist at the Site. 

A secondary goal of the survey is to record field observations that may help identify the types of receptors 
that may be using each type of habitat. This includes signs such as tracks, scat, burrows, nests, etc., as 
well as sighting of various types of birds, mammals, and reptiles that may be present at the time(s) the 
survey is implemented. 

Step 3: Identify Information Inputs 

The information needed for decision making includes reliable Site-wide maps of terrestrial and aquatic 
habitats. For aquatic habitats, the map should distinguish between areas that are always or nearly always 
wet and areas that are intermittently wet (e.g., for durations of 1 month or longer). For terrestrial areas, 
the map should distinguish between areas that are undisturbed or minimally disturbed and areas that are 
substantially disturbed (e.g., gravel pits, waste disposal areas). For relatively undisturbed areas, the map 
should identify functional habitat areas that will help identify the categories of receptors that would be 
expected to utilize that category of habitat. This information will help ensure that all appropriate 
categories of ecological receptor are included in the SLERA, and will help ensure that appropriate 
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exposure areas are selected for quantitative evaluation in the BERA. A list of species observed during the 
survey should also be recorded, noting especially any special status species. 

Step 4: Define the Boundaries of the Study 

The spatial boundary for the Site-Wide Habitat Survey is the geographic area defined by PRI Areas 1 
through 17, approximately represented by a 5-mile circle surrounding the Site. The temporal bounds for 
the survey should be selected such that ephemeral aquatic habitats (those that exist for more than a 
month) can be reliably detected, as can areas used for breeding and nesting by ecological receptors. 

Step 5: Develop the Analytic Approach 

The habitat occurrence data obtained as part of the Site-wide habitat survey will be used to identify the 
types of ecological receptor expected to be present on or near the Site, using established information on 
wildlife-habitat relationships, as well as direct observation of species occurrence. In addition, the data will 
be used to identify appropriate exposure areas for each category of ecological receptor for quantitative 
evaluation in the BERA. It is anticipated that habitat occurrence data will be used in accordance with 
current EPA ERA guidance for Superfund (EPA 1997b).  

Step 6: Specify Performance or Acceptance Criteria 

There are no specific quantitative acceptance criteria for habitat occurrence surveys. However, the data 
obtained must be sufficient to support development of reliable habitat maps that can be used to support 
selection of ecological exposure areas.  

Step 7: Develop the Plan for Obtaining the Data 

The detailed plan for performing the ecological habitat survey has been developed by US 
Magnesium/ERM and is included as Attachment 11B. This plan has been reviewed and approved by the 
EPA and was implemented in June 2013. The general steps for planning and performing the survey 
included the following: 

1. Conduct a desk-top review of existing habitat and species use information, and develop a 
preliminary habitat/vegetation/species use map. 

2. Develop a field habitat survey plan that specifies how habitat data will be ground-
truthed/collected, the scale and level of accuracy needed, and the minimum threshold size for 
mapping habitats (ecological features below the agreed-upon threshold size will either be mapped 
as point features or subsumed as variation in a wider habitat type), and the document(s) and 
map(s) that will constitute the product of the survey. The plan should also include methods for 
recording incidental wildlife observations. 

3. Conduct the habitat survey. 

4. Provide a report that includes results in tabular and GIS-compatible format.  
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11.4 SAMPLING AND ANALYSES STARTUP CONSIDERATIONS 

Soil/Sediment/Solid Wastes and Water – Demonstration of Methods Applicability 

As discussed during scoping sessions, contaminated soil/sediment/solid waste matrices at the Site are 
expected to be complex and potentially problematic in terms of achieving the desired analytical method 
performance. Contaminated soil/sediment/waste characteristics that may negatively affect analytical 
performance include high salinity, low pH, and presence of high levels of contaminants, or multiple 
contaminants. Therefore, a demonstration of methods applicability (DMA) was performed using surface 
and subsurface solid and liquid waste samples as described in the Demonstration of Method Applicability 
Work Plan for Soil, Sediment, Waste, and Water Preparatory to Phase 1A Remedial Investigation (EPA 
2012). This plan is included as Attachment 11C. The objectives of the DMA are described in detail in 
Attachment 11C. 

Samples collected during the DMA of surface solids and surface water were representative of the full 
range of contaminant concentrations present at the Site. DMA samples were submitted to RI program 
laboratories to be analyzed for the full suites of target analytes by the standard methods identified in the 
DMA Work Plan. Splits of the DMA samples were also submitted to the laboratory identified in the 
DMA Work Plan. DMA sample collection, analyses, and assessment are further described in Attachments 
11E and 11F.  

DMA results reported from standard EPA test methods were evaluated relative to the QA and method 
performance criteria established in the DMA Work Plan and its associated reference documents, such as 
the applicable EPA CLP SOWs and EPA National Functional Guidelines for data review. The DMA 
results indicated that the standard methods (WS#19) were acceptable for use with modifications as noted 
in the associated SOPs and work instructions.  

Analyses for volatile organics in saturated soil and surface water were added to the target analyte lists for 
the Phase 1A RI. Perchlorate was added to the target analyte lists for soil and sediment. An alternative 
method was identified for chromium VI analysis using reaction cell technology coupled with LC and MS 
to improve analytical performance during the Phase 1A program. 

Air DMA 

Method refinements for the air monitoring program will also be needed and are being tested as described 
in the Final Phase 1A Air DMA Work Plan (EPA 2013a) early in the Phase 1 RI. This plan is included as 
Attachment 11D. To be sure that the basic strategy for obtaining real-time and long-term average data 
regarding contaminants in air is working optimally, an air DMA is being performed at two sampling 
locations to evaluate performance of the instruments and sampling and analytical techniques. Most air 
methods for “toxic organics” in air utilize a sampling period of 1 day, while sampling at the Site will seek 
to utilize a sampling period of up to 7 days. Therefore, initial tests are needed to be sure that the extended 
sampling period does not lead to sampling or analytical problems. Likewise, field instrument calibration, 
method type, analytical method calibration, and data management will be tested.  

The Final Air DMA Work Plan was issued by the EPA after preparation in coordination with US 
Magnesium/ERM (EPA 2013a). The air DMA is also being used to establish operating conditions and 
reporting protocols. 

The EPA-published, high-volume air methods or “toxic organic” (TO) methods primarily focus on the 
method of sample collection, but do not identify a specific volume of air that must be pulled through a 
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sample collection medium prior to analysis. The description of the sampling method and ranges of 
acceptable volumes of air that can be trapped onto a sampling medium during implementation of TO 
high-volume methods is generally open for change depending on desired sensitivity or potential for 
breakthrough or loss of target analytes during sample collection.  

The sensitivity of any air analysis thus depends on the sensitivity of the analytical instrument and the 
volume of air that is moved through the sampling train and trapped in the sampling medium without 
significant loss of target analytes. Based on method requirements and requirements for evaluation of 
potential risk at the Site, the air DMA will test the potential for extending sampling events for the air 
program to as long as 7 days for chemicals where the primary concern is from chronic (long-term) 
exposure. 

The volatility of PCDDs/PCDFs is similar to PCBs and heavier SVOCs like HCB. The TO-9A method 
for PCDDs/PCDFs clearly states that samples can be collected over as long a period as 7 days without a 
significant loss (breakthrough) of target analytes. During the air DMA, the project team must confirm 
method performance of the PCB method TO-4, and the SVOC method TO-13A. This will occur by 
running some pre-spiked duplicate samples to evaluate potential for breakthrough for our target analytes. 
Pre-spiking with deuterated analogs and surrogates, as described in the EPA Air DMA Work Plan (EPA 
2013a), does not occur in nature; but these have almost identical chemical characteristics to the targeted 
analytes and is a common practice used to verify when breakthrough is expected and to set acceptable 
sample collection run times for some chemical classes in air.  

Air DMA results are needed to ensure the methods will meet project requirements for PARCCS. The 
suggested operating conditions anticipated to result from the air DMA will improve comparability of 
results and should significantly reduce expected manpower and analytical costs associated with the air 
monitoring program at the Site. 

Method calibration and data management issues related to real-time sensors for acquisition of data 
regarding Cl2 and HCl also must be addressed during the air DMA because real-time sensor calibrations 
that will meet project requirements for PARCCS are not clearly specified in the manufacturer’s operating 
instructions.  

Film recording and electrode-based sensors have been identified for potential use at the Site. Sampling 
frequencies for electrochemical sensor type devices and data reduction methods for film type recording 
devices must be established during the air DMA.  

US Magnesium/ERM will prepare an Air DMA Results Report (Attachment 11G) to be incorporated into 
the Phase 1A RI SAP through future revisions. The EPA/PWT3 will prepare an Oversight Air DMA 
Results Report (Attachment 11H) to be incorporated into the Phase 1A RI SAP through future revisions. 

Geophysical Survey of the Landfill 

A geophysical survey of the Landfill will be conducted during Phase 1 activities to identify large metal 
objects and evaluate trenching versus drilling methods for the investigation of depth and nature of wastes 
that have been placed into the Landfill. The survey will be designed to help locate subsurface boring 
locations where subsurface borings most likely will be able to fully penetrate the waste without 
encountering any large metal objects. Prior to implementation of a geomagnetic survey of the Landfill 
(PRI Area 2), US Magnesium/ERM will prepare a geophysical survey test plan for inclusion into this 
Phase 1A RI SAP as Attachment 11I. The test plan will detail the rationale, methods, and limitations of a 
geophysical survey of the Landfill.  
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SECTION D: SAMPLING AND ANALYSIS 

SAP WORKSHEETS #12-21 
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12.0 MEASUREMENT PERFORMANCE CRITERIA (SAP WORKSHEET #12) 

At a minimum, the following QC samples will be collected at the indicated frequency during the Phase 1A RI. 

Table 12-1: Measurement Performance Criteria for Soil/Sediment/Solid Waste/Water – Field and Lab QC Samples 

QC Sample Analytical Groupd Minimum 
Frequency 

Data Quality 
Indicators (DQI) 

Measurement Performance 
Criteria 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A) or 

Both (S&A) 
Soil/Sediment/Solid Waste 

Field Duplicate PCB, PCDD/PCDF, SVOC, PAH, TOC, 
VOC, Perchlorate, Metals, pH 10% Precision-Overall 

 Metals, TOC: 
RPD ≤ 35% if results > 5 x PQL 
±2 x PQL if results < 5 x PQL 

Organics: 
RPD ≤ 50% if results > 5 x PQL 
±2 x PQL if results < 5 x PQL 

S & A 

Matrix Spike/Matrix 
Spike Duplicate 

(MXS/MSD) 

PCB, PCDD/PCDF, SVOC, PAH, TOC, 
VOC, Perchlorate, Metals 5% Precision and 

Accuracy 

Metals, SVOC, PAH, VOC :  
per Method 

PCB, PCDD/PCDF, HCB:  
50% – 150% percent recovery 

RPDs are identified in the 
laboratory SOPs. If no RPD is 

specified, a default RPD of ≤ 50% 
shall be used 

S & A 

Lab Duplicate PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Perchlorate, Metals, TOC, pH 5% Precision 

Metals, TOC: 
RPD ≤ 35% if results > 5 x PQL 
±2 x PQL if results < 5 x PQL 

Organics: 
RPD ≤ 50% if results > 5 x PQL 
±2 x PQL if results < 5 x PQL  

A 

Lab Control Sample 
(LCS) 

PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Perchlorate, Metals, TOC 5% Precision and 

Accuracy 

 Metals, SVOC, PAH, VOC, TOC:  
per Method (MXS/MSD criteria) 

PCB, PCDD/PCDF, HCB:  
Percent recovery 50%-150% 

A 
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QC Sample Analytical Groupd Minimum 
Frequency 

Data Quality 
Indicators (DQI) 

Measurement Performance 
Criteria 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A) or 

Both (S&A) 

Equipment Rinsate 
Blanka 

PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Perchlorate, Metals 

1 per day per 
sampling team 

Accuracy/ 
Contamination 

No target compounds > PQL, 
except for methylene chloride, 
acetone, and 2-butanone, which 

must be less than 2 times (2x) their 
respective PQLs and bis(2-

ethylhexyl)phthalate, which must 
be less than five times (5x) its PQL 

S 

Source Blankb PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Perchlorate, Metals 

1 per source of 
water 

Accuracy/ 
Contamination 

No target compounds > PQL, 
except for methylene chloride, 
acetone, and 2-butanone, which 

must be less than 2 times (2x) their 
respective PQLs and bis(2-

ethylhexyl)phthalate, which must 
be less than five times (5x) its PQL 

S 

Method Blank PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Perchlorate, Metals 

1 per laboratory 
batch 

Accuracy/ 
Contamination 

No target compounds > PQL, 
except for methylene chloride, 
acetone, and 2-butanone, which 

must be less than 2 times (2x) their 
respective PQLs and bis(2-

ethylhexyl)phthalate, which must 
be less than five times (5x) its PQL 

A 

Trip Blank VOC 1 per cooler Accuracy/ 
Contamination 

No target compounds > PQL, 
except for methylene chloride, 
acetone, and 2-butanone, which 

must be less than 2 times (2x) their 
respective PQLs and bis(2-

ethylhexyl)phthalate, which must 
be less than five times (5x) its PQL 

S 
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QC Sample Analytical Groupd Minimum 
Frequency 

Data Quality 
Indicators (DQI) 

Measurement Performance 
Criteria 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A) or 

Both (S&A) 
Groundwater/Surface Water/Wastewater 

Field Duplicate 
PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Metals, Anions, Alk., HAA, Perchlorate, 

TOC, TSS, TDS,  
10% Precision 

VOC, Metals, Anions, Perchlorate, 
TOC, TDS: 

RPD ≤ 20% if results > 5 x PQL 
±PQL if results < 5 x PQL 

PCB, PCDD/PCDF, SVOC, PAH: 
RPD ≤ 50% if results > 5 x PQL 
±2 x PQL if results < 5 x PQL  

S & A 

MXS/MSD 
PCB, PCDD/PCDF, SVOC, PAH, VOC, 

Metals, Anions, Alk., HAA, NDMA, 
Perchlorate,  

5% Precision and 
Accuracy 

 SVOC, PAH, VOC, Metals, Anions, 
HAA, Perchlorate, TOC: 

Per Method 
PCB, PCDD/PCDF: 

RPDs are identified in the laboratory 
SOPs. If no RPD is specified, a 

default RPD of ≤ 50% shall be used 
Percent recovery 50%-150% 

S & A 

Lab Duplicate 
PCB, PCDD/PCDF, SVOC, PAH, VOC, 

Metals, Anions, Alk., HAA, NDMA, 
Perchlorate, TOC, TSS, TDS, pH 

5% Precision 

VOC, Metals, Anions, Perchlorate, 
TOC, TDS: 

RPD ≤ 20% if results > 5 x PQL 
±PQL if results < 5 x PQL 

PCB, PCDD/PCDF, SVOC, PAH: 
RPD ≤ 50% if results > 5 x PQL 
±2 x PQL if results < 5 x PQL  

A 

LCS PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Metals, Anions, Alk., HAA, Perchlorate 5% Precision and 

Accuracy 

 SVOC, PAH, VOC, Metals, Anions, 
HAA, Perchlorate, TOC: 

Per Method (MXS/MSD criteria) 
PCB, PCDD/PCDF: 

Percent recovery 50% to 150% 

A 
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QC Sample Analytical Groupd Minimum 
Frequency 

Data Quality 
Indicators (DQI) 

Measurement Performance 
Criteria 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A) or 

Both (S&A) 

Equipment Rinsate 
Blank a 

PCB, PCDD/PCDF, SVOC, PAH, VOC, 
Metals, Anions, Alk., HAA, Perchlorate 

1 per day per 
sampling team 

Accuracy/ 
Contamination 

No target compounds > PQL, except 
for methylene chloride, acetone, and 

2-butanone, which must be less than 2 
times (2x) their respective PQLs and 

bis(2-ethylhexyl)phthalate, which 
must be less than five times (5x) its 

PQL 

S 

Source Blankb PCB, PCDD/PCDF, SVOC, PAH VOC, 
Metals, Anions, Alk., HAA, Perchlorate 1 per event Accuracy/ 

Contamination 

No target compounds > PQL, except 
for methylene chloride, acetone, and 

2-butanone, which must be less than 2 
times (2x) their respective PQLs and 

bis(2-ethylhexyl)phthalate, which 
must be less than five times (5x) its 

PQL 

S 

Method Blank PCB, PCDD/PCDF, SVOC, PAH VOC, 
Metals, Anions, Alk., HAA, Perchlorate 

one per 
laboratory batch 

Accuracy/ 
Contamination 

No target compounds > PQL, except 
for methylene chloride, acetone, and 

2-butanone, which must be less than 2 
times (2x) their respective PQLs and 

bis(2-ethylhexyl)phthalate, which 
must be less than five times (5x) its 

PQL 

A 

Trip Blankc VOC 1 per cooler Accuracy/ 
Contamination 

No target compounds > PQL, except 
for methylene chloride, acetone, and 

2-butanone, which must be less than 2 
times (2x) their respective PQLs and 

bis(2-ethylhexyl)phthalate, which 
must be less than five times (5x) its 

PQL 

S 
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Notes: 
a. Equipment rinsate samples will be collected at a frequency of one per week per type of non-dedicated sample collection equipment used. Water will be poured 

over or through the equipment into a sample container and sent to the laboratory for analysis. Analytically certified, organic-free water (or equivalent) will be used 
for organic parameters. Deionized or distilled water will be used for inorganic parameters. The equipment rinsate will allow for verification that the 
decontamination procedures were appropriately performed. Equipment rinsates are not needed at existing monitoring wells that contain dedicated pumps, or for 
samples collected using dedicated equipment. 

b. One source water blank will be collected for each source of water (distilled or deionized) used to decontaminate the soil and groundwater equipment and collect 
rinsate blank samples. The source-water blank sample will verify that the water used for decontamination was analyte free. 

c. A trip blank demonstrates that contamination is not originating from sample containers or from any factor during sample transport. A trip blank originates at the 
laboratory as a 40-milliliter vial typically used for analysis for VOCs. The vial is filled at the laboratory with reagent-grade, organic-free water. The trip blanks are 
then transported to the Site with the empty containers that will be used for sample collection. The trip blanks are stored at the Site until the proposed field samples 
have been collected. One trip blank will accompany back to the laboratory each sample transport container that holds solid and/or water samples for analysis for 
VOCs. The trip blank is not opened until it is returned to the laboratory.  

d. Metals analyses include cyanide and other trace metals shown on WS#15. The SVOC analysis will include n-nitrosodimethylamine. 
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Table 12-2: Measurement Performance Criteria for Air – Field and Lab QC Samples 

QC Sample Analytical Group Minimum Frequency Data Quality 
Indicators (DQI) 

Measurement Performance  
Criteria a, b 

QC Sample 
Assesses Error 

for Sampling (S), 
Analytical (A) or 

Both (S&A) 

Ambient Air – PUF Media Sampling Methods (TO-4A, TO-9A, and TO-13A) 

Field Duplicates PCB, PCDD/PCDF, 
 SVOC  

One collocated duplicate 
sample, not less 

frequently than once per 
week, or 1 in 10 site-

wide sample sets 

Precision-Overall 
RPD ≤ 50 if results > 5 x QL 

±2 x QL if results < 5 x QL Not 
Applicable 

S & A 

Backup PUF Media 
– second media in 
series to evaluate 

breakthrough from 
primary media 

PCB, PCDD/PCDF,  
SVOC 

1 per each sample  
 Accuracy 

Breakthrough < 10% of total mass 
for individual chemical 

constituents 
S 

Field Blank – Filter 
transported to field 

and passively 
exposed 

PCB, PCDD/PCDF,  
SVOC 

1 per 10 field sample set, 
for each method 

Accuracy/ 
Contamination 

PCB, PCDD;/PCDF: <10 
nanograms (ng) per sample for 

single analytes, 
< 100 ng/sample for multiple 

analyte groups 
SVOC: < QL or < 1/10 amount 

measured in any sample 

S 

Field Spike —
Surrogates and/or 

isotopically-tagged 
compounds spiked to 
PUF/XAD prior to 

shipping the 
PUF/XAD plugs to 

the field 

PCB, PCDD/PCDF,  
SVOC 1 per each sample Accuracy 50% - 120% S & A 
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QC Sample Analytical Group Minimum Frequency Data Quality 
Indicators (DQI) 

Measurement Performance  
Criteria a, b 

QC Sample 
Assesses Error 

for Sampling (S), 
Analytical (A) or 

Both (S&A) 

LCS  
(Blank Spike) 

PCB, PCDD/PCDF,  
SVOC  

1 per 10 field sample set, 
for each method Accuracy 

PCDD/PCDF: 70% - 130%  
PCB: 65% - 135%  

SVOC: 40% - 120%  
S & A 

Laboratory Method 
Blank (LMB) (also 

termed Process 
Blank) 

PCB, PCDD/PCDF,  
SVOC  

1 per analytical batch of 
20 or less samples, for 

each method 

Accuracy/ 
Contamination 

PCB, PCDD;/PCDF: <10 ng per 
sample for single analytes, 

< 100 ng/sample for multiple 
analyte groups 

SVOC: < QL or < 1/10 amount 
measured in any sample  

A 

Ambient Air – Particulate Filter Sampling Methods (IO-2.1, IO-3.1, and IO-3.5) 

Field Duplicate PM10, Metals 

One collocated duplicate 
sample, not less 

frequently than once per 
week, or 1 in 10 site-

wide sample sets 

Precision-Overall 
Metals, PM10: RPD ≤ 35 if results 

> 5 x QL 
±2 x QL if results < 5 x QL 

S & A 

MXS Metals 
1 per batch of 20 

samples or less, for each 
method 

Accuracy 75% - 125% recovery for all 
analytes   S & A 

MSD Metals 
1 per batch of 20 

samples or less, for each 
method 

Accuracy/ 
Precision 

RPD < 20 between MXS and 
MSD for all analytes S & A 

Laboratory (Filter) 
Duplicate – Second 
filter cutting from a 

single sample 

PM10, Metals 
1 per batch of 20 

samples or less, for each 
method 

Precision RPD < 20 for all analytes  S & A 
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QC Sample Analytical Group Minimum Frequency Data Quality 
Indicators (DQI) 

Measurement Performance  
Criteria a, b 

QC Sample 
Assesses Error 

for Sampling (S), 
Analytical (A) or 

Both (S&A) 
Lab Control Spike – 
Blank filter spiked 

with same 
concentrations as 

MXS 

Metals 
1 per batch of 20 of 

samples or less, for each 
method 

Accuracy 80% - 120% Recovery A 

Field Blank – Filter 
transported to field 

and passively 
exposed 

PM10, Metals 1 per 10 field sample set, 
for each method 

Accuracy/ 
Contamination 

PM10: Repeat tare weight within 
5% 

Metals: No Analyte ≥ QL 
S 

Laboratory Method 
Blank – Unexposed 
filter is re-tared and 
analyzed for metals 

PM10, Metals 
1 per batch of 20 of 

samples or less, for each 
method 

Accuracy/ 
Contamination 

PM10: Repeat tare weight within 
5% 

Metals: No Analyte ≥ QL 
A 

Ambient Air – Summa Canister Method (TO-15) 

Field Duplicate VOC 

One collocated duplicate 
sample, not less 

frequently than once per 
week, or 1 in 10 site-

wide sample sets 

Precision-Overall RPD ≤ 50 if results > 5 x QL 
±2 x QL if results < 5 x QL  S & A 

LCS  
(Blank Spike) VOC 1 per batch of 20 of 

samples or less Accuracy Laboratory-Generated Limits A 

Laboratory Duplicate 
(LD) VOC 1 per batch of 20 of 

samples or less Precision RPD < 25 A 

LMB – Unused, 
certified canister 
pressurized with 
humidified, ultra-

pure zero air. 

VOC One per day Accuracy/ 
Contamination No Analyte ≥ QL A 
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QC Sample Analytical Group Minimum Frequency Data Quality 
Indicators (DQI) 

Measurement Performance  
Criteria a, b 

QC Sample 
Assesses Error 

for Sampling (S), 
Analytical (A) or 

Both (S&A) 

Ambient Air - Sorbent Tube Method (TO-17) 

Field Duplicate VOC 

One collocated duplicate 
sample, not less 

frequently than once per 
week, or 1 in 10 site-

wide sample sets 

Precision-Overall RPD ≤ 50 if results > 5 x QL 
±2 x QL if results < 5 x QL  S & A 

Backup sorbent tube 
– Backup tube in 
series to evaluate 

breakthrough from 
primary tube 

VOC 

2 per each extended 
duration sample -  
(3-day and 6-day 

duration)and 2 from a 
single 24-hr duration 

sample  

Accuracy 
Breakthrough < 10% of total mass 

for individual chemical 
constituents 

S 

Field Blank – 
Unopened sorbent 
tube taken to field, 

opened and 
immediately closed 
and returned to lab 

VOC 1 per sample set Accuracy/ 
Contamination No Analyte ≥ QL S 

LCS 
(Blank Spike) VOC 1 per batch of 20 

samples or less Accuracy 70% - 130% A 

LD VOC 1 per batch of 20 
samples or less Precision RPD < 25 A 

Laboratory Blank -  
Identically packed 

tubes, from the same 
batch as sample 

tubes, stored at the 
lab  

VOC Two per sampling event Accuracy/ 
Contamination No Analyte ≥ QL A 
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a. When available, measurement performance criteria from EPA Compendium Methods (both Inorganic and Organic) will be used. These Methods are compiled in 
Appendices A of the DMA Work Plan. If established criteria were not available (e.g., RPD for laboratory duplicates for PUF method analyses), the proposed 
criteria were selected based on typical field practices. Performance criteria and frequency of QC may be modified based on results of the air DMA. 

b. Decisions about analytical methods and QC requirements for air samples may be revised based on results of the DMA. 
 
Field Blank – This sample consists of a sample cartridge, filter, and/or tube that is shipped to the field, installed on the sampler, and passively exposed at the sampling area 
(the sampler is not operated). It is then sealed and returned to the laboratory for extraction, cleanup, and analysis, as appropriate for the analytical group and method. It is 
treated in exactly the same manner as a test sample. A field blank is processed with each sampling episode. The field blank represents the background contributions from 
passive exposure to ambient air, sampling media, sampling equipment, glassware, and solvents. Field blanks are not applicable for VOC sampling by Summa canisters 
(Method TO-15) or for near-continuous monitoring methods, but are used for all the remaining sampling procedures. The need for blanks and the required frequency will be 
evaluated upon completion of the air DMA. 
 
Field Spike – For PCDD/PCDF, PCB, and SVOC sampling using PUF plugs. A field spike is a solution containing surrogates and/or isotopically-tagged compounds that is 
spiked to the PUF plugs at the laboratory prior to shipping the PUF plugs, including the field blank, to the field. Field spike recoveries measured during PUF sample 
analysis are used to monitor for target compound losses during sampling. Field spikes will not be added to back up PUF media field QC samples used to assess 
breakthrough. Field spike solutions for Dioxins/Furans and PCB PUF plugs include 37Cl4-2,3,7,8-TeCDD, 13C12-1,2,3,4,7,8-HxCDD, 13C12-2,3,4,7,8-PeCDF, 13C12-
1,2,3,4,7,8-HxCDF, 13C12-1,2,3,4,7,8,9-HpCDF, 13C12 PCB 31, 13C12 PCB 95, and 13C12 PCB 153 spiked at 6 nanograms (ng) per plug. For SVOC analysis, PUF plugs are 
spiked with fluorene-d10 and terphenyl-d14 at 10 µg per plug, 2,6-dichloro-4-fluorophenol at 0.6 µg per plug, and 1-bromo-2,3-dichlorobenzene spiked at 0.225 µg per 
plug. The Field Spike levels are at approximately the middle the instrument calibration ranges. 
 
Laboratory Method Blank (LMB) – The purpose of the LMB is to monitor for possible laboratory contamination.  

For SVOC, PCB, and PCDD/PCDF: An LMB is an unused, certified filter/cartridge assembly which is carried though the same extraction procedure as a field 
sample. The LMB extract must contain the same amount of surrogate compounds and internal standards (ISTD) added to each sample. 
For Metals: The LMB contains all the reagents in the same volumes as used in processing the samples. The LMB is carried through the entire sample digestion and 
preparation scheme. If the direct addition procedure is being used, ISTDs are added to the solution after preparation is complete. 
For VOC by Summa canister / TO-15: An LMB is an unused, certified canister that has not left the laboratory. The blank canister is pressurized with humidified, 
ultra-pure zero air and carried through the same analytical procedure as a field sample. The injected aliquot of the blank must contain the same amount of ISTDs 
that are added to each sample. 

 
Laboratory Control Sample (LCS) – An LCS is an analyte-free matrix to which a known quantity of analyte(s) is (are) added. The LCS is subjected to the same processing 
as field samples and is carried through the entire analytical process. The percent recovery of the analyte(s) in the LCS is used to assess method performance. 
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13.0 SECONDARY DATA CRITERIA AND LIMITATIONS (SAP WORKSHEET #13) 

Secondary data consist of information generated historically at the Site by past investigators or data from 
other sources that are relevant to attainment of project objectives. Secondary data considered in the 
development of the Phase 1A study design are summarized below, along with an assessment of the 
potential limitations to reliance on the data.  
 
Table 13-1 Secondary Data Criteria and Limitations  

Type of Source 
(reports, 

databases, 
articles) 

Data Source 
(report title, 

and date) 

Data 
Generator(s) 
(originating 

organization, 
data types, data 
generator and 

collection dates) 

How Data Were 
Used 

Limitations on Data Use 

Water level 
data 

MWH 2005b. 
Second 
Quarter 
Groundwater 
Monitoring 
Report.  

Piezometric 
surface 
information 
from May 2004, 
September 2004, 
January 2005 
and May 2005 

Data were used to 
identify expected 
groundwater flow 
paths. 

Data were obtained in 2004 but 
are expected to be representative 
of current conditions. Current 
groundwater elevations will be 
measured during Phase 1A. 

Meteorological 
Data 

ATI 
Metrological 
Station (2009-
2012) 

ATI electronic 
data files 
provided via US 
Magnesium/ER
M 

Meteorological 
data were used to 
identify optimum 
times and locations 
for air sampling.  

Wind patterns are inherently 
variable, so predictions should be 
recognized as approximations. 
Consequently, meteorological 
data obtained concurrently with 
the Phase 1A study will be used to 
help evaluate adequacy of the air 
data acquired. 

Environmental 
concentration 
data 

Multiple (see 
WS10) 

Multiple (see 
WS10) 

Historical data 
were used to 
provide an initial 
list of the primary 
types of Site-
related 
contaminants that 
may be released on 
Site, and the 
approximate 
spatial pattern of 
contamination. 

Some historical data are not well 
documented. In addition, even if 
the data are well documented and 
of adequate analytical quality, 
they may not be representative of 
current Site conditions. Also, data 
are limited or absent for some 
chemicals of potential interest. 
Consequently, COPC selection 
will be based mainly on Phase 1A 
data. 

. 
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14.0 SUMMARY OF PROJECT TASKS (SAP WORKSHEET #14) 

As stated in WS#11 (DQOs), the primary objective of the Phase 1A investigation is to obtain sufficient 
data to support identification of COPCs for human and ecological receptors. Specific data acquisition 
activities anticipated by the EPA for the Site in order to achieve this objective are summarized below.  

14.1 OVERVIEW OF PHASE 1A 

The following is a list of project tasks, as identified during the project scoping process: 

• Startup Tasks for Phase 1A 
o Demonstrations of method applicability (DMA)  
 DMA for soil, sediment, solid waste, and water (completed) 
 DMA for air (in progress) 

o Geophysical survey of the Landfill 
• Phase 1A Investigation 

o Soil/sediment/solid waste sampling and analysis 
o Water sampling and analysis 
o Air sampling and analysis 
o Human health exposure survey 
o Ecological habitat survey 

• QA and QC 
• Document and record management 
• Data verification and validation 

 
The following sections briefly describe the tasks to be performed during the Phase 1A RI. More 
information on the rationale used to identify and prepare these tasks is provided in WS#10 and WS#11. 

14.2 STARTUP TASKS FOR PHASE 1A 

14.2.1 SOIL/SEDIMENT/SOLID WASTE AND WATER DMA 

The Soil/Sediment/Solid Waste and Surface Water DMA was conducted in October 2012. Results of the 
DMA investigation are included in Attachments 11-E and 11-F. Method modifications and changes to the 
analytical program are reflected in the Phase 1A RI SAP. 

14.2.2  AIR DMA 

An air DMA is being performed currently as detailed in the Final Phase 1A Air DMA Work Plan (EPA 
2013a). These air activities will be used to evaluate air sampling equipment, establish operating 
conditions for the equipment, and meet the objectives stated in the Air DMA Work Plan. The Air DMA 
Work Plan was developed collaboratively by US Magnesium/ERM and the EPA, and is provided in 
Attachment 11D of this Phase 1A RI SAP. The results of the air DMA will be used to inform the plan for 
the air program investigation.  
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The air DMA is described in more detail in WS#11. The air DMA differs from the solid and liquid DMA 
in that standard equipment and methods must be modified and tested during startup to demonstrate they 
can achieve the stated project objectives. Existing method target analyte lists must be augmented and 
sample collection intervals lengthened to meet the stated project objectives. QA and QC protocols also 
must be established and performance verified through a series of sampling events described in 
Attachment 11D.  

14.2.3 GEOPHYSICAL SURVEY  

A geophysical survey of the Landfill will be conducted during Phase 1A activities in accordance with 
Attachment 11I. The geophysical survey is described in more detail in WS#11. 

14.3 PHASE 1A FIELD TASKS 

Proposed sampling activities at the Site were developed by a multidisciplinary project team based on the 
available information regarding the Site and identified project objectives. Statistical analyses and 
professional judgment were used as appropriate to plan sampling activities for soil/sediment/solid waste, 
water, and air. Statistical considerations along with the geographic location, physical size of PRI areas, 
availability of existing information, spatial considerations, and past use histories were used to establish 
specific sampling design schemes, and numbers and types of samples of soil, sediment, solid waste, and 
water matrices to be collected within each PRI area. Air modeling and meteorological information were 
considered during development of the sampling plans for the air PRI area (PRI Area 18).  

DQOs were prepared for the major Phase 1A tasks listed below:  

• COPC Selection for Soils/Sediments/Solid Waste 
• COPC Selection for Water  
• COPC Selection for Air 
• Human Health Exposure Survey 
• Ecological Habitat Survey. 

The general sampling rationale and the required analytical testing are discussed in WS#11. Detailed 
rationale for the Phase 1A sampling locations is described in Tables 14-1 and 14-2. Specific analytical 
requirements are provided in the other WSs in this Phase 1A RI SAP.  

14.3.1 SOIL/SEDIMENT/SOLID WASTE 

The general approach for characterizing the contaminants present in solids at the Site has been organized 
by PRI areas. PRI areas were selected within respective “disposal-type” areas and “non-disposal areas” 
(buffer zones) where contamination may have been distributed by natural dispersion or anthropogenic 
causes. In most cases, some historical data are available from waste disposal areas, while in buffer zones 
little or no information is available. PRI areas are grouped based on geographic location, expected waste 
characteristics, and potential forces that may have acted to redistribute contaminants. The EPA has 
developed a PRI area-specific sampling approach to address specific data needs.  

Surface Samples  

A systematic grid strategy coupled with some limited selection of locations based on professional 
judgment was used to identify sample locations in PRI areas at the Site, except for the Ditches (PRI Area 
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1), Site-Wide Water (PRI Area 17), and Site-Wide Air (PRI Area 18). The size of the grids, number of 
samples, and analyses to be performed to characterize an area for COPC selection are based on project 
goals and objectives described in WS#11. The following is a brief discussion of the sampling to be 
performed. 

Generally, a group of 14 or more surface soil/sediment/solid waste samples will be collected in each PRI 
area from systematic grid nodes or judgemental locations. Figures 14-1 through 14-12 show the solid 
media sampling locations. More detailed rationale for selection of each sample location is described in 
Table 14-1.  

Surface samples of solid media will be collected from the top 6 inches of material unless the only 
pathway for contaminant deposition is air deposition, in which case samples will be collected from the top 
2 inches of material. Accordingly, at PRI Areas 11 and 12 (ATI Titanium Plant and US Magnesium 
Parking Lot) and PRI Areas 15 and 16 (Buffer Area West and Lakeside Mountain Buffer Area), surficial 
windblown soil/sediment/solid waste from the top 2 inches of material will be collected. At those 
locations where subsurface borings are advanced, surficial samples will also be collected from the top 6 
inches. Sampling will occur up to 5 miles from the Magnesium Plant (Figure 14-12).  

All surface soil/sediment/solid waste samples will be sieved in accordance with the protocol provided in 
WS#11. Samples will be analyzed for a comprehensive list of chemicals using standard methods as 
described in WS#15 and WS#19. Saturated surface soil, sediment, and waste will be analyzed for VOCs, 
as described in WS#18.  

Subsurface Borings  

Subsurface borings will be collected at a select subset of sampling locations. Boring locations are shown 
on the WS#14 figures. Subsurface continuous cores will be advanced as specified in Table 14-3. 

Table 14-3: Subsurface Boring Depths 

PRI Area Sample Intervals and 
Boring Depth Notes 

PRI 1, Ditches 
PRI 2, Landfill 
PRI 3 Sanitary Lagoon 
PRI 4, Gypsum Pile 
PRI 10, Barium Sulfate Area 

0 inches – 6 inches 
6 inches – 2 feet 
2 feet – 4 feet 
4 feet – 6 feet 
6 feet – 8 feet, etc. 
Continue sampling of 2-foot 
interval to native material 

Within these PRI areas, visible 
contact between the waste and 
the native material is expected. 
The boring should be extended 
until the native material is 
encountered. 

PRI 5, Southeast Ponded Waste Lagoon 
PRI 6, Northwest Ponded Waste Lagoon 
PRI 7, Northeast Ponded Waste Lagoon 
PRI 8, Northwest Ponded Waste lagoon 
Overflow 
PRI 14, Buffer Area South 

0 inches – 6 inches 
6 inches – 2 feet 
2 feet – 4 feet 
4 feet – 6 feet 
 

Within these PRI areas, surface 
water contamination may have 
impacted the underlying 
soil/sediment. Borings shall be 
extended to 6 feet bgs. 

 

Samples representative of the materials encountered will be collected at discrete 2-foot intervals and 
processed in the field. The cored intervals will be analyzed for a comprehensive list of chemicals using 
standard methods as described in WS#15 and WS#19, including VOCs. Coring is not planned in PRI 
Areas 9, 11, 12, 15, and 16. Subsurface core samples collected at a depth exceeding 6 inches bgs will be 
sieved using only a 0.25 inch sieve unless otherwise stipulated by the EPA. 
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All soil/sediment/solid waste samples collected during Phase 1A will be archived and may be re-analyzed 
any time up to a year after collection or extraction, depending on the analytical suite and preservation 
steps employed. 

Soil/sediment/solid waste samples will be analyzed for a comprehensive list of chemicals (WS#15). 

14.3.2 GROUNDWATER AND SURFACE WATER 

Groundwater and surface water (including both wastewater and surface water) will be sampled and 
monitored during the Phase 1A RI. .  

14.3.2.1 Groundwater Well Installation, Sampling, and Monthly Monitoring 

During the Phase 1A RI, groundwater will be sampled for laboratory analysis, and groundwater elevations 
will be monitored.  

Sampling will be conducted at 27 groundwater wells (Figure 14-13). Detailed rationale for sampling each 
of these wells is described in Table 14-2. The Phase 1A groundwater monitoring network consists of both 
existing wells and new wells, as described below: 

• Nineteen wells of the Phase 1A groundwater well network exist.  

• Eight new groundwater wells will be installed. A well construction diagram is provided on Figure 
14-16. 

o Six of the new wells will allow monitoring of the shallow aquifer to augment the existing 
network of shallow and intermediate water bearing zone piezometers (small gauge 2-inch 
wells).  

o Two of the new wells will be nested pairs. 

Rationale for installation of the eight new wells is described in Table 14-2. Generally, the new monitoring 
wells are proposed to improve spatial coverage at key locations where contaminants could be leaking 
from potential sources (Figure 14-13), and are intended to fill data gaps that exist from previous sampling 
efforts. Shallow wells are proposed to evaluate leakage of contamination from the Northwest Ponded 
Waste Lagoon and the Southeast Ponded Waste Lagoon (PRI Areas 5 and 6) into the Northeast Ponded 
Waste Lagoon (PRI Area 7), as described in WS#11. Leakage of contaminants from the Northeast Ponded 
Waste Lagoon (PRI Area 7) and from ditches surrounding the other waste impoundments will also be 
evaluated. Well construction diagrams for the new wells are shown on Figure 14-16. Groundwater 
samples will be analyzed for a comprehensive list of chemicals (WS#15).  

Monthly water-level measurements will be taken for groundwater. Water level measurements should be 
taken on a regular monthly schedule and should occur concurrently with surface water elevation 
measurements described below. Groundwater level measurements will be taken at all existing 
groundwater wells (shown on Figure 14-13). Water level measurements will be conducted in accordance 
with the applicable SOPs identified in Attachment 17A. 
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14.3.2.2 Surface Water Sampling and Monthly Monitoring 

Surface water samples will also be collected for laboratory analysis. Samples will be collected from the 
ponded waste lagoons and in the Ditches PRI Area 1, as shown on Figure 14-14. Surface water sampling 
will be collocated with soil/sediment/solid water sampling locations. Coordinates and rationale for the 
collocated surface water samples are provided in Table 14-1. Surface water samples will be analyzed for a 
comprehensive list of chemicals (WS#15).  

Monthly water-level measurements will be taken for surface water. The locations of surface water level 
measurements are at gauging stations shown on Figure 14-14. Groundwater level measurements will be 
taken at all existing groundwater wells. Water level measurements will be conducted in accordance with 
the applicable SOPs identified in Attachment 17A. 

Surface water samples will be analyzed for a comprehensive list of chemicals (WS#15). 

14.3.3 AIR  

As discussed in WS#11 (see Section 11.3.3), AERMOD calculations were performed to identify optimum 
times and locations for obtaining air samples that have the highest probability of exceeding C�max for stack 
and fugitive sources of air releases. Based on the resulting probability values, the optimum time of year 
for Phase 1A air sampling is in the summer (July-August-September time frame), and the optimum 
location is in an area relatively near the operating facility, mainly in the southwest quadrant. 

In order to identify specific target locations for the sampling stations, the EPA began with a map showing 
the three best locations (based on probability only) to capture stack releases, and the two best locations for 
capturing fugitive releases. The EPA then considered several other factors, including spatial 
representativeness of the sampling stations within the area of expected high probability, presence of local 
structures that would modify wind patterns, ease of access to the stations, security of equipment placed at 
the stations, and proximity to potentially interfering features. Figure 14-15 shows the target locations of 
the four stations identified. The rationale for each is summarized below. 

• Based on probability values, one station (Station 2) was optimal for both stack and fugitive 
releases, and there were no recognized interfering structures or features near this station, so this 
station was identified as one of the target locations. 

• Based on probability values only, Station 1 (optimum for stack releases) would have been only 
250 meters to the west of Station 2. In order to improve spatial representativeness and to 
minimize the changes of obtaining an inadequate data set if wind conditions are not as expected, 
Station 1 was moved to a target location 250 meters further west. 

• Station 3 (based on probability for stack releases) was originally only 250 meters south of Station 
2. The target location for this station was moved further south both to achieve better spatial 
representativeness, and to allow for a greater downwind distance from the ATI building. The 
target location for Station 3 is relatively close to the current ATI meteorological station. 

• Based on probability alone, Station 4 (optimal for fugitive releases) would have been too close in 
the downwind direction to the Hill Brothers facility, so the position was shifted moved to an open 
area to the northwest. 

As noted earlier, the exact locations of these stations may be revised before implementation of Phase 1A 
air sampling based on field inspection of the target sites or due to considerations of the factors identified 
above, as may be appropriate.  
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14.3.4 FIELD CHANGES 

Protocol for Approval of Changes Requested During Field Sampling 

During field sampling, it is sometimes necessary to make changes in sample location and/or sampling 
methods compared to the specifications of the Phase 1A RI SAP. Either the EPA or ERM may propose 
such changes. 

In cases where the change is “minor” (e.g., relocating a sampling station a short distance away from the 
target location), and both ERM and EPA agree in “real time” that the change is appropriate, the change 
may be implemented and subsequently documented (e.g., later that day) by completion of a Field 
Modification Form. Note that agreement must be reached before implementing any such change. This 
may be accomplished by a consultation between the field team leader and an EPA oversight 
representative present at the site, or by calling an appropriate EPA staff member by phone, as identified 
below: 

Name Office Phone Cell Phone 
Ken Wangerud 303-312-6703 720-951-0955 
Dan Wall 303-312-6560 720-347-5520 
Wendy O’Brien 303-312-6712 720-951-0970 

 
In the event that an EPA representative cannot be reached, or if the EPA representative cannot issue a 
decision in “real time,” then no change shall be implemented until authorization is granted. 

In the event of a proposed “major” change in the Phase 1A RI SAP (e.g., a substantial revision to a 
sampling or processing method), the proposing party (either ERM or the EPA) shall complete a Field 
Modification Form for review and consideration by both parties. After a decision is reached and 
authorization for the change is approved, then the revision may be implemented. 

In the event that a change is proposed and agreement between the parties cannot be reached, then the 
procedure for dispute resolution defined in the AOC shall be followed. 

14.4 PHASE 1A HUMAN HEALTH EXPOSURE AND ECOLOGICAL HABITAT 
SURVEYS 

14.4.1 HUMAN HEALTH EXPOSURE SURVEY 

A human health exposure survey will be collaboratively developed by US Magnesium/ERM and EPA. 
The survey will be conducted to support estimation of risks to potential receptors as described in WS#11. 
The survey will include the receptors identified in the CSM (WS#10). An EPA-approved final human 
health exposure survey plan, also addressing implementation requirements, will be included as 
Attachment 11A in the Final Phase 1A RI SAP.  

14.4.2 ECOLOGICAL HABITAT SURVEY 

An ecological habitat survey that incorporates existing and new information to be obtained at the Site has 
been designed and implemented by the EPA in cooperation with US Magnesium/ERM. The survey has 
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been conducted to support estimation of risks to potential receptors as described in WS#11. The EPA-
approved Final Habitat and Wildlife Survey and Mapping Work Plan is included as Attachment 11B. 

14.5 SUMMARY OF QUALITY ASSURANCE AND QUALITY CONTROL TASKS 

US Magnesium/ERM and EPA will assess the quality of field data through regular collection and analysis 
of field QC samples. WS#12 discusses the types and purposes of field QC samples that will be collected 
for this project. QC will also be evaluated through data assessments (WS#34) and data validation 
(WS#36). The EPA will conduct independent split sampling. An Oversight Sampling QAPP for split 
samples will provide the criteria to be used for evaluating split sample results. 

14.5.1 SUMMARY OF SURVEYS, INVESTIGATION-DERIVED WASTE, AND EQUIPMENT 
DECONTAMINATION 

The following subsections describe utility and sample location surveys, equipment decontamination 
procedures, and management of investigation-derived waste (IDW) to be used for this investigation. 

14.5.1.1 Underground Utilities 

Subsurface utilities will be cleared at all PRI areas before intrusive field investigations begin. All 
clearances needed for borehole drilling will be obtained in accordance with US Magnesium/ERM’s 
Subsurface Clearance Policy, which is included as Attachment 14B.  

14.5.1.2 Sample Location Surveying 

The northing and easting of soil/sediment/waste and surface water samples will be documented using 
GPS, to an accuracy of plus or minus 3 feet. Samples collected below ground surface should be measured 
and recorded within plus or minus 1 inch. 

Surveying of groundwater wells will be conducted under the supervision of a State of Utah licensed land 
surveyor. The horizontal position of each well will be established to an accuracy of no less than 0.10 foot. 
The vertical position for the newly installed wells will be established on the polyvinyl chloride (PVC) 
riser to an accuracy of 0.01 foot.  

14.5.2 EQUIPMENT DECONTAMINATION 

All equipment will be decontaminated according to USM03 attached to this Phase 1A RI SAP. In general, 
all sampling tools will be decontaminated before sampling begins and after sampling at each location. 
Soil and groundwater sampling tools will be decontaminated by scrubbing in a solution of potable water 
and nonphosphate detergent (Alconox or Liquinox). The tools will then be double-rinsed with distilled 
water. Sampling tools not used immediately after decontamination will be allowed to air dry and stored 
appropriately.  

14.5.3 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

IDW, both soil and liquid, will be generated during this investigation. IDW will be handled in accordance 
with the US Magnesium/ERM SOP (provide in Attached 17A. In brief, IDW will be handled as follows: 
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• Used PPE will be disposed of in dumpsters at the Plant.  

• Decontamination water will be disposed of to the central Wastewater Ditch in the Plant. 

• Excess soil from surface soil sample collection will be left in place. 

• Excess soil from subsurface borings and soil cuttings from monitoring well installation will be 
containerized in 55-gallon drums, pending characterization for disposal. 

• Development water and purge water from monitoring wells will be containerized in 55-gallon 
drums, pending characterization for disposal. 

14.6 DOCUMENTS AND RECORDS 

Documentation and consistent reporting is critical for evaluating the success of any environmental data 
acquisition activity. EPA will establish and maintain the database of record (through Scribe) and 
document the management system for the Site. US Magnesium/ERM will maintain the working database 
(Equis). The information provided below is intended to provide a general overview of what documents 
and data US Magnesium/ERM will be required to report for inclusion into these official systems. More 
specific details regarding how these deliverables must be formatted and reported are provided in the Data 
Management Plan (DMP), included in this Phase 1A RI SAP as Attachment 14A. US Magnesium/ERM 
will prepare revisions to the DMP (Attachment 14A) to be incorporated into the Phase 1A RI SAP 
through future revisions. 

14.6.1 GENERAL DATA MANAGEMENT CONSIDERATIONS 

Field and analytical data obtained during this project are critical to Site characterization efforts, 
development of the comprehensive CSM, and RAs. An effective information management system is 
necessary to ensure efficient access to high-quality data so that decisions can be made in a timely manner. 

US Magnesium/ERM will submit data and documents associated with all monitoring, sampling, and 
analytical activities to the EPA in accordance with the EPA-approved DMP (to be prepared by US 
Magnesium/ERM). US Magnesium/ERM will verify and enter these data and documents into the official 
database and document the management system for the Site. These official systems will contain 
information for (1) summarizing observations on contamination and geologic conditions, (2) preparing 
reports and graphics, (3) using GIS, and (4) distributing data to project personnel and stakeholders.  

Field data, log books, and other forms will document sample locations, field observations, monitoring 
results, significant events that occur during field activities, and all deviations from the Phase 1A RI SAP. 
US Magnesium/ERM will provide electronic copies of field logs, notes, and other field documentation to 
the EPA on a weekly basis during investigation activities. US Magnesium/ERM will also provide the 
EPA with electronic data deliverables (EDD) of sampling data on a weekly basis during field operations. 
These documents will be accompanied by metadata that meet the specifications detailed in the DMP. 
These deliverables must meet EPA reporting requirements as specified in the DMP. 

US Magnesium/ERM will provide all analytical laboratory data deliverables and reports from the 
laboratory to the EPA upon request. These laboratory data and documents must document sample 
custody, analytical responsibility, analytical results, adherence to prescribed protocols and methods, 
nonconformity events, corrective measures, and/or data deficiencies. All laboratory data and documents 
will be reported to the EPA in accordance with the DMP.  
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14.6.2 FIELD DOCUMENTATION 

Complete and accurate documentation is essential to demonstrate that field measurement and sampling 
procedures are carried out as specified in the Phase 1A RI SAP. Field personnel will use permanently 
bound field logbooks with sequentially numbered pages to record and document field activities. Each 
logbook will be assigned a unique identifier. 

Logbooks will include, but may not be limited to, the following information. Specific data recording 
formats and parameters for logbooks will be provided in the EPA’s Site Data Management Plan. 

• Name and affiliation of all on-Site personnel or visitors 
• Weather conditions during the field activity 
• Summary of daily activities and significant events 
• Notes of conversations with coordinating officials 
• References to other field logbooks or forms that contain specific information 
• Identification numbers and sample location numbers for samples collected 
• Discussions of problems encountered and their resolution 
• Discussions of deviations from the Phase 1A RI SAP or other governing documents 
• Photographs taken. 

 
The field team will also use the various field forms as specified in the DMP to record field activities. 

14.6.3 FULL DATA PACKAGE 

When a full data package is required, the laboratory will prepare data packages similar to those required 
in the EPA CLP SOW (EPA 2006c; 2007; 2009b, c). Full data packages will contain all of the 
information from the summary data package and all associated raw data. Full data package requirements 
are outlined in WS#29. Full data packages (in PDF format) are due to the EPA within 35 days (or earlier 
upon request) after the last sample in the sample delivery group (SDG) is received by US 
Magnesium/ERM.  

14.6.4 LAB ELECTRONIC DATA PACKAGE FORMAT  

Each subcontracted laboratory will provide an EDD for all analytical results. An automated Laboratory 
Information Management System (LIMS) must be used to produce the EDDs. Manual creation of the 
deliverable (data entry by hand) is unacceptable. The laboratory will verify EDDs internally before these 
are issued. The EDDs will correspond exactly to the hard-copy data. No duplicate data will be submitted. 

A flat file compatible with the EPA Scribe database will be delivered at the end of each phase of data 
acquisition. Results that should be included in all EDDs are as follows: 

• Target analyte results for each sample and associated analytical methods requested on the chain-
of-custody form 

• Method and instrument blanks and preparation and calibration blank results reported for the SDG 
• Percent recoveries for the spike compounds in the MXS, MSD, blank spikes, or LCSs 
• Matrix duplicate results reported for the SDG 
• All re-analysis, re-extractions, or dilutions reported for the SDG, including any associated with 

samples and the specified laboratory QC samples. 
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Electronic data must be retained for a minimum of 10 years after final data have been submitted. The 
subcontractor will use an electronic storage device capable of recording data for long-term, off-line 
storage. Raw data will be retained on an electronic data archival system. The EPA Region 8 
Administrative Record will also retain an electronic copy of all raw data. 

14.6.5 REPORTS GENERATED 

Results from this investigation will be incorporated into an RI Phase 1A data report. The report will 
include information regarding the 18 PRI areas included in this Phase 1A RI SAP. The RI report will 
provide data new analytical data obtained under this project, updated Site figures and CSMs, 
recommendations, and conclusions regarding each PRI area. 

14.7 DATA VALIDATION  

Analytical data will be validated in accordance with current EPA National Functional Guidelines (EPA 
2008b, 2005b, 2010b, 2011). Data validators must generate and submit data validation EDDs for 
inclusion in the project database in accordance with the EPA-approved DMP (Attachment 14A).  
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Specific rationale for each sample location is provided in this table. The general sampling objectives are described in the DQOs in WS#11. The 
following is a summary of the general approach that was used to select sample locations: 

• Surface Samples. In several PRI areas, a systematic grid was used, with random start. Slight adjustments of individual locations were made to 
capture key features. In the Ditches (PRI Area 1), samples were located to space the samples along the length of the ditches, with slight adjustments 
to capture bridge crossings for ease of access or confluences with multiple ditches or discharge points. Generally, a group of 14 or more surface 
soil/sediment/solid waste samples will be collected within each PRI area  

• Subsurface Borings. Subsurface borings are collected at a select subset of sampling locations based on access and other key subsurface features 
(either present or historical). Subsurface continuous cores will be advanced as specified in Table 14-3. 

• Surface water samples are at locations in ponded waste lagoons and in the Ditches PRI Area 1, as shown on Figure 14-14. Surface water sampling 
will be collocated with a subset of soil/sediment/solid waste sampling locations. 

Table 14-1: Solid and Surface Water Sampling Locations and Rationale (Refer to Section 14.3.1 of the SAP for additional information) 
Northings and eastings are based on UTM, Meters, Zone 12N, NAD 83 Map Projection 

Sample Location 
ID 

Sample Media and 
Location (surface and/or 

subsurface) 

PRI 
Area 

Figure 
Number Northing Easting Rationale 

PRI1-001 Surface Solid 1 14-1 4531731 354693 Regularly spaced sample in the Main Ditch.  
PRI1-002 Surface Solid 1 14-1 4531564 354525 Regularly spaced sample in the Main Ditch. 

PRI1-003 Surface Solid / Surface 
Water  1 14-1 

14-14 4531404 354350 Regularly spaced sample in the Main Ditch with a 
collocated surface water sample. 

PRI1-004 Surface Solid / Subsurface 
Solid 1 14-1 4531397 354154 

Regularly spaced sample in the Main Ditch with 
boring to native material at bridge crossing (ease 
of access) to evaluate contamination at depth. 

PRI1-005 Surface Solid 1 14-1 4531323 354129 Regularly spaced sample in the Former Boron 
Ditch (based on review of aerial photography).  

PRI1-006 Surface Solid / Surface 
Water 1 14-1 

14-14 4531347 354082 Regularly spaced sample in the Chlorine Ditch 
with collocated surface water sample. 

PRI1-007 Surface Solid / Subsurface 
Solid / Surface Water 1 14-1 

14-14 4531398 353974 

Sample location is in the Main Ditch and is 
biased to be immediately below the bridge to 
allow a boring to be advanced to native material, 
with a collocated surface water sample. 

PRI1-008 Surface Solid / Surface 
Water 1 14-1 

14-14 4531342 353963 Regularly spaced sample in the Central Ditch 
with a collocated surface water sample. 
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PRI1-009 Surface Solid / Surface 
Water 1 14-1 

14-14 4531405 353862 Regularly spaced sample in the Main Ditch with a 
collocated surface water sample.  

PRI1-010 Surface Solid / Surface 
Water 1 14-1 

14-14 4531372 353758 

Regularly spaced sample in the Western Ditch 
with a collocated surface water sample. Historical 
results indicate high concentrations of PCBs were 
found in the Western Ditch (MWH 2003b). 

PRI1-011 Surface Solid / Surface 
Water 1 14-1 

14-14 4531234 353759 Regularly spaced sample in the Western Ditch 
with a collocated surface water sample. 

PRI1-012 Surface Solid 1 14-1 4531082 353744 Regularly spaced sample in the Western Ditch. 

PRI1-013 Surface Solid / Surface 
Water 1 14-1 

14-14 4531169 353960 

Regularly spaced sample in the Central Ditch 
with a collocated surface water sample. The 
Central Ditch was one of the most highly 
contaminated areas identified during the Site 
Investigation (MWH 2003b).  

PRI1-014 Surface Solid / Surface 
Water 1 14-1 

14-14 4531158 354077 

Regularly spaced sample in the Chlorine Ditch 
with a collocated surface water sample. The 
sample location is adjusted to be across from the 
current discharge from the Boron Extraction 
System to capture potential impact. 

PRI1-015 Surface Solid / Subsurface 
Solid 1 14-1 4531193 354128 

Regularly spaced sample in the Former Boron 
Ditch (based on review of aerial photography) 
with boring to native material to evaluate 
contamination at depth. 

PRI1-016 Surface Solid 1 14-1 4531006 353967 Regularly spaced sample in the Central Ditch.  
PRI1-017 Surface Solid 1 14-1 4531010 354081 Regularly spaced sample in the Chlorine Ditch.  

PRI2-001 Surface Solid 2 14-2 4531238 354173 PRI Area 2 systematic grid. 
PRI2-002 Surface Solid 2 14-2 4531173 354238 PRI Area 2 systematic grid. 
PRI2-003 Surface Solid 2 14-2 4531301 354238 PRI Area 2 systematic grid. 
PRI2-004 Surface Solid 2 14-2 4531233 354299 PRI Area 2 systematic grid. 
PRI2-005 Surface Solid 2 14-2 4531364 354300 PRI Area 2 systematic grid. 

PRI2-006 Surface Solid / Subsurface 
Solid 2 14-2 4531298 354366 

PRI Area 2 systematic grid with boring to native 
material to evaluate contamination at depth in the 
central portion of the Landfill. 
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PRI2-007 Surface Solid 2 14-2 4531233 354429 PRI Area 2 systematic grid. 
PRI2-008 Surface Solid 2 14-2 4531360 354433 PRI Area 2 systematic grid. 

PRI2-009 Surface Solid / Subsurface 
Solid 2 14-2 4531383 354449 

Location is biased to sample a former Main Ditch 
diversion that crosses the Landfill (based on 
review of aerial photography) (See Attachment 
10A) with a boring to native material to evaluate 
contamination at depth. 

PRI2-010 Surface Solid 2 14-2 4531399 354543 PRI Area 2 systematic grid. 

PRI2-011 Surface Solid 2 14-2 4531316 354538 

Location is biased to sample a former Main Ditch 
diversion that crosses the Landfill (based on 
review of aerial photography) (See Attachment 
10A).  

PRI2-012 Surface Solid 2 14-2 4531297 354495 PRI Area 2 systematic grid. 
PRI2-013 Surface Solid 2 14-2 4531228 354558 PRI Area 2 systematic grid. 

PRI2-014 Surface Solid / Subsurface 
Solid 2 14-2 4531259 354612 

Location is biased to sample a former Main Ditch 
diversion that crosses the Landfill (based on 
review of aerial photography) (See Attachment 
10A) with a boring to native material to evaluate 
contamination at depth. 

PRI3-001 Surface Solid 3 14-3 4531252 353997 PRI Area 3 systematic grid. 
PRI3-002 Surface Solid 3 14-3 4531253 354036 PRI Area 3 systematic grid. 

PRI3-003 Surface Solid / Subsurface 
Solid / Surface Water 3 14-3 

14-14 4531235 354015 

PRI Area 3 systematic grid with boring to native 
material to evaluate contamination at depth in the 
central portion of the Sanitary Lagoon and 
collocated surface water sample. 

PRI3-004 Surface Solid 3 14-3 4531220 353998 PRI Area 3 systematic grid. 
PRI3-005 Surface Solid 3 14-3 4531225 354035 PRI Area 3 systematic grid. 
PRI3-006 Surface Solid 3 14-3 4531203 354015 PRI Area 3 systematic grid. 
PRI3-007 Surface Solid 3 14-3 4531204 354046 PRI Area 3 systematic grid. 
PRI3-008 Surface Solid 3 14-3 4531188 353998 PRI Area 3 systematic grid. 
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PRI3-009 Surface Solid / Surface 
Water 3 14-3 

14-14 4531188 354030 PRI Area 3 systematic grid with collocated 
surface water sample. 

PRI3-010 Surface Solid 3 14-3 4531172 354014 PRI Area 3 systematic grid. 

PRI3-011 Surface Solid 3 14-3 4531156 353997 
PRI Area 3 systematic grid sample that is 
adjusted slightly to capture the inlet of the 
Sanitary Lagoon. 

PRI3-012 Surface Solid 3 14-3 4531163 354036 PRI Area 3 systematic grid. 

PRI4-001 Surface Solid 4 14-4 4532207 354000 PRI Area 4 systematic grid. 
PRI4-002 Surface Solid 4 14-4 4532204 354308 PRI Area 4 systematic grid. 
PRI4-003 Surface Solid 4 14-4 4532049 353845 PRI Area 4 systematic grid. 
PRI4-004 Surface Solid 4 14-4 4532054 354154 PRI Area 4 systematic grid. 
PRI4-005 Surface Solid 4 14-4 4532041 354469 PRI Area 4 systematic grid. 
PRI4-006 Surface Solid 4 14-4 4531901 354002 PRI Area 4 systematic grid. 
PRI4-007 Surface Solid 4 14-4 4531905 354316 PRI Area 4 systematic grid. 

PRI4-008 Surface Solid / Surface 
Water 4 14-4 

14-14 4531896 354623 
PRI Area 4 systematic grid with collocated 
surface water sample capturing water discharge 
point or standing water from PRI6. 

PRI4-009 Surface Solid 4 14-4 4531748 353847 PRI Area 4 systematic grid. 

PRI4-010 Surface Solid / Subsurface 
Solid 4 14-4 4531744 354155 

PRI Area 4 systematic grid with boring to native 
material to evaluate contamination at depth in the 
center of the Gypsum Pile. 

PRI4-011 Surface Solid 4 14-4 4531736 354462 PRI Area 4 systematic grid. 
PRI4-012 Surface Solid 4 14-4 4531581 353998 PRI Area 4 systematic grid. 

PRI4-013 Surface Solid / Surface 
Water 4 14-4 

14-14 4531545 354130 
Location is biased to sample near the outlet of 
gypsum slurry discharge pipe with a collocated 
surface water sample. 

PRI4-014 Surface Solid 4 14-4 4531584 354305 PRI Area 4 systematic grid. 

PRI5-001 Surface Solid 5 14-5 4531861 355122 PRI Area 5 systematic grid. 
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PRI5-002 Surface Solid / Subsurface 
Solid / Surface Water 5 14-5 

14-14 4531669 354928 

PRI Area 5 systematic grid with boring to 6 feet 
below ground surface to evaluate contamination 
at depth and collocated surface water sample 
from the deep portion of the waste lagoon (based 
on review of aerial photography).  

PRI5-003 Surface Solid 5 14-5 4531674 355318 PRI Area 5 systematic grid. 
PRI5-004 Surface Solid 5 14-5 4531465 354738 PRI Area 5 systematic grid. 
PRI5-005 Surface Solid 5 14-5 4531473 355122 PRI Area 5 systematic grid. 
PRI5-006 Surface Solid 5 14-5 4531479 355512 PRI Area 5 systematic grid. 
PRI5-007 Surface Solid 5 14-5 4531280 354931 PRI Area 5 systematic grid. 

PRI5-008 Surface Solid / Subsurface 
Solid / Surface Water 5 14-5 

14-14 4531363 355373 

Location biased to sample the deep portion of the 
waste pond (based on review of aerial 
photography) with boring to 6 feet below ground 
surface to evaluate contamination at depth and 
collocated surface water sample of the waste 
lagoon. 

PRI5-009 Surface Solid 5 14-5 4531289 355714 PRI Area 5 systematic grid. 

PRI5-010 Surface Solid / Surface 
Water 5 14-5 

14-14 4531087 355133 PRI Area 5 systematic grid with collocated 
surface water sample. 

PRI5-011 Surface Solid 5 14-5 4531089 355514 PRI Area 5 systematic grid. 
PRI5-012 Surface Solid 5 14-5 4531096 355902 PRI Area 5 systematic grid. 
PRI5-013 Surface Solid 5 14-5 4531095 356299 PRI Area 5 systematic grid. 

PRI5-014 Surface Solid 5 14-5 4530854 355405 
Location biased to coincide with a former Main 
Ditch diversion (based on review of aerial 
photography). 

PRI5-015 Surface Solid 5 14-5 4530898 355714 PRI Area 5 systematic grid. 
PRI5-016 Surface Solid 5 14-5 4530899 356103 PRI Area 5 systematic grid. 

PRI6-001 Surface Solid 6 14-6 4532913 354139 PRI Area 6 systematic grid. 

PRI6-002 Surface Solid / Surface 
Water 6 14-6 

14-14 4532765 354003 PRI Area 6 systematic grid with collocated 
surface water sample. 

PRI6-003 Surface Solid 6 14-6 4532781 354283 PRI Area 6 systematic grid. 
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PRI6-004 Surface Solid / Surface 
Water 6 14-6 

14-14 4532665 353715 
Location biased to sample the Barrow Ditch north 
of PRI Area 6 with collocated surface water 
sample. 

PRI6-005 Surface Solid 6 14-6 4532624 353864 PRI Area 6 systematic grid. 

PRI6-006 Surface Solid / Surface 
Water 6 14-6 

14-14 4532636 354145 PRI Area 6 systematic grid with collocated 
surface water sample. 

PRI6-007 Surface Solid 6 14-6 4532645 354426 PRI Area 6 systematic grid. 

PRI6-008 Surface Solid / Surface 
Water 6 14-6 

14-14 4532563 353474 
Location biased to capture Barrow Ditch north of 
PRI Area 6 with collocated surface water sample. 

PRI6-009 Surface Solid 6 14-6 4532340 353592 PRI Area 6 systematic grid. 
PRI6-010 Surface Solid 6 14-6 4532473 353733 PRI Area 6 systematic grid. 
PRI6-011 Surface Solid 6 14-6 4532344 353875 PRI Area 6 systematic grid. 
PRI6-012 Surface Solid 6 14-6 4532495 354010 PRI Area 6 systematic grid. 

PRI6-013 Surface Solid / Subsurface 
Solid 6 14-6 

4532493 354151 

Location biased to capture the estimated deepest 
portion of the waste lagoon (based on review of 
aerial photography) with boring to 6 feet below 
ground surface to evaluate contamination at 
depth. 

PRI6-014 Surface Solid 6 14-6 4532496 354293 PRI Area 6 systematic grid. 
PRI6-015 Surface Solid 6 14-6 4532365 354435 PRI Area 6 systematic grid. 
PRI6-016 Surface Solid 6 14-6 4532230 354583 PRI Area 6 systematic grid. 

PRI6-017 Surface Solid / Surface 
Water 6 14-6 

14-14 4532091 354729 PRI Area 6 systematic grid with collocated 
surface water. 

PRI7-001 Surface Solid / Surface 
Water 7 14-7 

14-14 4533166 356326 Location biased to sample Barrow Ditch north of 
PRI Area 7 with collocated surface water sample. 

PRI7-002 Surface Solid 7 14-7 4532947 354745 PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area. 

PRI7-003 Surface Solid / Surface 
Water 7 14-7 

14-14 4532690 354557 

PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area 
with collocated surface water sample of seeps 
into PRI Area 7. 
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PRI7-004 Surface Solid 7 14-7 4532699 354976 PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area. 

PRI7-005 Surface Solid 7 14-7 4532679 355604 PRI Area 7 variable systematic grid. 
PRI7-006 Surface Solid 7 14-7 4532628 356184 PRI Area 7 variable systematic grid. 

PRI7-007 Surface Solid / Surface 
Water 7 14-7 

14-14 4532414 354730 

PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area 
with collocated surface water sample of seeps 
into PRI Area 7. 

PRI7-008 Surface Solid 7 14-7 4532438 355115 PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area. 

PRI7-009 Surface Solid / Subsurface 
Solid / Surface Water 7 14-7 

14-14 4532091 355068 

PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area 
with boring to 6 feet below ground surface to 
evaluate contamination at depth at central inlet of 
Main Ditch and collocated surface water sample 
of seeps into PRI Area 7. 

PRI7-010 Surface Solid 7 14-7 4532217 355341 PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area. 

PRI7-011 Surface Solid 7 14-7 4532224 355974 PRI Area 7 variable systematic grid. 

PRI7-012 Surface Solid 7 14-7 4531994 355596 PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area. 

PRI7-013 Surface Solid / Surface 
Water 7 14-7 

14-14 4531829 355396 

PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area 
with collocated surface water sample of seeps 
into PRI Area 7. 

PRI7-014 Surface Solid / Surface 
Water 7 14-7 

14-14 4531606 355688 

PRI Area 7 variable systematic grid, biased to 
sample the former Main Ditch discharge area 
with collocated surface water sample of seeps 
into PRI Area 7. 

PRI7-015 Surface Solid 7 14-7 4531773 355938 PRI Area 7 variable systematic grid. 
PRI7-016 Surface Solid 7 14-7 4531859 356314 PRI Area 7 variable systematic grid. 
PRI7-017 Surface Solid 7 14-7 4531545 356252 PRI Area 7 variable systematic grid. 
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PRI8-001 Surface Solid 8 14-8 4533503 353143 

PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI8 where aerial 
photos and field observations suggest leakage 
from PRI Area 6. 

PRI8-002 Surface Solid 8 14-8 4533335 352976 PRI Area 8 variable systematic grid. 
PRI8-003 Surface Solid 8 14-8 4533336 353305 PRI Area 8 variable systematic grid. 
PRI8-004 Surface Solid 8 14-8 4533169 353143 PRI Area 8 variable systematic grid. 

PRI8-005 Surface Solid / Surface 
Water 8 14-8 

14-14 4533163 353336 
Location biased to sample in a wetland feature 
identified during field reconnaissance with a 
collocated surface water sample. 

PRI8-006 Surface Solid 8 14-8 4533169 353479 PRI Area 8 variable systematic grid. 

PRI8-007 Surface Solid 8 14-8 4533169 353811 PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI Area 8. 

PRI8-008 Surface Solid 8 14-8 4533002 352976 PRI Area 8 variable systematic grid. 
PRI8-009 Surface Solid 8 14-8 4533001 353309 PRI Area 8 variable systematic grid. 

PRI8-010 Surface Solid 8 14-8 4533002 353644 PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI Area 8. 

PRI8-011 Surface Solid 8 14-8 4532997 353810 PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI Area 8. 

PRI8-012 Surface Solid 8 14-8 4533002 353978 PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI Area 8. 

PRI8-013 Surface Solid 8 14-8 4532829 353147 PRI Area 8 variable systematic grid. 

PRI8-014 Surface Solid 8 14-8 4532838 353477 PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI Area 8. 

PRI8-015 Surface Solid 8 14-8 4532834 353646 PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI Area 8. 

PRI8-016 Surface Solid 8 14-8 4532835 353811 PRI Area 8 variable systematic grid, biased to 
capture the southern edge of PRI Area 8. 

PRI8-017 Surface Solid / Subsurface 
Solid 8 14-8 4532669 353640 

PRI Area 8 variable systematic grid with boring 
to 6 feet below ground surface to evaluate 
contamination at depth near observed sink holes 
north of a barrow ditch. 

PRI9-001 Surface Solid 9 14-9 4531871 353426 PRI Area 9 systematic grid. 
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PRI9-002 Surface Solid 9 14-9 4531918 353677 PRI Area 9 systematic grid. 
PRI9-003 Surface Solid 9 14-9 4531740 353554 PRI Area 9 systematic grid. 
PRI9-004 Surface Solid 9 14-9 4531618 353424 PRI Area 9 systematic grid. 
PRI9-005 Surface Solid 9 14-9 4531615 353682 PRI Area 9 systematic grid. 
PRI9-006 Surface Solid 9 14-9 4531487 353551 PRI Area 9 systematic grid. 
PRI9-007 Surface Solid 9 14-9 4531355 353421 PRI Area 9 systematic grid. 
PRI9-008 Surface Solid 9 14-9 4531351 353678 PRI Area 9 systematic grid. 
PRI9-009 Surface Solid 9 14-9 4531223 353548 PRI Area 9 systematic grid. 
PRI9-010 Surface Solid 9 14-9 4531093 353675 PRI Area 9 systematic grid. 
PRI9-011 Surface Solid 9 14-9 4530965 353544 PRI Area 9 systematic grid. 
PRI9-012 Surface Solid 9 14-9 4530706 353541 PRI Area 9 systematic grid. 

PRI9-013 Surface Solid 9 14-9 4531345 353933 
PRI Area 9 systematic grid with node placed over 
area between the Central and Western Ditches 
(based on a review of aerial photography). 

PRI9-014 Surface Solid 9 14-9 4531217 353803 
PRI Area 9 systematic grid with node placed over 
area between the Central and Western Ditches 
(based on a review of aerial photography). 

PRI10-001 Surface Solid 10 14-9 4532479 353067 PRI Area 10 systematic grid. 
PRI10-002 Surface Solid 10 14-9 4532600 353079 PRI Area 10 systematic grid. 
PRI10-003 Surface Solid 10 14-9 4532542 353132 PRI Area 10 systematic grid. 
PRI10-004 Surface Solid 10 14-9 4532480 353188 PRI Area 10 systematic grid. 
PRI10-005 Surface Solid 10 14-9 4532662 353145 PRI Area 10 systematic grid. 
PRI10-006 Surface Solid 10 14-9 4532606 353197 PRI Area 10 systematic grid. 
PRI10-007 Surface Solid 10 14-9 4532544 353253 PRI Area 10 systematic grid. 

PRI10-008 Surface Solid / Subsurface 
Solid 10 14-9 4532670 353263 

PRI Area 10 systematic grid with boring to native 
material in the central portion of the Barium 
Sulfate Area. 

PRI10-009 Surface Solid 10 14-9 4532608 353319 PRI Area 10 systematic grid. 
PRI10-010 Surface Solid 10 14-9 4532553 353374 PRI Area 10 systematic grid. 
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PRI10-011 Surface Solid 10 14-9 4532726 353326 PRI Area 10 systematic grid. 
PRI10-012 Surface Solid 10 14-9 4532672 353384 PRI Area 10 systematic grid. 
PRI10-013 Surface Solid 10 14-9 4532617 353440 PRI Area 10 systematic grid. 
PRI10-014 Surface Solid 10 14-9 4532729 353441 PRI Area 10 systematic grid. 

PRI11-001 Surface Solid 11 14-10 4530598 353260 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles, based on review of aerial photography. 

PRI11-002 Surface Solid 11 14-10 4530613 353534 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles 

PRI11-003 Surface Solid 11 14-10 4530611 353703 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles 

PRI11-004 Surface Solid 11 14-10 4530467 353680 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles 

PRI11-005 Surface Solid 11 14-10 4530481 353842 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles 

PRI11-006 Surface Solid 11 14-10 4530323 353831 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles 

PRI11-007 Surface Solid 11 14-10 4530440 353105 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles, based on review of aerial photography. 

PRI11-008 Surface Solid 11 14-10 4530291 352964 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI11-009 Surface Solid 11 14-10 4530304 353252 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI11-010 Surface Solid 11 14-10 4530149 353098 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 
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PRI11-011 Surface Solid 11 14-10 4530165 353388 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI11-012 Surface Solid 11 14-10 4530021 353528 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI11-013 Surface Solid 11 14-10 4529889 353669 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI11-014 Surface Solid 11 14-10 4530032 353827 
PRI Area 11 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-001 Surface Solid 12 14-10 4530325 354070 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-002 Surface Solid 12 14-10 4530468 354174 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-003 Surface Solid 12 14-10 4530614 354174 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-004 Surface Solid 12 14-10 4530508 354293 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-005 Surface Solid 12 14-10 4530432 354358 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-006 Surface Solid 12 14-10 4530575 354431 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-007 Surface Solid 12 14-10 4530501 354486 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 
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PRI12-008 Surface Solid 12 14-10 4530512 354633 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-009 Surface Solid 12 14-10 4530614 354735 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-010 Surface Solid 12 14-10 4530716 354836 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-011 Surface Solid 12 14-10 4530625 354928 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-012 Surface Solid 12 14-10 4530736 355037 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-013 Surface Solid 12 14-10 4530827 354945 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI12-014 Surface Solid 12 14-10 4530925 354846 
PRI Area 12 systematic grid. Note samples were 
not placed where there are buildings or other 
obstacles. 

PRI13-001 Surface Solid 13 14-11 4533308 354944 

PRI Area 13 biased systematic grid, to focus 
locations along the edges of the down gradient 
Buffer Area, which is immediately adjacent to 
PRI Area 7. 

PRI13-002 Surface Solid 13 14-11 4533511 355176 

PRI Area 13 biased systematic grid, to focus 
locations along the edges of the down gradient 
Buffer Area, which is immediately adjacent to 
PRI Area 7. 

PRI13-003 Surface Solid 13 14-11 4533331 355386 

PRI Area 13 biased systematic grid, to focus 
locations along the edges of the down gradient 
Buffer Area, which is immediately adjacent to 
PRI Area 7. 

PRI13-004 Surface Solid 13 14-11 4533535 355607 PRI Area 13 biased systematic grid 

PRI13-005 Surface Solid 13 14-11 4533333 355835 PRI Area 13 biased systematic grid 
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Sample Location 
ID 

Sample Media and 
Location (surface and/or 

subsurface) 

PRI 
Area 

Figure 
Number Northing Easting Rationale 

PRI13-006 Surface Solid 13 14-11 4533547 356053 PRI Area 13 biased systematic grid 

PRI13-007 Surface Solid 13 14-11 4533359 356284 PRI Area 13 biased systematic grid 

PRI13-008 Surface Solid 13 14-11 4533351 356696 PRI Area 13 biased systematic grid 

PRI13-009 Surface Solid 13 14-11 4532943 356719 PRI Area 13 biased systematic grid 

PRI13-010 Surface Solid 13 14-11 4532717 356926 PRI Area 13 biased systematic grid 

PRI13-011 Surface Solid 13 14-11 4532481 356710 PRI Area 13 biased systematic grid 

PRI13-012 Surface Solid 13 14-11 4532295 356904 PRI Area 13 biased systematic grid 

PRI13-013 Surface Solid 13 14-11 4532083 356695 PRI Area 13 biased systematic grid 

PRI13-014 Surface Solid 13 14-11 4531716 356735 PRI Area 13 biased systematic grid 

PRI14-001 Surface Solid 14 14-11 4530460 354933 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-002 Surface Solid 14 14-11 4530311 355159 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-003 Surface Solid 14 14-11 4530559 355345 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-004 Surface Solid 14 14-11 4530378 355591 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-005 Surface Solid / Subsurface 
Solid / Surface Water 14 14-11 

14-14 4530674 355576 

Biased to coincide with the discharge point for a 
Main Ditch diversion (based on a review of aerial 
photography) (See Attachment 10A) with boring 
to 6 feet below ground surface and collocated 
surface water sample in low area seep. 

PRI14-006 Surface Solid / Surface 
Water 14 14-11 

14-14 4530641 355773 PRI Area 14 biased systematic grid with 
collocated surface water sample of seep. 



Final Phase 1A RI SAP Section D: Sampling and Analysis 
Worksheet #14 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 135 of 336 

Sample Location 
ID 

Sample Media and 
Location (surface and/or 

subsurface) 

PRI 
Area 

Figure 
Number Northing Easting Rationale 

PRI14-007 Surface Solid 14 14-11 4530470 356040 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-008 Surface Solid / Surface 
Water 14 14-11 

14-14 4529966 356473 
Location biased with collocated surface water 
sample in a low area where standing water has 
been observed.  

PRI14-009 Surface Solid 14 14-11 4530719 356220 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-010 Surface Solid 14 14-11 4530570 356453 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-011 Surface Solid 14 14-11 4530840 356625 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-012 Surface Solid 14 14-11 4530670 356899 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-013 Surface Solid / Surface 
Water 14 14-11 

14-14 4530922 357042 PRI14 biased systematic grid with collocated 
surface water sample of seep. 

PRI14-014 Surface Solid 14 14-11 4530748 357353 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI14-015 Surface Solid 14 14-11 4531011 357477 

PRI Area 14 biased systematic grid, to focus 
locations along the northern edge of the down 
gradient Buffer Area immediately adjacent to PRI 
Area 5 and PRI Area 7. 

PRI15-001 Surface Solid 15 14-12 4534561 349871 PRI Area 15 systematic grid. 
PRI15-002 Surface Solid 15 14-12 4534541 352447 PRI Area 15 systematic grid. 
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Sample Location 
ID 

Sample Media and 
Location (surface and/or 

subsurface) 

PRI 
Area 

Figure 
Number Northing Easting Rationale 

PRI15-003 Surface Solid 15 14-12 4533268 351165 PRI Area 15 systematic grid. 
PRI15-004 Surface Solid 15 14-12 4533508 354002 PRI Area 15 systematic grid. 
PRI15-005 Surface Solid 15 14-12 4531979 349806 PRI Area 15 systematic grid. 
PRI15-006 Surface Solid 15 14-12 4531377 352939 PRI Area 15 systematic grid. 
PRI15-007 Surface Solid 15 14-12 4530630 351104 PRI Area 15 systematic grid. 
PRI15-008 Surface Solid 15 14-12 4529325 352385 PRI Area 15 systematic grid. 
PRI15-009 Surface Solid 15 14-12 4529248 353825 PRI Area 15 systematic grid. 
PRI15-010 Surface Solid 15 14-12 4528079 353726 PRI Area 15 systematic grid. 
PRI15-011 Surface Solid 15 14-12 4526732 355020 PRI Area 15 systematic grid. 
PRI15-012 Surface Solid 15 14-12 4525512 353737 PRI Area 15 systematic grid. 
PRI15-013 Surface Solid 15 14-12 4525474 356271 PRI Area 15 systematic grid. 
PRI15-014 Surface Solid 15 14-12 4524184 354994 PRI Area 15 systematic grid. 

PRI16-001 Surface Solid 16 14-12 4534508 347294 PRI Area 16 systematic grid. 
PRI16-002 Surface Solid 16 14-12 4533264 348565 PRI Area 16 systematic grid. 
PRI16-003 Surface Solid 16 14-12 4531966 347259 PRI Area 16 systematic grid. 
PRI16-004 Surface Solid 16 14-12 4530626 348572 PRI Area 16 systematic grid. 
PRI16-005 Surface Solid 16 14-12 4529388 347258 PRI Area 16 systematic grid. 
PRI16-006 Surface Solid 16 14-12 4529344 349845 PRI Area 16 systematic grid. 
PRI16-007 Surface Solid 16 14-12 4528050 348552 PRI Area 16 systematic grid. 
PRI16-008 Surface Solid 16 14-12 4528110 351162 PRI Area 16 systematic grid. 
PRI16-009 Surface Solid 16 14-12 4526833 347280 PRI Area 16 systematic grid. 
PRI16-010 Surface Solid 16 14-12 4526790 349832 PRI Area 16 systematic grid. 
PRI16-011 Surface Solid 16 14-12 4526755 352298 PRI Area 16 systematic grid. 
PRI16-012 Surface Solid 16 14-12 4525558 348450 PRI Area 16 systematic grid. 
PRI16-013 Surface Solid 16 14-12 4525509 351076 PRI Area 16 systematic grid. 
PRI16-014 Surface Solid 16 14-12 4524240 349759 PRI Area 16 systematic grid. 
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Specific rationale for each groundwater sampling location is provided in this table. The general sampling objectives are described in the DQOs in 
WS#11. Generally, new monitoring wells are proposed to improve spatial coverage at key locations where contaminants could be leaking from 
potential sources (Figure 14-13), and are intended to fill data gaps that exist from previous sampling efforts. Shallow wells are proposed to evaluate 
leakage of contamination from the Northwest Ponded Waste Lagoon and the Southeast Ponded Waste Lagoon (PRIs 5 and 6) into the Northeast Ponded 
Waste Lagoon (PRI 7), as described in WS#11. Leakage of contaminants from the Northeast Ponded Waste Lagoon (PRI 7) and from ditches 
surrounding the other waste impoundments will also be evaluated. 

Table 14-2: Groundwater Monitoring Locations and Rationale (Refer to Figure 14-13 and Section 14.3.2.1 of the SAP for additional 
information) Northings and eastings are based on UTM, Meters, Zone 12N, NAD 83 Map Projection 

Groundwater Well ID Northing Easting Rationale 

LF-01 -- -- Existing landfill well with consistent historical contamination detections (MWH 2006). 
LF-03 -- -- Existing landfill well with consistent historical contamination detections (MWH 2006). 

MW-04A -- -- Existing shallow well in the proximity of the Main Ditch. 
MW-05A -- -- Existing shallow well in the proximity of the Main Ditch. 
MW-06 -- -- Existing shallow well in the proximity of a former Boron Ditch near Landfill and Facility. 
MW-07 -- -- Existing shallow well in the proximity of a former Boron Ditch near Landfill and Facility. 

MW-08A -- -- Existing shallow well near Main Ditch with historically higher levels of contaminants, 
downgradient of the landfill. 

MW-08B -- -- Existing shallow well near Main Ditch with historically higher levels of contaminants, 
downgradient of the landfill. 

PZ-01 -- -- Existing piezometer downgradient of Star Pond with strong magnesium chloride major ion 
signature. 

PZ-04 and/or PZ-271 -- -- Existing piezometer at the downgradient edge of the Smut Area (PRI Area 9). 

PZ-06 -- -- Existing shallow piezometer downgradient of the Northeast Ponded Waste Lagoon (PRI 
Area 7). 

PZ-08 -- -- 

Existing shallow piezometer on the downgradient side of the active waste pond (Northwest 
Ponded Waste Lagoon [PRI Area 6]) and upgradient of the Northeast Ponded Waste Lagoon 
(PRI Area 7) and a potential seep area that discharges into the Northeast Ponded Waste 
Lagoon. 

PZ-10 -- -- 

Existing shallow piezometer on the downgradient side of the active waste pond (Southeast 
Ponded Waste Lagoon [PRI Area 5]) and upgradient of the Northeast Ponded Waste Lagoon 
(PRI Area 7) and a potential seep area that discharges into the Northeast Ponded Waste 
Lagoon. 
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Groundwater Well ID Northing Easting Rationale 

PZ-12 -- -- 

Existing shallow piezometer on the downgradient side of the active waste pond (Southeast 
Ponded Waste Lagoon [PRI Area 5]) and upgradient of the Northeast Ponded Waste Lagoon 
(PRI Area 7) and a potential seep area that discharges into the Northeast Ponded Waste 
Lagoon. 

PZ-16 -- -- 

Existing shallow piezometer in the active waste pond (Southeast Ponded Waste Lagoon 
[PRI Area 5]) and potentially upgradient of the Northeast Ponded Waste Lagoon (PRI Area 
7), buffer areas (PRI Area 14) and the Skull Creek Diversion Ditch depending on seasonal 
groundwater flow direction. 

PZ-18 -- -- 
Existing shallow piezometer in the active waste pond (Southeast Ponded Waste Lagoon 
[PRI Area 5]), and located immediately upgradient of a potential seep into the Buffer Area 
South (PRI Area 14).  

PZ-22 -- -- Existing shallow piezometer downgradient of the star pond and upgradient of the southeast 
ponded waste lagoon (PRI Area 5). 

PZ-24 -- -- 
Existing shallow piezometer adjacent to the main ditch and cross-gradient of the Gypsum 
Pile (PRI Area 4) and the active waste pond (Southeast Ponded Waste Lagoon [PRI Area 
5]). 

PZ-26 -- -- 
Existing shallow piezometer adjacent to the main ditch, and down or cross gradient of the 
active waste ponds (Southeast Ponded Waste Lagoon [PRI Area 5]) and the Northeast 
Ponded Waste Lagoon (PRI Area 7). 

Groundwater Well  
MW-132 4533009 354085 

NEW shallow well downgradient of the Gypsum Pile (PRI Area 4) and the active waste 
pond (Northwest Ponded Waste Lagoon [PRI Area 6]) and upgradient of the buffer areas 
(Buffer Area North and East [PRI Area 13] and Buffer Area West [PRI Area 15]). 

Groundwater Well  
MW-142 4532804 354363 

NEW shallow well downgradient of the Gypsum Pile (PRI Area 4) and the active waste 
pond (Northwest Ponded Waste Lagoon [PRI Area 6]) and upgradient of the old waste pond 
and potential seep areas (Northeast Ponded Waste Lagoon (PRI Area 7). 

Groundwater Well  
MW-152 4532424 354612 

NEW shallow well downgradient of the gypsum pile (PRI Area 4) and the active waste pond 
(Northwest Ponded Waste Lagoon [PRI Area 6]), and upgradient of the old waste pond and 
potential seep areas (Northeast Ponded Waste Lagoon [PRI Area 7]). 

Groundwater Well  
MW-162 4532342 353916 NEW shallow well downgradient of the gypsum pile (PRI Area 4) and upgradient of the 

active waste pond (Northwest Ponded Waste Lagoon [PRI Area 6]) 
Groundwater Well  

MW-172 4531494 354675 NEW shallow well downgradient of the Landfill (PRI Area 2) and the facility, and up-
gradient of the active waste pond (Southeast Ponded Waste Lagoon [PRI Area 5]). 

Groundwater Well 
MW-182 4530937 353659 NEW shallow well downgradient of the facility and upgradient of the Smut Area (PRI Area 

9). 
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Groundwater Well ID Northing Easting Rationale 

Paired Groundwater 
Wells 

MW-19A2 
MW-19B2 

4531343 354750 

NEW nested pair of wells downgradient Landfill (PRI Area 2) and upgradient of the 
Southeast Ponded Waste Lagoon (PRI Area 5) and the Northeast Ponded Waste Lagoon 
(PRI Area 7), to evaluate shallow and deeper migration pathways adjacent to the magnesium 
chloride generation area.   

Paired Groundwater 
WellsMW-20A2 

MW-20B2 
4530651 354362 

NEW nested pair of wells downgradient of the Star Pond and upgradient of the Southeast 
Ponded Waste Lagoon (PRI Area 5) and the Northeast Ponded Waste Lagoon (PRI Area 7), 
to evaluate shallow and deeper migration pathways adjacent to the magnesium chloride 
generation area, in between the US Magnesium Facility and Hill Brothers Facility. 

1 Either PZ-04 or PZ-27 may be monitored. 
2 See Figure 14-16 for well construction information. 
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15.0 REFERENCE LIMITS AND EVALUATION (SAP WORKSHEET #15) 

15.1 OVERVIEW 

WS#15 identifies the Target Quantitation Limit (TQL) for each analyte in each medium, and provides the 
anticipated laboratory Method Detection Limit (MDL) or Practical Quantitation Limit (PQL) for each 
analyte in each medium. This allows a comparison of the TQL to the MDL/PQL in order to judge whether 
the analytical method selected for use is sufficiently sensitive to measure each analyte at concentration 
levels of potential concern.  

Conceptually, the process for identifying a TQL consists of the following steps: 

1. Determine the RBC for each human and ecological receptor for each Site medium (soil, sediment, 
water, air) to which that receptor is exposed. For human receptors, the RBC for carcinogenic 
chemicals is equal to the 1E-06 risk level. For non-carcinogenic chemicals, the human RBC is set 
equal to an HQ of 0.1 to account for potential additivity across chemicals. For ecological 
receptors, the RBC is generally set equal to an HQ of 1.0.  

2. For each analyte in each medium, choose the lowest RBC. In most cases, the RBC derived as 
above is equal to the TQL. For PCBs and dioxin/furans, division by the number of groups being 
summed to yield total PCBs or total TEQ is necessary to ensure the TQL is sufficiently low.  

The process of determining reliable and appropriate RBCs for each analyte for each receptor in each 
medium can be quite labor intensive. For the purposes of the Phase 1A investigation, RBCs were 
identified using a screening-level process that was intended to minimize the level of effort required (ERM 
2012). This was done by reviewing readily available sources of RBCs for human and ecological 
receptors, and simply choosing the lowest values located. It is important to note that this process is not 
site-specific and is expected to yield RBC and TQL values that may be lower than are actually of risk 
concern to the human and ecological receptors at the site. Consequently, RBCs used in subsequent RA 
efforts may not be the same as used to derive TQLs. 

15.2 RBC SOURCES AND SELECTION (ERM 2012) 

15.2.1 SOLID MEDIA 

Solid media of potential concern at the Site include soil, sediment, and solid waste. Soil and sediment 
screening level RBC values from a variety of federal and state sources were compiled along with the 
TDLs for sediment (MacDonald et al 2008). The lowest of the values compiled for both soil and sediment 
was selected as the TQL for all solid media. The sources of the soil and sediment screening values are 
presented below. 
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EPA Regional Screening Table. EPA has developed regional screening levels (RSL) for residents and 
workers exposed to soil, water, and air (EPA 2013b). RSLs are developed using RA guidance from the 
EPA Superfund program. They are risk-based concentrations derived from standardized equations 
combining exposure information assumptions with EPA toxicity data. RSLs are considered by the EPA to 
be protective for humans (including sensitive groups) over a lifetime. RSLs are considered generic as 
these are calculated without site-specific information. For Phase 1A, human RSLs for exposure to solid 
media were based on industrial RSLs. As noted above, industrial soil RSLs were divided by a factor of 10 
if they were non-carcinogenic compounds. RSLs for carcinogenic compounds were not modified.  

EPA Ecological Soil Screening Levels (EcoSSL). EcoSSLs were developed for plants, invertebrates, 
mammals, and birds; are conservative concentrations in soils; and are meant to be used as screening 
values and do not represent cleanup values. The derivation process represents the collaborative effort of a 
multi-stakeholder workgroup consisting of federal, state, consulting, industry, and academic participants 
led by the EPA, Office of Emergency and Remedial Response. The EcoSSLs reports are available at: 
http://www.epa.gov/ecotox/ecossl/. 

ORNL Preliminary Remediation Goals (PRG) for Ecological Endpoints. The Oakridge National 
Laboratory (ORNL) PRGs (Efroymson et al. 1997a) were prepared to present PRGs for ecological 
endpoints for RAs and decision making at CERCLA sites. PRGs are upper concentration limits for 
specific chemicals in specific environmental media that are anticipated to protect the environment. 

ORNL Soil Benchmarks for Plants. Toxicological Benchmarks for Screening Contaminants of Potential 
Concern for Effects on Terrestrial Plants (Efroymson et al. 1997b) presents plant toxicity data and 
discusses their utility for use as benchmarks for determining the hazard to terrestrial plants caused by 
contaminants in soil. 

ORNL Soil Benchmarks for Invertebrates. Toxicological Benchmarks for Contaminants of Potential 
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process (Efroymson et al. 1997c) 
presents effects data and benchmark derivation for effects of chemicals in soil on invertebrates. The report 
also presents literature describing the experiments from which data were drawn for benchmark derivation. 

EPA Region 5 RCRA Ecological Screening Levels (ESL). The EPA’s Resource Conservation and 
Recovery Act (RCRA) ESLs represent a protective benchmark for contaminants in soil and sediment. 
ESLs can be used to identify contaminants (exceeding the ESL) that should be retained for additional 
analysis and allow the investigation to focus on those areas likely to present an unacceptable risk. The 
Region 5 ESLs are available at: http://www.epa.gov/Region5/waste/cars/esl.htm. 

Model Toxics Control Act (MTCA) Ecological Indicator Soil Concentrations for Protection of 
Terrestrial Plants and Animals. The MTCA Statute and Regulation (WDOE 2007) includes 
benchmarks for ecological screening at contaminated sites. These values represent soil concentrations 
expected to be protective of ecological receptors, and are used to screen out hazardous substances from 
requiring further action. Screening values were developed for plants, soil biota (invertebrates), and 
wildlife. Wildlife values are soil concentrations back-calculated from daily doses potentially toxic to bird 
or mammal receptors. 

CCME Soil Quality Guidelines for the Protection of Environmental and Human Health. CCME's 
Soil Quality Guidelines Task Group (SQGTG) developed the Canadian Soil Quality Guidelines for 
protection of environmental ecosystems. This provides nationally endorsed, science-based goals for the 
quality of terrestrial ecosystems. Benchmarks were developed based on projected land use of a site. These 
include: Agricultural, Residential/parkland, Commercial, and Industrial. CCME documentation is 
available at: http://ceqg-rcqe.ccme.ca/.  
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NOAA Screening Quick Reference Tables. The NOAA gathered various fresh and marine water 
sediment benchmarks into a single set of screening tables – the Screening Quick Reference Tables 
(SQuiRTs) (Buchman 2008). All the sediment screening benchmarks presented in the SQuiRTs were 
extracted for potential use at the Site. The SQuiRTs can be found at: 
http://response.restoration.noaa.gov/sites/default/files/SQuiRTs.pdf. An explanation of the various 
sediment benchmarks contained in the SQuiRTs is available at: 
http://archive.orr.noaa.gov/faq_topic.php?faq_topic_id=6.  

Target Detection Limits (TDL). TDLs for sediments were developed by identifying toxicity screening 
values (TSV) for fresh water and for marine or estuarine sediment from various sources. The geometric 
mean of the TSVs for each analyte was calculated and then multiplied by an application factor of 0.1 to 
derive the final TDL. Detailed documentation of the TDL development process is presented in 
MacDonald et al. (2008).  

15.2.2 AQUEOUS MATRIX 

The aqueous matrix is defined as samples collected from surface water, groundwater, or waste water. 
Screening values from a variety of federal and state sources were compiled along with the TDLs for water 
(MacDonald et al 2008). The values compiled for water are presented in Attachment 15A. The lowest of 
the compiled values was selected as the TQL. The sources of the screening values are presented below. 

EPA Regional Screening Table. RBC values for exposure of humans to water were based on EPA’s Tap 
Water RSLs (EPA 2013b). As noted above, these values were divided by a factor of 10 if they were non-
carcinogenic compounds. RSLs for carcinogenic compounds were not modified. 

National Recommended Water Quality Criteria (NRWQC). NRWQC (EPA 2009c) are promulgated 
criteria as part of Section 304(a) of the Clean Water Act. Fresh water and marine chronic criteria for 
priority and non-priority pollutants were included for potential use at the Site.  

Utah Numeric Quality for Aquatic Life. With a few exceptions, the state-designated Utah Numeric 
Quality for Aquatic Life are based on the NRWQC. These benchmarks are available at: 
http://www.rules.utah.gov/publicat/code/r317/r317- 002.htm#E10.  

EPA Region 5 RCRA ESLs. The EPA’s RCRA ESLs represent a protective benchmark for contaminants 
in fresh water. ESLs can be used to identify contaminants (exceeding the ESL) that should be retained for 
additional analysis, and allow the investigation to focus on those areas likely to present an unacceptable 
risk. The Region 5 ESLs are available at: http://www.epa.gov/Region5/waste/cars/esl.htm. 

ORNL PRGs for Ecological Endpoints. The ORNL PRGs (Efroymson et al. 1997a) were prepared to 
present PRGs for ecological endpoints for RAs and decision making at CERCLA sites. PRGs are upper 
concentration limits for specific chemicals in specific environmental media that are anticipated to protect 
the environment. 

ORNL Toxicological Benchmarks for Aquatic Biota. The ORNL report Toxicological Benchmarks for 
Screening Potential Contaminants of Concern for Effects on Aquatic Biota (Suter and Tsao 1996) present 
aquatic toxicity benchmarks from a large variety of governmental and scientific literature based of 
sources. These include: 

• NRWQC chronic values 
• Tier II acute and chronic values 
• Lowest Chronic Values for fish, daphnids, non-daphnid invertebrates, and aquatic plants 

http://www.epa.gov/Region5/waste/cars/esl.htm
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• Lowest Effects Concentration (EC20) for fish, daphnids, sensitive species test, sensitive 
populations test 

• Office of Solid Waste and Emergency Response (OSWER) Ecotox thresholds based on NAWQC 
or Final Chronic Values (FCV), and Tier II values EPA Region 4 chronic values. 

Detailed documentation on the values listed above is presented in Suter and Tsao (1996). 

TDLs. TDLs for water were developed by identifying TSVs for fresh water and for marine or estuarine 
waters from various sources. The geometric mean of these TSVs for each analyte was calculated and then 
multiplied by an application factor of 0.1 to derive the final TDL. Detailed documentation of the TDL 
development process is presented in MacDonald et al. (2008). 

15.2.3 AIR 

All risk based concentrations for air were derived from EPA’s Regional Screening Table (EPA 2013a) 
using the RSLs for Industrial Air. As noted above, the RSL value used is the lesser of the cancer value 
and 0.1 times the non-cancer value. 
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16.0 PROJECT SCHEDULE / TIMELINE (WORKSHEET #16) 

16.1  SUMMARY OF PROJECT SUBTASKS AND DELIVERABLES  

This section outlines the submittals required prior to commencing field investigations and also the critical 
subtasks, deliverables, and milestones for completing the Final Phase 1A RI: 

• Developing preliminary information addressing:  
o Project organization, 
o Sampling and analysis. 

• Conducting the tasks preparatory to commencing Site-wide investigations, including: 
o Completion of the DMA for air investigations,  
o Submittal of post-DMA modifications to the Phase 1A Air-Chronic COPCs plan for PRI 

Area 18, for final EPA approval;  
o Landfill geophysical survey and findings report,  
o Submittal of modifications to the Phase 1A plan for PRI Area 2 for final EPA approval.  

This Phase 1A RI SAP reflects the initial stages of remedial investigations being carried out as general 
aspects of investigation and information gathering: 

• Sampling of PRI Areas 2 and 8 through 17 under this Final Phase 1A RI SAP during 2013, 
• Upon completion of the Air-DMA in 2013, sampling of PRI Area 18 during 2013-14, 
• Implementing the Phase 1A RI Human Health Exposure Survey during 2013-14, 
• Completion of the habitat and wildlife survey and mapping report in 2013, 
• Sampling of PRI Areas 1 and 3 through 7 (pursuant to this Final Phase 1A RI SAP) in 2014, 

unless superseded by modified investigation plans approved by the EPA, 
• Submitting Phase 1A RI Findings Reports. 

The schedule for completing the subtasks and submittal of deliverables is provided in Section 16.2. 

16.1.1 FINAL INFORMATION SUBMITTALS 

This Final Phase 1A RI SAP requires entity specific information concerning project organization and 
sampling and analysis. WS#2 through WS#8 contain the following project organization information:  

• Distribution List 
• US Magnesium/ERM Project Personnel 
• Project Organization 
• Communication Pathways 
• Personnel Responsibilities and Qualifications 
• Special Personnel Training Requirements. 

16.1.2 PREPARATORY TASKS FOR COMMENCING SITE-WIDE INVESTIGATIONS  

After compilation of the basic information described above, a series of activities designed to refine field 
and analytical method SOPs, including data management plan updates, shall occur.  
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16.1.2.1 DMA for Air 

Because of the intricacies involved with establishing an adequate air monitoring program for the Site, it 
was necessary to conduct an air DMA. The Air-DMA consists of testing sampling equipment, calibration 
procedures, and analyte breakthrough rates and will refine sample/data processing routines. The EPA has 
approved an Air-DMA work plan (Attachment 11D), which is discussed in WS#11 and WS#14.  

Air-DMA tasks will include:  

• Implementing the Air-DMA (for both test locations), 
• Processing data and reporting results, 
• Modifying, as necessary from Air-DMA results, air-investigation SOPs, 
• Implementing the Revised Final Phase 1A RI SAP for PRI Area 18,   
• Updating the Data Management Plan. 

Essential components and milestone schedule for the Phase 1A air investigations include: 

• Verifying appropriateness of sampling station locations, 
• Updating SOPs post-DMA, 
• Implementing the Phase1A air sampling during the required time interval 
• Preparing and submitting findings report. 

16.1.2.2 Landfill Geophysical Survey 

The Landfill geophysical survey shall be undertaken to identify potential obstacles that could interfere 
with drilling and sampling in the Landfill.  

Geophysical survey tasks will include: 

• Developing a Geophysical Survey Work Plan, 
• Performing the survey, 
• Processing data and reporting results, 
• Suggesting modifications to the Landfill soil coring program. 

 
16.1.3 HUMAN HEALTH EXPOSURE AND ECOLOGICAL HABITAT SURVEYS 

16.1.3.1 Human Health Exposure Survey 

In planning to carry out the Human Health Exposure Survey(s) to collect information to provide insights 
in exposure scenarios and frequencies, ERM and the EPA/UDEQ are collaboratively preparing the Work 
Plan pursuant to this Phase 1A RI SAP DQOs. 

Human Health Exposure Survey tasks will include: 

• Issuing a Draft Human Health Exposure Survey Work Plan Issuing a Final Human Health 
Exposure Survey Work Plan  

• Implementing the survey  
• Submitting a Draft Human Health Exposure Survey Results Report  
• Submitting a Final Human Health Exposure Survey Results Report. 
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16.1.3.2 Wildlife (Ecological) Survey 

The EPA issued the Final Habitat and Wildlife Survey and Mapping Work Plan in May 2013 (see 
Attachment 11B). ERM conducted the required field investigations during May and June 2013, and is 
preparing the required findings report. 

16.1.4 PHASE 1A REMEDIAL INVESTIGATION SUMMARY REPORTS 

Prepare specific summary Phase 1A RI Reports that include the field documentation specified in the 
Phase 1A RI SAP, a description of the characteristics of the Studies (and/or Areas) and Work Plan 
objectives for each, results of all required field QC procedures, and results of all field and laboratory 
audits.  

These reports will: 

• Describe tasks, activities, and procedures followed during the investigation, 
• Summarize samples collected, 
• Include copies of actual field notes and any other relevant sample collection and tracking 

information, 
• Identify any discrepancies between the actual procedures and the Phase 1A RI SAP, 
• Present results of the Phase 1 investigation, 
• Document sample locations and coordinate data, 
• Summarize any corrections to originally reported results. 

16.2  PROJECT SCHEDULE  

This section presents the preliminary general Phase 1A project schedule. The investigation of air is on a 
different track than the collective investigation of soil, sediment, solid waste, and water. Accordingly, 
separate schedules are provided for the different tracks. Schedules may be modified prior to issuance of 
the Final Phase 1A RI SAP. Table 16-1 outlines the project approach and basic elements of the schedule.  

Table 16-1: Schedule 

Milestones / Actions Due Date / 
Implementation Date 

EPA issues Final Phase 1A RI SAP (Revision 0) to Identify Chemical of Potential 
Concern in Soils, Sediment, Solid Waste, Water and Air, and Receptor Surveys  

September 2013 

Schedule for the Phase 1A Soil, Sediment, Solid Waste, and Water Investigations  
for PRI Areas 2 and 8 through 17 

US Magnesium/ERM initiates Phase 1A field mobilization for PRI Areas 2 and 8 
through 17 

1 Sep 2013 

US Magnesium/ERM implements Phase 1A RI SAP (with EPA oversight) for PRI 
Areas 2 and 8 through 17 

September – November 
2013 

US Magnesium/ERM submits Draft Phase 1A Findings Report for PRI Areas 2 and 8 
through 17 for EPA review and comment 

17 Feb 2014 

US Magnesium/ERM addresses comments and submits Final Phase 1A Findings 
Report for PRI Areas 2 and 8 through 17 for EPA approval 

1 May 2014 
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Milestones / Actions Due Date / 
Implementation Date 

Schedule for the Phase 1A Soil, Sediment, Solid Waste, and Water Investigations  
for PRI Areas 1 and 3 through 7 

US Magnesium/ERM submits SOPs and WS modifications to support Phase 1A RI 
SAP implementation for PRI Areas 1 and 3 through 7 for EPA review and approval 

1 Jan 2014 

US Magnesium/ERM implements Phase 1A RI SAP (with EPA oversight) for PRI 
Areas 1 and 3 through 7 

June – August 2014 

US Magnesium/ERM submits Draft Phase 1A Findings Report for PRI Areas 1 and 3 
through 7 for EPA review and comment 

1 Nov 2014 

US Magnesium/ERM addresses comments and submits Final Phase 1A Findings 
Report for PRI Areas 1 and 3 through 7 for EPA approval 

1 Mar 2015 

Schedule for the Phase 1A Air Chronic-COPC Investigation for PRI Area 18 
US Magnesium/ERM/EPA verifies station locations to support Phase 1A RI for PRI 
Area 18 

1 Oct 2013 

US Magnesium/ERM submits Draft Post Air-DMA Findings & Recommendations for 
Phase 1A Field Implementation Report for EPA review and comment 

15 Nov 2013 

US Magnesium/ERM submits (if/as necessary) Final Post Air-DMA Findings & 
Recommendations for Phase 1A Field Implementation Report for EPA approval 

1 Mar 2014 

US Magnesium/ERM submits revisions to the Data Management Plan to define data 
management protocol for air sampling for EPA review and approval 

1 Mar 2014 

US Magnesium/ERM submits SOPs and WS modifications to support Phase 1A RI 
SAP implementation for PRI Area 18 for EPA review and approval 

1 Mar 2014 

US Magnesium/ERM initiates Phase 1A field mobilization for PRI Area 18 1 Jul 2014 
US Magnesium/ERM implements Phase 1A RI SAP (with EPA oversight) for PRI 
Area 18, during required sampling interval 

1 July – 30 September 
2014 

US Magnesium/ERM submits Draft Phase 1A Findings Report for PRI Area 18 for 
EPA review and comment 

30 Jan 2015 

US Magnesium/ERM addresses comments and submits Final Phase 1A Findings 
Report for PRI Area 18 for EPA approval 

31 May 2015 

Schedule for the Human Health Exposure Survey 
US Magnesium/ERM and EPA developed (collaboratively) Human Health Exposure 
Survey Work Plan 

May – 31 Jul 2013 

US Magnesium/ERM submits Draft Human Health Exposure Survey Work Plan to 
EPA 

18 Sep 2013 

EPA issues Draft Human Health Exposure Survey Work Plan 30 Sep 2013 
US Magnesium/ERM submits comments on Draft Human Health Exposure Survey 
Work Plan to EPA 

30 Oct 2013 

EPA issues Final Human Health Exposure Survey Plan 4 Nov 2013 
3rd party implements Human Health Exposure Survey Work Plan 4 Nov 2013 – 31 Jan 2014 
US Magnesium/ERM submits Draft Human Health Exposure Survey Results Report 
for EPA review and comment 

1 Apr 2014 

US Magnesium/ERM submits Final Human Health Exposure Survey Results Report 
for EPA approval 

30 May 2014 

Schedule for the Ecological (Wildlife) Habitat Survey 
EPA issued Final Habitat and Wildlife Survey and Mapping Work Plan May 2013 
US Magnesium/ERM implemented Final Habitat and Wildlife Survey and Mapping 
Work Plan 

May – June 2013 

US Magnesium/ERM submits Draft Final Habitat and Wildlife Survey and Mapping 
Results Report for EPA review and comment 

1 Oct 2013 

US Magnesium/ERM submits Final Habitat and Wildlife Survey and Mapping Report 
for EPA approval 

1 Jan 2014 
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17.0 SAMPLE COLLECTION (SAP WORKSHEET #17) 

17.1 INTRODUCTION 

This WS describes the technical approach for sampling and data collection, focusing on the SOPs that 
will be used for field work. SOPs for laboratory analysis are documented in WS#19. WS#17 provides the 
guidelines for preparation of site-specific SOPs developed by ERM/US Magnesium and reviewed and 
approved by the EPA. WS#14 describes the protocol for obtaining approval for implementing field 
changes during Phase 1A sampling. Attachment 14C includes forms to be used when modifications are 
needed in the field (e.g., to a sample location) (Attachment 14C-1). Attachment 14C also includes a form 
that will be used to document Amendments to the Phase 1A RI SAP or supporting documents (e.g., SOPs, 
Figures, Attachments, Health and Safety Plan [HASP]) (Attachment 14C-2).  

17.2 SAMPLING PROCESS DESIGN 

WS#14 describes the sampling design and rationale in terms of the media that will be sampled, analytical 
groups that will make up the analytical suite, sampling methods and locations, and the number of samples 
to be collected.  

17.3 SAMPLE PROCEDURES 

Prior to field activities for the Phase 1A RI, US Magnesium/ERM will prepare project-specific SOPs in 
accordance with the specifications provided in this WS. The SOPs will be provided to the EPA for review 
and approval, and appended to the Phase 1A RI SAP prior to implementation of field activities. At a 
minimum, SOPs will be provided for the following field data acquisition activities: 

• Soil Boring and Sampling 
• Sediment Sampling 
• Groundwater Well Installation and Development 
• Groundwater Sampling 
• Surface Water Sampling 
• Air Sampling 
• Field Documentation and Record Management 
• Equipment Decontamination 
• Sample Location Surveying 
• IDW Management. 

 
All SOPs for the Phase 1A RI will conform to Guidance for Preparing Standard Operating Procedures 
(SOPs), EPA QA/G-6 (EPA 2007), available at http://www.epa.gov/quality/qs-docs/g6-final.pdf. The 
format for technical SOPs should include the following elements, as appropriate: 

1. Title Page 

2. Table of Contents 

3. Purpose 

4. Scope and Applicability 

5. Summary of Procedure/Method 

6. Definitions of Terms, Acronyms, and Abbreviations 

http://www.epa.gov/quality/qs-docs/g6-final.pdf
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7. Equipment and Supplies 

8. Personnel Qualifications and Responsibility 

9. Health and Safety Warnings 

10. Other Cautions (e.g., proper and improper equipment use, avoidance of equipment damage, and 
data quality issues) 

11. Detailed Procedures, identifying all pertinent steps in order, and the equipment and materials 
needed to accomplish each step. SOPs covering field investigation and sampling activities must 
include steps or subsections that address the following: 

 
o Field instrument or method calibration and standardization  
o Sample collection  
o Sample handling and preservation  
o Sample processing and preparation (such as compositing, sieving, or homogenizing)  
o Troubleshooting  
o Data acquisition, recording, calculation, reduction, and reporting requirements (such as 

listing any mathematical steps to be followed, and/or computer hardware and software 
use).  

 
12. QA and QC, describing the nature and frequency of QC protocols designed to allow self-

verification of the quality and consistency of the work 

13. References, including full references (with version/revision numbers as applicable) to all 
documents or procedures that interface with the SOP, such as related SOPs, published literature, 
or methods manuals. Citations cannot substitute for the description of the method being followed 
in the organization. References and citations to closely-related SOPs should involve attaching a 
copy of the related SOP, and clearly documenting any modifications to the related SOP if it is not 
to be exactly followed. 

 
SOPs require signature approval of corporate and program QA managers for US Magnesium/ERM. SOPs 
applied for the Phase 1A RI will further require review and written approval of the EPA Project Manager 
(who also has QA authority). SOPs will require review, revision (as needed), and reauthorization on an 
as-needed basis. Each SOP will be assigned an identification number, which will be included on the Title 
Page and all subsequent page headers along with the revision number and approval date. As with other 
modifications to the Phase 1A RI SAP once it is finalized, any modifications to the SOPs will require 
completion and signing of an EPA Region 8 Record of Modification (Attachment 14C). 

The following sections define the general technical scope and requirements for field sampling that should 
be defined in detail in the SOPs.  

17.3.1 SOIL/SEDIMENT/SOLID WASTE SAMPLING 

Specific requirements for collection of solid media samples are identified below: 

• Methods for the sampling of soil must allow for collection of samples as described in WS#14 
from unconsolidated sands and silts.  

• Sampling methods need to be developed for collecting soil and sediment beneath the water (i.e., 
in the waste ponds and ditches).  

• Subsurface samples collected for chemical analysis will be collected from the specified intervals 
(WS#14).  
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• Soil samples will be logged according to the Standard Practice for Classification of Soils for 
Engineering Purposes (Unified Soil Classification System [USCS]), as described in the surface 
and subsurface soil sampling SOPs.  

• An EnCore® sampler will be used to collect samples for analysis for VOCs according to EPA 
Method 5035. When VOC analysis is required, the EnCore sampler will be deployed into 
undisturbed or minimally disturbed soil/sediment prior to sample homogenization. Sediment 
samples for VOC analysis from active wastewater ditches will be collected using both EnCore 
samplers and by collecting 5 grams of sediment into a vial containing methanol preservative, as 
described in WS#19.  

• Sampling will be conducted from less contaminated areas to highly contaminated areas to reduce 
potential for cross-contamination. This sampling approach is based on discovery of numerous 
artifacts in rinse blanks during the initial DMA. 

• Aliquots for composite samples will be collected using a consistent pattern, regardless of the 
consistency of the material. For example, samples in solid media will all be composed of 5 
aliquots collected according to a star-shaped pattern, within a 1-square-meter area. 

• During sampling of solid media, pH will be measured in the field. 

Any SOP(s) to be provided shall include detailed procedures for the following sampling and data 
collection activities: 

• Collection of surface samples 
• Collection of subsurface samples 
• Collection of sediment samples 
• Continuous coring and logging of cores 
• Sample homogenization 
• Screening of samples for VOC content and emissions using vapor monitors 
• Collection and preservation of samples  
• Collection of field QC samples associated with soil/sediment/solid waste sampling, 

encompassing: 
o Field blanks 
o Equipment blanks 
o Source water blanks 
o Trip blanks 
o Field duplicates 
o Additional volume and designation for laboratory QC samples (MXS/MSD). 

 
The soil sampling SOP(s) shall incorporate by reference other SOPs, addressing:  

• Equipment decontamination 
• Field documentation (logbooks, labels, chain of custody, sample location forms, other field 

forms, and associated document control) 
• Sample location surveying  
• IDW management.  

 
EPA recognizes that sampling conditions are challenging at the Site. SOPs may need to utilize innovative 
techniques to collect the required samples of all media identified in this Phase 1A RI SAP.  

17.3.2  GROUNDWATER AND SURFACE WATER SAMPLING 

Requirements for collection of aqueous media samples are as follows: 
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• SOPs for groundwater data acquisition must include sampling of existing wells and piezometers 
using low-flow techniques.  

• Installation and development of new permanent groundwater wells (including nested wells) will 
be required, as shown on Figure 14-16. 

• Surface water sampling will require procedures for shallow/shoreline sampling, as well as for 
open water sampling in large lagoons and impoundments.  

• Sampling will be conducted from less contaminated areas to highly contaminated areas to reduce 
potential for cross-contamination. 

• Surface water sampling locations will be collocated with sediment sample locations, as shown on 
the WS#14 Figures. 

• The following field parameters will be measured during collection of groundwater samples:  
o pH 
o Conductivity 
o Eh 
o Turbidity 
o Chlorine 
o DO 
o Temperature. 

The SOPs to be provided include detailed procedures for the following sampling and data collection 
activities: 

• Low-flow sampling procedures for monitoring wells and piezometers, including: 
o Acquisition or confirmation of well construction data prior to sampling 
o Monitoring of VOC emissions with vapor monitors before and during sampling  
o Stabilization of groundwater geochemical parameters prior to sampling 

• Installation and development of new groundwater wells 
• Surface water sampling from shorelines and structures or equipment on the water surface 
• Surface water depth measurement 
• Collection of field QC samples associated with water sampling, encompassing: 

o Field blanks 
o Equipment blanks 
o Source water blanks 
o Trip blanks 
o Field duplicates 
o Additional volume and designation for laboratory QC samples (MXS/MSD). 

 
The groundwater and surface water sampling SOPs will incorporate by reference other SOPs addressing:  

• Equipment decontamination 
• Field documentation (logbooks, labels, chain of custody, sample location forms, other field 

forms, and associated document control) 
• Sample location surveying   
• IDW management. 

 
17.3.3 AIR SAMPLING  

As described in WS#14, SOPs for collection of air samples must include continuous monitoring for 
hazardous gases (Cl2 and HCL), collection of continuous particulate samples for analyses for non-volatile 
contaminants over discrete time periods, and collection of samples for analysis for VOCs over discrete 
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time periods. The SOPs will include detailed procedures for the following sampling and data acquisition 
activities: 

• Operation of particulate (filter) and PUF samplers for collection of non-volatile contaminants, 
including sampling flow rates and durations   

• Collection of field QC samples associated with air sampling as applicable, including: 
o Blanks 
o Duplicates 
o Spikes. 

 
The air sampling SOPs will incorporate by reference other SOPs addressing: 

• Field documentation (logbooks, labels, chain of custody, sample location forms, other field 
forms, and associated document control)  

• Sample location surveying. 
 
Air SOPs will be modified and resubmitted to the EPA based on the results of the Phase 1A air DMA. 

17.3.4  GENERAL FIELD SOPS 

Minimum requirements for other SOPs pertaining to field activities are documented elsewhere in this 
Phase 1A RI SAP. These procedures include equipment decontamination, field documentation (logbooks, 
labels, chain of custody, sample location forms, other field forms, and associated document control), 
sample location surveying, and IDW management. Requirements for these procedures are documented in 
WS#14 and WS#27. 
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18.0 SAMPLING LOCATIONS AND METHODS/SOP REQUIREMENTS (SAP 
WORKSHEET #18) 

The statistical basis used to identify the numbers of samples needed during the Phase 1A program is 
based solely on the expected percentile of the arithmetic mean, regardless of the sampling design for any 
given population of results within an area of any size. If the percentile of the mean of the data for a given 
chemical conforms to the expectation presented in WS#11, between 14 and 17 samples per PRI area 
should be adequate to meet the project DQOs. 

EPA publication SW-846 explains that selection of a sampling design within an area for which little or no 
information is available, depends on project objectives and Site knowledge (EPA 2008a). Any of random, 
systematic, or random systematic grid designs are acceptable for use when little is known about a 
population of results within an area of interest. Each of these designs has inherent strengths and 
weaknesses. All of these sampling designs assume that contamination is not distributed in a uniform 
pattern, and that the data are homoscedastic or independent of any known source that could bias results. 

For the Phase 1A RI SAP, a systematic sampling approach was used. A grid pattern was selected for 
identifying sample locations where the starting point for the grid was selected at random. The use of a 
systematic grid assures adequate coverage within each PRI area and does not likely introduce any 
significant sampling bias. After this, some samples locations were added or adjusted (biased) to reflect 
suspect locations of potential contamination sources of COPCs using professional judgment. 

Other sampling designs may be considered if data are demonstrated to be tied to a known source that 
could impact the distribution of contaminants. Truly random sampling designs are typically used where 
nothing is known about a site and the area under investigation is small. Because truly random designs can 
completely miss contaminated areas in the absence of Site knowledge, this approach was not selected by 
the EPA for the Phase 1A RI.  

Systematic random sampling is generally applied when attempting to identify a hot spot of a particular 
size. Systematic random sampling was not selected for the Phase 1A RI SAP because it is considered too 
early in the RI process at this time to conduct sampling for identification of hot spots. Therefore, given 
Site knowledge and size of the PRI areas, a systematic grid sampling pattern was selected for the Phase 
1A RI, based on a randomly selected starting point. More focused sampling designs may be more 
appropriate for use during subsequent nature and extent investigations once patterns for contamination 
become more evident. 

Table 18-1 summarizes sampling requirements for each PRI area. 
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Table 18-1: Summary of Sampling Requirements 

Sample Type 
Number of 

Sample 
Locations 

Number of 
samples per 

location 

Total 
Samples Analytical Group (Method) 

PRI Area 1, Ditches 

Surface 
soil/sediment/solid 

waste 
17 1 17 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 

waste 
3 

5 (native 
material 

expected at 10 ft 
bgs) 

15 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
PRI Area 2, Landfill 

Surface 
soil/sediment/solid 

waste 
14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 

waste 
3 

8 (native 
material 

expected at 16.5 
ft bgs) 

24 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 VOCs 

PRI Area 3, Sanitary Lagoon 

Surface 
soil/sediment/solid 

waste samples 
12 1 12 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 

waste 
1 

4 (native 
material 

expected at 8.5 ft 
bgs) 

4 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
PRI Area 4, Gypsum Pile 

Surface 
soil/sediment/solid 

waste 
14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 

waste 
1 

8 (native 
material 

expected at 16.5 
ft bgs) 

8 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
PRI Area 5, Southeast Ponded Waste Lagoon 

Surface 
soil/sediment/solid 

waste 
16 1 16 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 

waste 
2 

3 (boring 
extended to 6 ft 

bgs) 
6 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
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Sample Type 
Number of 

Sample 
Locations 

Number of 
samples per 

location 

Total 
Samples Analytical Group (Method) 

PRI Area 6, Northwest Ponded Waste Lagoon 

Surface 
soil/sediment/solid 

waste 
17 1 17 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 

waste 
1 

3 (boring 
extended to 6 ft 

bgs) 
3 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
PRI Area 7, Northeast Ponded Waste Lagoon 

Surface 
soil/sediment/solid 
waste on grid nodes 

17 1 17 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface soil on 
grid nodes 1 

3 (boring 
extended to 6 ft 

bgs) 
3 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
PRI Area 8, Northwest Lagoon Overflow 

Surface 
soil/sediment/solid 
waste on grid nodes 

17 1 17 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface  
soil/sediment/solid 
waste on grid nodes 

1 
3 (boring 

extended to 6 ft 
bgs) 

3 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
PRI Area 9, Smut Area 

Surface 
soil/sediment/solid 
waste on grid nodes 

14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

PRI Area 10, Barium Sulfate Area 

Surface 
soil/sediment/waste 14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 

waste 
1 

5 (native 
material 

expected at 10 ft 
below the 3 ft 

cap) 

5 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 

PRI Area 11, ATI Titanium Plant and US Magnesium Parking Lots 

Surface 
soil/sediment/solid 

waste 
14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 
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Sample Type 
Number of 

Sample 
Locations 

Number of 
samples per 

location 

Total 
Samples Analytical Group (Method) 

PRI Area 12, Ancillary Worker Exposure Area 

Surface 
soil/sediment/solid 

waste 
14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

PRI Area 13, Buffer Area North and East 

Surface 
soil/sediment/solid 

waste 
14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

PRI Area 14, Buffer Area South 

Surface 
soil/sediment/solid 
waste on grid nodes 

15 1 15 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

Subsurface 
soil/sediment/solid 
waste on grid nodes 

1 
3 (boring 

extended to 6 ft 
bgs) 

3 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
Perchlorate using methods listed in 

WS#15 
PRI Area 15, Buffer Area West 

Surface 
soil/sediment/solid 
waste on grid nodes 

14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

PRI Area 16, Lakeside Mountain Buffer Area 

Surface 
soil/sediment/solid 

waste 
14 1 14 

VOCs in saturated sediments, Metals, 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, Perchlorate using 
methods listed in WS#15 

PRI Area 17, Site-Wide Water 

Surface  
water/wastewater 32 1 32 

VOCs, Metals, Chromium (VI), 
Cyanide, TOC, SVOCs, PAHs, PCBs, 

PCDD/PCDF, HAA, Perchlorate, 
Chlorine, Anions, TDS by methods 

listed in WS#15 

Groundwater 

19 existing 
9 new wells 
(includes 2 
new nested 

pairs of 
wells) 

1 sampling event 28 

VOCs, Metals, Cyanide, TOC, 
SVOCs, PAHs, PCBs, PCDD/PCDF, 
HAA, Perchlorate, Chlorine, Anions, 

TDS, by methods listed in WS#15 

PRI Area 18, Air 

Ambient Air 4 8 32 VOCs, SVOCs, PCBs, PCDD/PCDF, 
and PM10 and metals 

1 Rationale for each sample location is provided on Tables 14-1, 14-2, and 14-3. 
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19.0 ANALYTICAL SOP REQUIREMENTS (SAP WORKSHEET #19) 

Tables 19-1 and 19-2 list the requirements for analytical SOPs for solid and aqueous media, and for air, respectively. Analytical SOPs for air (Table 19-2) may 
be revised based on the Phase 1A Air DMA Report (Attachment 11G). 
  
Table 19-1: Analytical SOP Requirements for Solid and Aqueous Media 

Matrix Analytical 
Group 

Analytical and Preparation 
Method/SOP Reference 1 

Containers 
(Number, Size, 

and Type) 

Sample 
Preparation/ 

Analysis 
Volume 

Preservation Requirements 
(Chemical, Temperature, 

Light Protected) 

Maximum 
Holding Time 
(Preparation/ 

Analysis) 2 

Solids HRGC/HRMS 
PCBs  

EPA Method 1668A 
WS-ID-0013 

1x4-ounce glass jar 
with Teflon®-lined 
lid 

10 g 

Cool to 4 ± 2 °C in field and 
for transport; 
Cool to < -10 °C upon receipt 
at lab 

1 year/45 days 3 

Solids Volatiles EPA Method 5035 / 8260B 
WS-MS-0007 

3-EnCore® devices 
or equivalent 5 g Cool to 4 + 2 °C 

48 hours for unpreserved, 14 
days for preserved (can be 
frozen upon receipt for 7 
days) 

Solids Semivolatiles 
EPA Method 3550B / 8270C 
WS-OP-0001, 
WS-MS-0005 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

30 g Cool to 4 + 2 °C 14 days for extraction and 40 
days for analysis 3 

Solids PAHs 
EPA Method 3550B / 8270C 
WS-OP-0001, 
WS-MS-0008 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

30 g Cool to 4 + 2 °C 14 days for extraction and 40 
days for analysis 3 

Solids Dioxins 
EPA Method 8290 
WS-IDP-0005 
WS-ID-0005 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

30 g Cool to 4 ± 2 °C 30 days for extraction and 45 
days for analysis 3 

Solids ICP Metals 
EPA Method 3050A/6010B 
WS-IP-0002,  
WS-MT-0003 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

30 g Cool to 4 + 2 °C 180 days 

Solids ICP MS 
Metals 

EPA Method 3050A/6020 
WS-IP-0002,  
WS-MT-0001 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

30 g Cool to 4 ± 2 °C 180 days 
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Matrix Analytical 
Group 

Analytical and Preparation 
Method/SOP Reference 1 

Containers 
(Number, Size, 

and Type) 

Sample 
Preparation/ 

Analysis 
Volume 

Preservation Requirements 
(Chemical, Temperature, 

Light Protected) 

Maximum 
Holding Time 
(Preparation/ 

Analysis) 2 

Solids Mercury EPA Method 7471A 
WS-MT-0007 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

30 g Cool to 4 + 2 °C 28 days 

Solids TOC EPA Method 9060 
DV-WC-0048 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

10 g Cool to 4 ± 2 °C 28 days 

Solids Cyanide EPA Method 9012A 
SOP SA-GE-040 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4 

10 g Cool to 4 ± 2 °C 14 Days 

Solids Perchlorate by 
IC 

EPA Method 314 
WS-WC-0010 

1x4-ounce amber 
glass jar with 5 50 g 

Leave approximately 1/3 
volume headspace, 
Cool to 4 ± 2 °C 

28 days 

Solids 

Perchlorate by 
LC MS 
(confirmation 
analysis) 

EPA Method 6850 
WS-LC-0012 

1x4-ounce amber 
glass jar with 5 50 g 

Leave approximately 1/3 
volume headspace, 
Cool to 4 ± 2 °C 

28 days 

Solids pH USEPA Method 9045D 
WS-WC-0044 

1x8-ounce glass jar 
with Teflon®-lined 
lid 4  Cool to 4 ± 2 °C As soon as possible, not to 

exceed 28 days 

Aqueous HRGC/HRMS 
PCBs  

EPA Method 1668A 
WS-ID-0013 

3x1-L amber glass 
bottles 1 L Cool to <6 °C 1 year/45 days 3 

Aqueous Volatiles EPA Method 5030B / 8260B 
WS-MS-0007 

3x40-mL VOA 
vials 40 mL HCl to pH < 2, 

Cool to 4 ± 2 °C 
14 days from sampling to 
analysis 

Aqueous Semivolatiles 
EPA Method 3510C / 8270C 
WS-OP-0001, 
WS-MS-0005 

3x1-L amber glass 
bottles 1 L Cool to 4 ± 2 °C 7 days for extraction and 40 

days for analysis 3 

Aqueous PAHs 
EPA Method 3510C / 8270C-
SIMWS-OP-0001, 
WS-MS-0008 

3x1-L amber glass 
bottles 1 L Cool to 4 ± 2 °C 7 days for extraction and 40 

days for analysis 3 

Aqueous Dioxins 
EPA Method 8290 
WS-IDP-0005 
WS-ID-0005 

3x1-L amber glass 
bottles 1 L Cool to 4 ± 2 °C 30 days for extraction and 45 

days for analysis 3 
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Matrix Analytical 
Group 

Analytical and Preparation 
Method/SOP Reference 1 

Containers 
(Number, Size, 

and Type) 

Sample 
Preparation/ 

Analysis 
Volume 

Preservation Requirements 
(Chemical, Temperature, 

Light Protected) 

Maximum 
Holding Time 
(Preparation/ 

Analysis) 2 

Aqueous Anions by IC EPA Method 300.0 
WS-WC-0009 1x1-L HDPE 7 100 mL Cool to 4 ± 2 °C 

48 hours 
(nitrate/nitrite/phosphate), 
28 days (chloride, sulfate, 
fluoride, bromide) 

Aqueous ICP Metals 

EPA Method 3005A or 
3010A/6010B 
WS-IP-0001,  
WS-MT-0003 

1x1-L HDPE 6 100 mL HNO3 to pH <2, 
Cool to 4 ± 2 °C 180 days 

Aqueous ICP MS 
Metals 

EPA Method 3005A or 
3010A/6020 
WS-IP-0001, 
WS-MT-0001 

1x1-L HDPE 6 100 mL HNO3 to pH <2,  
Cool to 4 ± 2 °C 180 days 

Aqueous Mercury EPA Method 7470A 
WS-MT-0005 1x1-L HDPE 6 100 mL HNO3 to pH <2,  

Cool to 4 ± 2 °C 28 days 

Aqueous Alkalinities SM 2320B 
WS-WC-0028 1x1-L HDPE 7 100 mL Cool to 4 ± 2 °C 14 days 

Aqueous Inorganics 
TDS 

SM 2540 C 
WS-WC-0002 1x1-L HDPE 7 100 mL Cool to 4 ± 2 °C 7 days 

Aqueous TOC EPA Method 9060 
DV-WC-0006 1x500-mL HDPE 100 mL H2SO4 to pH to < 2, 

Cool to 4 ± 2 °C 28 days 

Aqueous Perchlorate EPA Method 6850 
WS-LC-0012 

1x250mL pre-
cleaned sterile, 
plastic containers 

170 mL 

Field filtered using a 0.45 µm 
pre-filter and 0.2 µm disc 
filter, 1/3 volume headspace, 
Cool to 4 ± 2 °C 

28 days from sampling to 
analysis 

Aqueous Haloacetic 
Acids (HAA) 

EPA Method 552.2; 
SA-SG-062 

1x250-mL amber 
glass bottles 40 mL 25 mg NH4Cl; 

Cool to 0 - 6 °C 8 

14 days from collection to 
extraction,  
14 days from extraction to 
analysis 3 

Aqueous Cyanide EPA Method 9012; 
SA-GE-0040 

1x250-mL plastic 
bottles 50 mL NaAsO2, NaOH to pH >12, 

Cool to 4 ± 2 °C 8 14 Days 
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Matrix Analytical 
Group 

Analytical and Preparation 
Method/SOP Reference 1 

Containers 
(Number, Size, 

and Type) 

Sample 
Preparation/ 

Analysis 
Volume 

Preservation Requirements 
(Chemical, Temperature, 

Light Protected) 

Maximum 
Holding Time 
(Preparation/ 

Analysis) 2 

Aqueous 
Chromium 
(VI) by IC-
ICP-MS 

EPA Method 7199-Mod 
ASC-083.1 1x125-mL HDPE 10 mL Cool to 4 ± 2 °C 24 hours 

1 See WS#23. 
2 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted (not VTSR). 
3 Extracts stored at room temperature. 
4 Two 8-ounce glass jars should be collected for analyses for SVOCs, PAHs, dioxins, ICP metals, ICP-MS metals, mercury, TOC, pH, and cyanide. 
5 One 4-ounce jar should be collected for perchlorate analysis of solids; both IC and LC-MS analytical methods can be performed using the same sample container. 
6 One 1-L HDPE bottle should be collected for ICP-MS, ICP, and mercury metal analyses of water; all three analytical methods can be performed using the same bottle. 
7 One 1-L HDPE bottle should be collected for anions, alkalinities, and TDS analyses; all three of these analytical methods can be performed using the same bottle. 
8 Sufficient ammonium chloride (NH4Cl) and sodium arsenite (NaAsO2) must be added for HAA and cyanide analyses, respectively, to remove chlorine. Chlorine removal 
must be verified at the time of sample collection using a test strip or test kit.   
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Table 19-2: Analytical SOP Requirements for Air 

Matrix Analytical 
Group 

Analytical and Preparation 
Method 

(SOP Reference) 

Sample Volume/Mass 
per Analysis 1 

Containers 
(number, 
size, and 

type) 

Preservation Requirements 
(chemical, 

temperature, 
light protected) 

Maximum Holding Time 
(preparation/ 

analysis) 

Air PM10 
High Volume  

EPA IO 2.3 
(BU-TP-2002-v05) 1,500 m3 (1,500,000 L) 

envelope 
for 

8" x 10" 
quartz hi-
vol filter  

None None 

Air Metals 
High Volume 

EPA IO 3.1/3.5/CVAA 
(BU-TP-2003-v01, 

BU-TM-1002-v12, and 
BU-TM-1001-v05) 

1,500 m3 (1,500,000 L 

envelope 
for 

8" x 10" 
quartz hi-
vol filter 

None 180 days 

Air Dioxins/Furans 

EPA Method TO-9A/ HMS-TO9A 
High-volume sampler 

(BU-TM-1107-v06 and 
BU-TM-1110-v12) 

325 to 400 m3 (325,000 
L to 400,000 L) 

 

1 Quartz 
filter + 

PUF/XAD-
2 Cartridge 

2, 3 

Unspiked media may be stored 
at room temperature for up to 30 

days before sampling. Spiked 
media must be stored 

cold/shipped cold (4°C) before 
sampling. Store cold/ship cold 

(4°C) after sampling. 

7 days until extraction 

Air PAHs/SVOC 

EPA Method TO-13A 
High-volume PUF/XAD-2 

sampler 
(SVO-13A – v14 and  
SVP-TO13A – v11) 

300 m3  
(300,000 L) 

 

1 Quartz 
Filter + 

PUF/XAD-
2  

Cartridge 3 

Unspiked media may be stored 
at room temperature for up to 30 

days before sampling. Spiked 
media must be stored 

cold/shipped cold (4°C) before 
sampling. Store cold/ship cold 

(4°C) after sampling. 

7 days until extraction 

Air PCBs  
(High Res) 

EPA Method 4A/1668C Modified 
High-volume sampler 

(BU-TM-1105-v07 and BU-TM-
1110-v12) 

325 to 400 m3 
(325,000L to 400,000L) 

1 Quartz 
filter + 

PUF/XAD-
2 Cartridge 

2, 3 

Unspiked media may be stored 
at room temperature for up to 30 

days before sampling. Spiked 
media must be stored 

cold/shipped cold (4°C) before 
sampling. Store cold/ship cold 

(4°C) after sampling. 

7 days until extraction 
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Matrix Analytical 
Group 

Analytical and Preparation 
Method 

(SOP Reference) 

Sample Volume/Mass 
per Analysis 1 

Containers 
(number, 
size, and 

type) 

Preservation Requirements 
(chemical, 

temperature, 
light protected) 

Maximum Holding Time 
(preparation/ 

analysis) 

Air VOCs EPA Method TO-15 
(VOA-TO15 v19) 6 liters standard 1 Summa 

canister None 30 days 

Air VOCs EPA Method TO-17 
(VOA-TO17- v6) 

Up to 4 L for ambient 
air 

Carbotrap 
300 (Sigma 
Aldrich) or 
equivalent 
Thermal 

desorption 
tube,  

Tubes may be stored at room 
temperature before use.  
Ship samples cold (4°C) 

overnight to lab 

28 Days 

The sample containers used for each chemical parameter must be certified as clean or decontaminated by the laboratory. 
All coolers must contain a temperature blank to verify that temperature preservation requirements are being met. 
1 Approximate sample volumes are shown; the actual sample volumes will vary during the evaluation of sample duration and operating parameters during the Phase 1A 
DMA. 
2 PCBs and dioxins/furans will be analyzed from a single Quartz filter + PUF/XAD-2 Cartridge. 
3 Backup media field QC samples to assess breakthrough (see WS#20) will not include a quartz filter. 
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20.0 FIELD QUALITY CONTROL SAMPLE SUMMARY (SAP WORKSHEET #20) 

Field QC requirements are defined below. 

Table 20-1: Field QC Requirements for Solid and Aqueous Media  

Matrix 
Analytical Group 

(Method)a 
No. of Samples 

Collected 
No. of Field 
Duplicatesb 

No. of 
MXS/MSDs

b 

1/1 
No. of Equip. 

Blanksc 
No. of Trip 

Blanksd 
Total No. of  

Samples 
PRI Area 1, Ditches 
Soil/sediment/

solid waste All Analytical Groups 32 4 2/2 3 3 46 

PRI Area 2, Landfill 
Soil/sediment/

solid waste All Analytical Groups 38 4 2/2 3 3 52 

PRI Area 3, Sanitary Lagoon 
Soil/sediment/

solid waste All Analytical Groups 16 2 1/1 1 1 22 

PRI Area 4, Gypsum Pile 
Soil/sediment/

solid waste All Analytical Groups 22 3 2/2 2 2 33 

PRI Area 5, Southeast Ponded Waste Lagoon 
Soil/sediment/

solid waste All Analytical Groups 22 3 2/2 2 2 33 

PRI Area 6, Northwest Ponded Waste Lagoon 
Soil/sediment/

solid waste All Analytical Groups 20 2 1/1 12 12 28 

PRI Area 7, Northeast Ponded Waste Lagoon 
Soil/sediment/

solid waste All Analytical Groups 20 2 1/1 2 2 28 

PRI Area 8, Northwest Lagoon Overflow 
Soil/sediment/

solid waste All Analytical Groups 20 2 1/1 2 2 28 
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Matrix 
Analytical Group 

(Method)a 
No. of Samples 

Collected 
No. of Field 
Duplicatesb 

No. of 
MXS/MSDs

b 

1/1 
No. of Equip. 

Blanksc 
No. of Trip 

Blanksd 
Total No. of  

Samples 
PRI Area 9, Smut Area 
Soil/sediment/

solid waste All Analytical Groups 14 2 1/1 1 1 20 

PRI Area 10, Barium Sulfate Area 
Soil/sediment/

solid waste All Analytical Groups 19 2 1\1 1 1 25 

PRI Area 11, ATI Titanium Plant and US Magnesium Parking Lots 
Soil/sediment/

solid waste  All Analytical Groups 14 2 1/1 1 1 20 

PRI Area 12, Ancillary Worker Exposure Area 
Soil/sediment/

solid waste All Analytical Groups  14 2 1/1 1 1 20 

PRI Area 13, Buffer Area North and East 
Soil/sediment/

solid waste All Analytical Groups 14 2 1/1 1 1 20 

PRI Area 14, Buffer Area South 
Soil/sediment/

solid waste All Analytical Groups 18 2 1/1 1 1 24 

PRI Area 15, Buffer Area West 
Soil/sediment/

solid waste All Analytical Groups 14 2 1/1 1 1 20 

PRI Area 16, Lakeside Mountain Buffer Area 
Soil/sediment/

solid waste All Analytical Groups 14 2 1/1 1 1 20 

PRI Area 17, Site-Wide Water 
Water All Analytical Groups 60 6 3/3 6 6 84 
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Table 20-2: Field QC Requirements for Air  

PRI Area 18, Air – to be completed and/or revised based on the results of the air DMA. 

Matrix 
Analytical Group 

(Method)a 
No. of Samples 

Collected 
No. of Field 
Duplicates 

No. of 
MXS/MSDs 

1/1 
No. of Equip. 

Blanks 
No. of Trip 

Blanks 
Total No. of  

Samples 

Air All Analytical Groups 32      
 
a  Refer to WS#12. 
b  The number of field duplicates and MXS/MSDs associated with soil and groundwater sampling are based on the number of samples collected, as indicated in 

WS#12. 
c  The number of equipment blanks is estimated (approximately 1 per 10 samples); the actual amount will depend on the number of days and sampling teams, as 

indicated in WS#12. 
d  The number of trip blanks is estimated (approximately 1 per 10 samples) and is determined as one per cooler containing VOCs, as indicated in WS#12. 
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21.0 PROJECT SAMPLING SOP REFERENCES (SAP WORKSHEET #21) 

The following is a reference list of all relevant SOPs to be used in support of work at the Site. The SOPs 
are found in Attachment 17A. 

Table 21-1: Project Sampling SOP References 

SOP 
Reference 
Number 

Title, Revision Date and/or Number Equipment 
Type 

Modified 
for 

Project 
Work? 

Comments 

USM-01 SURFACE SOIL, SEDIMENT, AND WASTE 
SAMPLING, Rev 3, September 2013 (ERM) 

Refer to 
SOP Yes  

USM-03 EQUIMENT DECONTAMINATION, Rev 2, 
September 2013 (ERM) 

Refer to 
SOP Yes  

USM-04 SAMPLE MANAGEMENT, Rev 2, September 2013 
(ERM) 

Refer to 
SOP Yes  

USM-06 
FIELD DOCUMENTATION, Rev 2,  
September 2013 (ERM) 

Refer to 
SOP Yes  

USM-07 
DEPTH TO WATER MEASUREMENT AND 
GROUNDWATER SAMPLING, Rev 0,  
September 2013 (ERM) 

Refer to 
SOP Yes  

USM-08 
SURFACE WATER SAMPLING, Rev 4,  
September 2013 (ERM) 

Refer to 
SOP Yes  

USM-09 SUBSURFACE SOIL, SEDIMENT, AND WASTE 
SAMPLING, Rev 0, September 2013 (ERM) 

Refer to 
SOP Yes  

USM-10 MONITORING WELL INSTALLATION AND 
DEVELOPMENT, Rev 0, September 2013 (ERM) 

Refer to 
SOP Yes  

USM-11 
GLOBAL POSITIONING SYSETM (GPS) FIELD 
DATA COLLECTION, Rev 0, September 2013 
(ERM) 

Refer to 
SOP Yes  

USM-Air-
TO15 

AMBIENT AIR SAMPLING FOR VOLATILE 
ORGANIC COMPOUNDS USING SUMMA 
CANISTERS, Rev 0, March 2013 (ERM) 

Summa 
Canister Yes 

Based on 
USEPA 

Compendium 
Method TO-15 

USM-Air-
TO17 

AMBIENT AIR SAMPLING FOR VOLATILE 
ORGANIC COMPOUNDS USING SORBENT 
TUBES, Rev 0, March 2013 (ERM) 

Sorbent 
Tubes / Air 

Pumps 
Yes 

Based on 
USEPA 

Compendium 
Method TO-17 

USM-Air-
PUF 

AMBIENT AIR SAMPLING FOR SEMI-
VOLATILE ORGANIC COMPOUNDS, 
POLYCHLORINATED BIPHENYLS, AND 
DIOXINS/FURANS, Rev 0, March 2013 (ERM) 

High 
Volume Air 

Sampler 
Yes 

Based on 
USEPA 

Compendium 
Methods  

TO-4, TO-9, 
and TO-13 

USM-Air-
PM10 

AMBIENT AIR SAMPLING FOR PM10 USING A 
HIGH VOLUME AIR SAMPLER, Rev 0,  
March 2013 (ERM) 

Refer to 
SOP Yes 

Based on 
USEPA 

Compendium 
Method IO-2.1 
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SOP 
Reference 
Number 

Title, Revision Date and/or Number Equipment 
Type 

Modified 
for 

Project 
Work? 

Comments 

USM-Air-
TSP 

AMBIENT AIR SAMPLING FOR TOTAL 
SUSPENDED PARTICULATE MATTER (TSP) 
METALS USING A HIGH VOLUME SAMPLER, 
Rev 0, March 2013 (ERM) 

High 
Volume Air 

Sampler 
Yes 

Based on 
USEPA 

Compendium 
Method IO-2.1 

USM-Air-
Cont-EC 

CONTINUOUS AIR MONITORING FOR 
CHLORINE AND HYDROCHLORIC ACID 
USING AN ELECTRO-CHEMICAL ANALYZER, 
Rev 0, March 2013 (ERM) 

Industrial 
Scientific 

Model 
BM25 

Yes 
Based on 

Manufacturer’s 
Manual 

USM-Air-
Cont-CC 

CONTINUOUS AIR MONITORING FOR 
CHLORINE AND HYDROCHLORIC ACID 
USING A CHEMICAL CASETTE ANALYZER, 
Rev 0, March 2013 (ERM) 

Honeywell 
Analytics 

Model SPM 
Yes 

Based on 
Manufacturer’s 

Manual 
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SECTION E: QUALITY ASSURANCE  

SAP WORKSHEETS #22-37 
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22.0 FIELD EQUIPMENT CALIBRATION, MAINTENANCE, TESTING, AND INSPECTION (SAP WORKSHEET #22) 

The following tables summarize calibration, maintenance, testing, and inspection of all field equipment specified elsewhere in the Phase 1A RI SAP.  

Table 22-1: HACH DR 800 Series Spectrophotometer Equipment Information 
HACH DR 800 Series Spectrophotometer (Chlorine Analysis in Water Samples) 
Parameters: The HACH DR 800 series is a battery powered, microprocessor controlled, light emitting diode (LED)-sourced filter photometer suitable for 
colorimetric testing in the laboratory or field. The instrument is precalibrated for common colorimetric measurements including total chlorine, hardness, and 
ferrous iron, and includes convenient calibration capacity for user-entered and future HACH methods. For the US Magnesium RI/FS, the instrument will be 
used to analyze surface and groundwater samples for total chlorine using HACH Method 8167. This method is equivalent to both EPA Method 330.5 for waste 
water and standard Method 4500-CL G for drinking water. 
Calibration: Calibration should be performed at each sample location or if the HACH analysis method changes. The calibration consists of zeroing the 
colorimeter using a sample cell filled with sample water. Calibration procedures are outlined in the HACH Dr 800 Series instruction manual and the HACH 
8167 test method sheet. Calibration should be documented daily and performed in accordance with HACH Method 8167. Ensure that the sample cells are 
clean before performing the calibration. Samples will be diluted in the field and documented appropriately to ensure results are inside the range of calibration 
for the method.  

All calibration activities should be appropriately documented in the field logbook. 
Maintenance: Battery should be checked daily and will require replacement in the field when it can no longer function. Reagent powder pillows are sensitive 
to moisture; therefore, care should be taken to make sure they are kept dry. If the DR 800 series housing or test cells become wet or soiled, these will require 
cleaning in accordance with the HACH DR 800 series user manual. Additionally, reagent powder pillows require replacement after use. Indications that a 
sample cell requires replacement include: visible scratches or staining. HACH reagent powder pillows require replacement before the end of their shelf life, as 
using expired powder pillows may cause incorrect measurements, because the reagent becomes less effective. The HACH DR 800 series digital display should 
be kept from overexposure to water and sunlight to maximize display longevity. Common replacement parts that will be immediately available during DR 800 
series use are: 

1. Sample cells 
2.  HACH Method 8167 powder pillows 
3. AA batteries  

All maintenance activities should be appropriately documented in the field logbook. 
Testing: Battery voltage should be monitored throughout the day to ensure operation in appropriate levels. Calibration should be performed at each sample 
location and when the HACH analysis method changes ensure accurate readings are recorded. These checks should be performed to ensure that the unit is 
functioning properly. All testing activities should be appropriately documented. 
Inspection: Ensure that the HACH DR 800 series unit is functioning properly. Sample cells and reagent powder pillows should be checked and replaced as 
needed. The sample cells should be checked for cleanliness and decontaminated as needed. The HACH 800 Series digital display should be maintained clean 
to ensure longevity. Exterior portions of the HACH 800 series should be maintained clean. All inspection activities should be appropriately documented. 
Frequency: Calibration should be performed at each sample location and or when the HACH analysis method changes, or if there is any incidents which may 
cause damage to unit. 
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HACH DR 800 Series Spectrophotometer (Chlorine Analysis in Water Samples) 
Acceptance: Acceptable readings will be within ten percent of the HACH estimated detection value of 0.02 mg/L. 
Corrective Action: Recalibration is required if readings are outside acceptance criteria outlined above and in the HACH Method 8167. Batteries will require 
replacement if needed. Error code prompts on the HACH DR 800 series will direct the user to the user’s manual. All corrective actions should be appropriately 
documented. Owner’s manuals should be kept on-site by field personnel to assist with corrective actions. 
Responsible Person: Field Team Leader 
SOP Reference: USM-07, USM-08 
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Table 22-2: Horiba U-52 Water Quality Meter Equipment Information 
Horiba U-52 Water Quality Meter  
Parameters: The Horiba U-52 is a battery-powered water quality meter capable of simultaneously measuring pH, conductivity, temperature, dissolved oxygen, 
oxidation-reduction potential (ORP), and turbidity. pH is measured using a glass electrode probe. Conductivity is measured by a 4AC electrode. Temperature is 
measured by a thermistor. Dissolved oxygen content is measured using a polarographic oxygen sensor. ORP is measured by two electrode probes. Turbidity is 
measured using transmitting and scattering sensors. 

The U-52 is capable of measuring other water quality parameters; however, only temperature, pH, conductivity, dissolved oxygen, ORP, and turbidity will be 
measured during the Phase 1A RI. 
Calibration: The U-52 should be calibrated on a daily basis when to be used for surface water or groundwater water quality measurement. Calibration of the U-
52 is described in Section 3.3 of the User Manual, which is included as an attachment to field SOPs for surface water sampling (USM-08), groundwater sampling 
(USM-07), and monitoring well development (SOP-10). A combination of automatic and manual calibrations is performed for the U-52 meter. 

• pH, Conductivity, Turbidity, DO: Automatic (see User Manual Section 3.3.1) 
• ORP: Manual (see User Manual Section 3.3.2) 
• Temperature: No Calibration Required 

All calibration activities should be appropriately documented in the field logbook, including meter type and serial number, date and time of meter calibration, 
weather conditions during calibration, calibrations performed, results, and maintenance/troubleshooting performed during calibration. 
Maintenance: All maintenance of the instruments sensors/probes will be performed by the equipment rental company. Batteries should be checked daily and be 
replaced in the field when necessary. The U-52 meter requires four size “C” batteries. 

Field maintenance activities should be appropriately documented in the field logbook. 
Testing: Battery life should be monitored throughout the day. If errors for sensors or the control unit are indicated by the meter, the U-52 will be taken out of 
service and troubleshooting will be performed per the manufacturer’s instruction manual.  
Inspection: Ensure that the U-52 is functioning properly. The meter should be checked for cleanliness and decontaminated as needed.  
Frequency: Calibration should be performed daily and if significant changes in weather conditions occur.  
Acceptance: Following calibration, the meter will be checked by measuring the following: 

• pH = 4.1 calibration standard ± 0.1 standard pH units 
• Conductivity = 449 µS/cm conductivity standard ± 45 µS/cm 
• DO = 8.92 mg/L, temperature dependent (see table on page 58 of user’s manual) ± 10% 
• ORP = 240 mV ± 24 mV 
• Turbidity = 0 NTU ± 10 NTU 

Corrective Action: Recalibration is required if field calibration is outside of the calibration range of the instrument or if the value measured by the instrument 
for calibration standards does not meet the acceptance criteria stated above. Batteries will be replaced as needed. Samples will be diluted in the field as necessary 
to assure results are in range of method calibrations and this will be documented appropriately. 
Responsible Person: Field Team Leader 
SOP Reference: SOP Reference: USM-07, USM-08, USM-10 
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Table 22-3: MiniRae 3000 Photoionization Detector (PID) 
MiniRae 3000 PID 
Parameters: The MiniRAE 3000 is a battery powered, microcomputer controlled, photoionization detector suitable for measuring concentrations of volatile 
organic compound (VOCs) vapor in ambient air. The instrument is capable of continuously monitoring for over 200 VOC gases at ppm concentrations ranging 
from 0.1 to 15,000 ppm with a resolution of 0.1 ppm. 
Calibration: Calibration should be performed daily prior to use, or if any maintenance has been performed on the unit. Calibration procedures are outlined in the 
MiniRAE 3000 PID user’s guide, included as an attachment to SOP USM-09 for calibration procedures. Calibration should be documented daily and performed 
in accordance with MiniRAE 3000 PID procedures. Ensure that the sample intake and exhaust are free of obstructions before performing calibrations. 

All calibration activities should be appropriately documented in the field logbook. 
Maintenance: The rechargeable battery should be fully charged prior to use. If the battery can no longer function while in the field, 4 AA batteries can be 
inserted into the unit to continue operation. Internal components of the PID are sensitive to moisture; therefore, care should be taken to make sure liquid does not 
enter the inlet probe. If internal components become wet or soiled, they will require cleaning or replacement in accordance with the MiniRAE 3000 PID user’s 
guide. Indications that cleaning or replacement is required include: inaccurate readings after calibration, readings sensitive to air moisture or liquid has entered 
the inlet probe. Common replacement parts that will be immediately available during MiniRAE 3000 PID use are a 10.6 eV Lamp, a sensor detector, or AA 
batteries. The MiniRAE 3000 PID digital display should be kept from overexposure to water and sunlight to maximize display longevity. 

All maintenance activities should be appropriately documented in the field logbook. 
Testing: Battery voltage indicator on the LCD screen should be monitored throughout the day to ensure operation in appropriate levels. Calibration should be 
performed before conducting any field work and following any maintenance activities to ensure accurate readings are recorded. These checks should be 
performed to ensure that the unit is functioning properly. 

All testing activities should be documented in the field logbook. 
Inspection: Visually inspect the contacts at the base of the instrument, on the battery, and on the charging cradle to make sure they are clean. The external 
surfaces, buttons, and the display screen on the unit should be inspected and kept clean of debris and liquids. Additionally, the sample intake and exhaust ports 
should be inspected for objects that could prevent airflow. Occasional cleaning of the unit with a soft cloth is recommended for longevity. 
Frequency: Calibration should be performed daily prior to conducting any field work, and following any maintenance activities on the unit. 
Acceptance: Acceptable readings will be within ±3% at the calibration point using isobutylene as a reference gas. 
Corrective Action: Recalibration is required if readings are outside acceptance criteria outlined above and in the MiniRAE 3000 PID user’s guide. Batteries will 
be replaced in the field, as needed. Error code prompts on the LCD screen will direct the user to the user’s manual. A copy of the MiniRAE 3000 PID user’s 
guide should be kept on-site by field personnel to assist with corrective actions and troubleshooting. The user’s guide is included as an attachment to SOP USM-
09. 

All corrective actions should be appropriately documented in the field logbook 
Responsible Person: Field Team Leader 
SOP Reference: USM-09 
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Table 22-4: Polyurethane Foam (PUF) Sampler Equipment Information 
Polyurethane Foam (PUF) Sampler – Dioxins and Furans, SVOCs, PCBs 
Parameters: High-volume air samplers are used to expose PUF media cartridges constituting discrete samples to chronic toxicants. PUF is prepared and certified 
by the analytical laboratory. Each PUF sampler is spiked with a non-analyte surrogate compound in a known amount that provides a recovery check species. The 
PUF is then solvent-extracted and the extract analyzed for specific rosters of chemical species. Typical detection limits are those for dioxins and furans, which are 
in the range of 0.01 to 0.2 picograms/cubic meter (pg/m3). For the US Magnesium RI/FS, PUF media sampling methods are TO-4A (PCBs), TO-9A (dioxins and 
furans), and TO-13A (PAHs/SVOCs/HCB).  
Calibration: Each PUF-loaded cartridge is prepared and certified by the analytical laboratory. Air flow drawn by the sampler unit is to be calibrated by a multi-
point procedure prior to each season of the air sampling program. Single point flow audits are to be conducted before and after each sampling. Typical audit 
procedures are in TO-9a, Sections 11.2.1 and 11.2.3. The audits use a calibrated orifice transfer standard, prepared as described in TO-9A, Section 11.2.2. The 
flow audits are to be accompanied by a leak check of the sampling unit. 
Maintenance: Only normal housekeeping comprises the routine maintenance identified by the method for high-volume PUF samplers: 
    1. Clean the interior passages of the sampler unit using lint-free cloths and solvent every 30 days. 
    2. Clean the seals that contact the PUF cartridge inlet/outlet after each sampling event.  

All maintenance activities should be appropriately documented in a logbook dedicated to maintenance and corrective actions for this instrument type (i.e., multiple 
instruments of the same type can be logged in one logbook.) 
Testing: High-volume samplers must utilize AC power input provided by a generator located a sufficient distance from the sampler.  

Prior to the test period, a certified PUF cartridge and tared filter are installed in the sampler. A timer is set to initiate and end the sampling period. Typical 
installation of the PUF sample media and filter is described in SOP USM-Air-PUF, Section 9. For the DMA phase, the PUF sorbent sampling will include an 
additional sorbent cartridge in series with the primary sampler, to verify lack of sample breakthrough.  

Magnahelic gauge readings to verify flow consistency should be obtained at startup, at the end of each workday, at the beginning of each workday, and prior to 
turning off the sampler at the end of the sampling period. All testing activities should be appropriately documented in accordance with SOPs USM-Air-PUF and 
USM-06 (see WS#21) and the US Magnesium RI/FS Draft Data Management Plan. 

The sealed, exposed PUF/filter media are shipped to the identified laboratory for analysis. Sampler preparation is described in TO-9A, Section 12. The analytical 
method is gas chromatography/mass spectrometry (GC/MS) for dioxins and furans, high-resolution, GC/MS is required, as described in TO-9A, Sections 13 and 
14.  
Inspection: As part of each sample collection, the operator is to inspect the operation and display parameters for the sampler. The operator is to verify that the 
sampler is displaying temperature and pressure readings. A single-point flow audit and leak check is necessary. All inspection activities should be appropriately 
documented.  
Frequency: The sampler flow audit and leak check must occur upon collection of each sample. Magnahelic gauge readings to verify flow consistency should be 
obtained at startup, at the end of each workday, at the beginning of each workday, and prior to turning off the sampler at the end of the sampling period. Other 
parameter audits may be performed each sampling event season.  
Acceptance: Acceptable readings will be defined by the field sampling SOP and laboratory QA procedures for the individual toxic organic methods for which 
PUF sample media are used, including spike recovery checks and analyte audit samples. Sampler flow checks should be within ±10 percent of the sampler set 
point.  
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Polyurethane Foam (PUF) Sampler – Dioxins and Furans, SVOCs, PCBs 
Corrective Action: If a sampler flow check or leak check is not passed, that sample is a candidate to be disqualified, and the EPA project team is to be consulted. 
The operator will investigate the reason for a detected leak or variation in flow in the sampler unit. If flow audit fails (between sampling periods), the speed of the 
sample pump is to be adjusted to restore the sampler flow to the specified flow rate, to be verified by a flow test. A new multipoint calibration of the sampler may 
be required if a sampler cannot pass the flow test. 

If deviations from the Work Plan or SOP are required during sampling activities, procedures and documentation of deviations must be performed in accordance 
with Section 9.0 of SOP USM-06, Field Documentation. 

Owner’s manuals should be kept on-site by field personnel to assist with corrective actions. 
Responsible Person: Field Team Leader 
SOP Reference: USM-Air-PUF 
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Table 22-5: High-Volume Particulate Sampler Equipment Information 
High-Volume Particulate Sampler - PM10 and metals 
Parameters: For sampling of inhalable particulate (PM10) and particulate-borne toxic metals, a unit meeting EPA specifications will be utilized. For metals, the 
sampler will be configured and operated in a mode to collect total suspended particles (TSP), which usually provides a more practical sample mass for metals 
analysis. A typical non size-specific TSP, high-volume sampler is a compact unit consisting of a protective housing; an electric motor driven; a high-speed, high-
volume blower; a filter holder capable of supporting a 203 x 254-mm (8 by 10-inch [in].) filter; and a flow-controller for controlling the air-flow rate through the 
instrument at 40-60 cubic feet per minute (ft3/min). The sampler performance criteria are specified in 40 CFR 53 and appendices. For PM10 measurement, the 
traditional gable roof of the TSP sampler is replaced with a size-select inlet. The design preferred for use in this program for PM10 measurement is the cyclone inlet. 
This consists of an omnidirectional cyclone inlet that allows particles to enter from all angles of approach. An angular velocity component is imparted to the sample 
air stream and the particles are contained. Larger particle removal occurs in an inner collection tube. The smaller particles (i.e., PM10 fraction) deposit on a filter for 
subsequent analysis. Control of air velocities in the cyclonic inlet is critical to maintain the correct particle size cutpoint. This design flow rate is specified by the 
manufacturer in the instruction manual. For example, a popular cyclonic impaction inlet has a design flow rate of 1.13 cubic meters per minute (m3/min). PM10 
mass is detected gravimetrically. Metals content is analyzed by digesting the TSP sample filter and captured particles, followed by wet analysis of the digestate by 
suitable techniques, such as graphite furnace atomic absorption (GFAA), inductively coupled plasma/mass spectroscopy (ICP/MS), and others.  
Calibration: Several audit procedures are used for the sampler, to ensure accurate air sample flow, and compensation for actual temperature and pressure during the 
sampling period. Methods for calibrations/audits are provided in IO-2.1, Applicable calibration procedures are in Section 7.3 for calibration of an orifice transfer 
standard, (normally performed by a supplier of orifice standards for field use); Section 7.4 for a Mass-Flow-Controlled high volume sampler; and Section 7.5 for a 
Volumetric-Flow-Controlled sampler. Flow audit checks are to be checked before each sample is collected to ensure the flow is 16.7 liters per minute (L/min), 
within specified tolerances. 
Maintenance: Only normal housekeeping comprises the routine maintenance identified by the method for high-volume particulate samplers: 
    1. Clean the interior passages of the sharp-cut cyclone separator using lint-free cloths and solvent every 14 sampling days (after 14 24-hour samplings). 
    2. Clean the seals that contact the particulate filter cartridge inlet/outlet sides after each sampling event.  

As needed or annually, replace the o-rings and other seals along the internal sampling path to keep the system leak-free.  

All maintenance activities should be appropriately documented in a logbook dedicated to maintenance and corrective actions for this instrument type (i.e., multiple 
instruments of the same type can be logged in one logbook). All documentation must be completed in accordance with SOPs USM-Air-PUF and USM-06 (see 
WS#21) and the US Magnesium RI/FS Draft Data Management Plan. 
Testing: The agency-validated particulate samplers can operate as a portable sensing unit on internal battery power or on AC power input. Battery operation is 
typically 8 hours per charge, depending on the model of the sampler.  

Several audit procedures are used for the sampler to ensure accurate air sample flow and compensation for actual temperature and pressure during the sampling 
period. Methods for calibrations/audits are provided in IO-2.3, Section 9.1 for temperature sensor, Section 9.2 for barometric pressure sensor, and Section 9.4 for 
actual air flow rate. Flow audit checks are to occur before each sample is collected to ensure the flow is 16.7 Ll/min, within specified tolerances. 

All testing activities should be appropriately documented. 
Inspection: As part of each sampling event, a leak check is to be performed to verify that the low-volume pump is functioning properly, free from obstruction. In 
addition, the operator is to clean the interior passages of the sharp-cut cyclone separator using lint-free cloths and solvent every 14 sampling days (after 14 24-hour 
samplings). Further, the seals that contact the particulate filter cartridge inlet/outlet sides are to be inspected and cleaned after each sampling event.  
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High-Volume Particulate Sampler - PM10 and metals 
Frequency: The frequency of the sampler flow audit and leak check will be upon collection of each sample. Other parameter audits may be performed each 
sampling event season. 
Acceptance: Acceptable readings will be defined by laboratory QA procedures for the individual toxic metals methods for which digested filter media are used; 
these include spike recovery checks and analytical audit samples. The average flow rate during sampling should be within ± 10 % of the design flow rate of the 
sampler.  
Corrective Action: If a sampler flow check or leak check is not passed, that sample is a candidate to be disqualified, and the EPA project team is to be consulted. 
The operator will investigate the reason for a detected leak or variation in flow in the sampler unit. If the flow audit fails, adjust the speed of the sample pump to 
restore the sampler to pass the audit for high-volume flow.  

If deviations from the Work Plan or SOP are required during sampling activities, procedures and documentation of deviations must be in accordance with Section 
9.0 of SOP USM-06, Field Documentation. 

Owner’s manuals should be kept on site by field personnel to assist with corrective actions. 
Responsible Person: Field Team Leader 
SOP Reference: USM-Air-PM 
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Table 22-6: Sampling Pump for Sorbent Tube Sampling Equipment Information 
Sampling Pump for Sorbent Tube Sampling - VOCs 
Parameters: The monitoring procedure involves pulling a volume of air through a sorbent packing to collect VOCs followed by laboratory analysis using a thermal 
desorption-capillary GC/MS analytical procedure. For the DMA phase, the TO-17 sorbent sampling will include up to two additional sorbent tubes in series with the 
primary sampling tube to verify lack of sample breakthrough. Pumps used for pulling ambient air through sorbent tubes should be equipped with independent controls 
for adjusting the sampling rate to a settable value within the range of 10 to 200 milliliters per minute (mL/min).  
Calibration: Sampling pumps should be calibrated prior to collecting each sample according to the manufacturer’s instructions, preferably at the monitoring location 
immediately before sampling begins or, alternatively, in a clean environment before the sorbent tubes and pumps are transported to the monitoring site. Document 
calibration on forms provided in Attachment 2 of SOP USM-Air-TO17.  

The pump flow rate should be verified at the start and end each sampling period using mass flow meter to make sure that a constant pump rate was maintained 
throughout the sample collection period. The flow rate measured at the end of sampling should agree within ± 10 percent of that measured at the start of the sampling 
period for the sample to be considered valid.  
Maintenance: TO BE IDENTIFIED SPECIFIC TO PUMP MAKE / MODEL  
Testing: Sampler flow rate should be checked before and after each sample collection. 

Pre-sampling flow check procedure: 
1. Place the mass flow monitor and pump in line after the sorbent tube. Turn on the pump and wait for 1 minute. Establish the approximate flow rate using a 

dummy tube of identical construction and packing as sample tube to be used.  
2. Place the sorbent tubes to be used on the sampling train and make final adjustments to the flow controller as quickly as possible to avoid potential errors in 

the final sample volume.  
3. Make final adjustments to flow rate. Record flow rate on sampling form (Attachment 2 to SOP USM-Air-TO17).  

Sample and Recheck Flow Rates:  
1. After sampling over the selected sampling period (e.g., 24-hour, 72-hour, etc.), recheck all the sampling flow rates at the end of the monitoring exercise just 

before switching off each pump and record final sampling rate on sampling form (Attachment 2 to SOP USM-Air-TO17).  
2. Final flow rates should agree within ± 10 percent of the measured flow rate at the start of sampling.  

Inspection: TO BE IDENTIFIED SPECIFIC TO PUMP MAKE / MODEL  
Frequency: Sampler flow rate should be checked before and after each sample collection. ADDITIONAL INFORMATION TO BE IDENTIFIED SPECIFIC TO 
PUMP MAKE / MODEL  
Acceptance: Final flow rates should agree within ± 10 percent of the measured flow rate at the start of sampling. ADDITIONAL INFORMATION TO BE 
IDENTIFIED SPECIFIC TO PUMP MAKE / MODEL   
Corrective Action: CORRECTIVE ACTIONS TO BE IDENTIFIED SPECIFIC TO PUMP MAKE / MODEL. If deviations from the Work Plan or SOP are required 
during sampling activities, the procedures and documentation of deviations must be in accordance with Section 9.0 of SOP USM-06, Field Documentation.  
Responsible Person: Field Team Leader 
SOP Reference:USM-Air-TO17 
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23.0 ANALYTICAL SOP REFERENCES (SAP WORKSHEET #23) 

Table 23-1 and Table 23-2 provide a list of analytical SOPs for solid and aqueous media, and for air, respectively. In addition, Table 23-1 provides a summary 
of project-specific work instructions that are discussed in more detail in attachments to the Project-Specific Work Instructions (WS-WI-0037). Analytical SOPs 
for air may be revised based on the Phase 1A Air DMA Report, to be included as Attachment 11G of the Phase 1A SAP. 

Table 23-1: Analytical SOP References for Solid and Aqueous Media 

Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 
Matrix Analytical 

Group Instrument 
Organization 
Performing 

Analysis 

Summary of Project-Specific Work 
Instructions 

(refer to Lab SOP for details) 

WS-IDP-
0005 

Preparation of Samples for Analysis of 
Polychlorinated Dioxins and Furans for 
HRGC/HRMS 

Definitive Solid & 
Aqueous Dioxins NA 

TestAmerica 
West 
Sacramento 

• Log sample for high-level or low-level 
analysis as indicated on the associated 
chain-of-custody, which is based on 
criteria in Attachment 1 to WS-WI-
0037.   

• As appropriate for high-level samples, 
some reduction of sample volume or 
mass of sample to be extracted is 
allowed so as to reduce the mass of the 
target analytes in the initial extracts. 
However, multiple dilutions and 
analyses may be required to meet 
project specific requirements.  
Additional dilutions should be prepared 
as described in Attachment 1 to WS-
WI-0037. 
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Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 
Matrix Analytical 

Group Instrument 
Organization 
Performing 

Analysis 

Summary of Project-Specific Work 
Instructions 

(refer to Lab SOP for details) 

WS-ID-
0005 

Analysis of Samples for Polychlorinated 
Dioxins and Furans by HRGC/HRMS 
(Methods 8290, 8290A & TO-9A), Revision 
7.4, Effective 1/14/2011 

Definitive Solid & 
Aqueous Dioxins HRGC/HRMS 

TestAmerica 
West 
Sacramento 

• As appropriate for high-level samples, 
dilute extracts to the degree necessary, 
provided the analyses still meet project 
data use requirements and retain 
quantitation by isotope dilution as 
described in Attachment 1 to WS-WI-
0037. 

• For high-level results greater than the 
calibration range or the linear response 
range of the detector, reanalyze the 
samples at a more appropriate dilution 
as described in Attachment 1 to WS-
WI-0037. 

• If results from high-level sample 
analysis are less than the sample 
specific practical quantitation limits the 
analysis should be performed using a 
lower-level approach as described in 
Attachment 1 to WS-WI-0037. 

WS-IDP-
0013 

PCB Preparation for Analysis by 
HRGC/HRMS Definitive Solid & 

Aqueous 

HRGC / 
HRMS 
PCBs  

HRGC/HRMS 
TestAmerica 
West 
Sacramento 

• Log sample for high-level or low-level 
analysis as indicated on the associated 
chain-of-custody, which is based on 
criteria in Attachment 2 to WS-WI-
0037. 

• As appropriate for high-level samples, 
some reduction of sample volume or 
mass of sample to be extracted is 
allowed so as to reduce the mass of the 
target analytes in the initial extracts. 
However, multiple dilutions and 
analyses may be required to meet 
project specific requirements. 
Additional dilutions should be prepared 
as described in Attachment 2 to WS-
WI-0037. 
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Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 
Matrix Analytical 

Group Instrument 
Organization 
Performing 

Analysis 

Summary of Project-Specific Work 
Instructions 

(refer to Lab SOP for details) 

WS-ID-
0013 

PCB Analysis by HRGC/HRMS (Method 
1668A), Revision 4.1 Effective 11/11/2011 Definitive Solid & 

Aqueous 

HRGC / 
HRMS 
PCBs  

HRGC/HRMS 
TestAmerica 
West 
Sacramento 

• As appropriate for high-level samples, 
dilute extracts to the degree necessary, 
provided the analyses still meet project 
data use requirements and retaining 
quantitation by isotope dilution as 
described in Attachment 2 to WS-WI-
0037. 

• For high-level results greater than the 
calibration range or the linear response 
range of the detector, reanalyze the 
samples at a more appropriate dilution 
as described in Attachment 2 to WS-
WI-0037. 

• If results from high-level sample 
analysis are less than the sample 
specific practical quantitation limits, 
the analysis should be performed using 
a lower-level approach as described in 
Attachment 2 to WS-WI-0037. 
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Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 
Matrix Analytical 

Group Instrument 
Organization 
Performing 

Analysis 

Summary of Project-Specific Work 
Instructions 

(refer to Lab SOP for details) 

WS-OP-
0001 

Extraction of Semivolatile Organic 
Compounds for Analysis by Method 8270C, 
Based on SW-846 3500 Series and 3600 
Series, and PAH-SIM by Internal Standard 
and Isotope Dilution Procedures 

Definitive Solid & 
Aqueous 

SVOCs / 
PAHs NA 

TestAmerica 
West 
Sacramento 

• Log sample for high-level or low-level 
analysis as indicated on the associated 
chain-of-custody, which is based on 
criteria in Attachments 3 and 8 of WS-
WI-0037. 

• Perform an initial 10X dilution to 
expected high-level water and solid 
samples. 

• As appropriate for high-level samples, 
some reduction of sample volume or 
mass of sample to be extracted is 
allowed so as to reduce the mass of the 
target analytes in the initial extracts. 
However, multiple dilutions and 
analyses may be required to meet 
project specific requirements. 
Additional dilutions should be prepared 
as described in WS-OP-0001 and WS-
MS-0005. 

• Apply appropriate number of sample 
extract cleanup techniques (cleanups 
may include, but not necessarily 
limited to the following: polymeric 
reversed-phase cartridge and silica gel 
cleanup per WS-OP-0001 and gel 
permeation chromatography cleanup 
per WS-OP-0012. 

• Use MXS/MSD aliquots to verify 
cleanup method performance for high-
level samples. 

WS-OP-
0012 Gel Permeation Cleanup (Method 3640A) Definitive Solid & 

Aqueous 
SVOCs / 
PAHs NA 

TestAmerica 
West 
Sacramento 

None 
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Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 
Matrix Analytical 

Group Instrument 
Organization 
Performing 

Analysis 

Summary of Project-Specific Work 
Instructions 

(refer to Lab SOP for details) 

WS-MS-
0005 

GC/MS Analysis Based on Method 8270C, 
Revision 4.3, Effective 8/9/2010 Definitive Solid & 

Aqueous SVOCs GC/MS 
TestAmerica 
West 
Sacramento 

• If select SVOCs are not detected above 
adjusted practical quantitation limits or 
method reporting limits during analysis 
in Full Scan mode, perform 
confirmation analysis using SIM for 
the following SVOCs: 2,4,6-
trichlorophenol, hexachlorobenzene, 
hexachlorobutadiene, N-
nitrosodimethylamine, and 
pentachlorophenol. 

• As appropriate for high-level samples, 
dilute extracts to the degree necessary, 
provided the analyses still meet project 
data use requirements and retaining 
quantitation by isotope dilution as 
described in Attachment 3 to WS-WI-
0037. 

• For high-level results greater than the 
calibration range or the linear response 
range of the detector, reanalyze the 
samples at a more appropriate dilution 
as described WS-MS-0005. 

• If results from high-level sample 
analysis are less than the sample 
specific practical quantitation limits, 
the analysis should be performed using 
a lower-level approach as described. 

WS-MS-
0007 

Determination of Volatile Organics and 
Total Purgeable Petroleum Hydrocarbons 
by GC/MS (Methods 8260B, 8015B, AK 
101 and NWTPH-Gx), Revision 4.4, 
Effective 2/29/2012 

Definitive Solid & 
Aqueous Volatiles GC/MS 

TestAmerica 
West 
Sacramento 

None 
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Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 
Matrix Analytical 

Group Instrument 
Organization 
Performing 

Analysis 

Summary of Project-Specific Work 
Instructions 

(refer to Lab SOP for details) 

WS-MS-
0008 

Determination of Polycyclic Aromatic 
Hydrocarbons (PAH) by GC/MS-SIM 
Internal Standard Technique (Method 
8270C), Revision 2.3, Effective 04/06/2012 

Definitive Solid & 
Aqueous PAHs GC/MS 

TestAmerica 
West 
Sacramento 

• As appropriate for high-level samples, 
dilute extracts to the degree necessary, 
provided the analyses still meet project 
data use requirements as described in 
Attachment 8 to WS-WI-0037. 

• If results from high-level sample 
analysis are less than the sample 
specific practical quantitation limits, 
the analysis should be performed using 
a lower-level approach as described.in 
Attachment 8 to WS-WI-0037. 

WS-IP-
0002 

Acid Digestion of Soils, SW-846 Method 
3050B Definitive Solid ICP / ICP 

MS Metals NA 
TestAmerica 
West 
Sacramento 

• As appropriate for high-level samples, 
increase final digestate volume to 500 
mL equivalent (5X dilution) for ICP 
and 200 mL equivalent (2X dilution) 
for ICPMS (for solid samples).   

WS-IP-
0001 

Acid Digestion Of Aqueous Samples by 
SW846 and MCAWW 
200 Series Methods 

Definitive Aqueous ICP / ICP 
MS Metals NA 

TestAmerica 
West 
Sacramento 

• As appropriate for high-level samples, 
increase final digestate volume to 2.5 L 
equivalent (50X dilution) for ICP and 
100 mL equivalent (2X dilution) for 
ICPMS (for aqueous samples). 

WS-MT-
0001 

Analysis of Metals by Inductively Coupled 
Plasma/Mass Spectrometry (Methods 6020), 
Revision 3.3, Effective 6/10/2011 

Definitive Solid & 
Aqueous 

ICP MS 
Metals ICP MS 

TestAmerica 
West 
Sacramento 

• Perform all ICPMS analyses using 
Collision Cell Technology. 

• The nominal starting dilution for high 
level samples will be 2X. 

• If results from the 2X dilution are < 
PQL for all analytes and no matrix 
interferences are evident, analysis 
should be performed using the low-
level approach as described in 
Attachment 4 to WS-WI-0037. 

WS-MT-
0003 

Inductively Coupled Plasma-Atomic 
Emission Spectroscopy, Spectrometric 
Method for Trace Element Analyses, SW-
846 Method 6010B, Revision 5.3, Effective 
11/18/2011 

Definitive Solid ICP Metals ICP 
TestAmerica 
West 
Sacramento 

• If diluted sample results are < PQL for 
all analytes and no matrix interferences 
are evident, analysis should be 
performed using the low-level 
approach as described in Attachment 4 
to WS-WI-0037 
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Definitive or 
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Data 
Matrix Analytical 

Group Instrument 
Organization 
Performing 

Analysis 

Summary of Project-Specific Work 
Instructions 

(refer to Lab SOP for details) 

WS-MT-
0007 

Preparation and Analysis of Mercury in 
Solid Samples by Cold Vapor Atomic 
Absorption (Method 7471A & 245.5), 
Revision 5.2, Effective 01/20/2012 

Definitive Solid Mercury CVAA 
TestAmerica 
West 
Sacramento 

None 

WS-MT-
0005 

Preparation and Analysis of Mercury in 
Aqueous Samples by Cold Vapor Atomic 
Absorption, SW846 7470A and MCAWW 
245.1, Revision 5.3, Effective 12/23/2011 

Definitive Aqueous Mercury CVAA 
TestAmerica 
West 
Sacramento 

None 

WS-WC-
0010 

Determination of Perchlorate by Ion 
Chromatography [Method 314.0], Revision 
5, Effective 12/19/2012 

Definitive Solid Perchlorate 
Ion 
chromatography 
(IC) 

TestAmerica 
West 
Sacramento 

• Apply cleanup using Ba/Ag/H 
cartridge up to two times. 

• Apply dilutions as appropriate to 
comply with maximum conductivity 
requirements. 

•  Use MXS/MSD aliquots to verify 
cleanup method performance.  

• Confirm all detections above the 
method detection limit via Method 
6850. 

WS-LC-
0012 

Determination of Perchlorate by Liquid 
Chromatography-Coupled with Tandem 
Mass Spectrometry (LC/MS/MS) by 
Method 6850, Revision 6, Effective 
03/09/2012 

Definitive Solid & 
Aqueous Perchlorate 

High-
performance 
liquid 
chromatography 
/MS/MS 

TestAmerica 
West 
Sacramento 

• Perform analysis of all water samples 
using method 6850. Use method 6850 
for solid samples with positive 
detections above the method detection 
limit using Method 314.0. 

• Apply cleanup using Ba/Ag/H 
cartridge up to two times. 

• Use MXS/MSD aliquots to verify 
cleanup method performance. 

DV-WC-
0048 

Carbon in Soil (TOC, TC, TIC) [SW846 
9060, 9060A], Rev 5, Effective 5/13/13 Definitive Solid TOC Carbonaceous 

Analyzer 
TestAmerica 
Denver None 

SA-SG-
062 

Haloacetic Acids by Gas Chromatography 
(Method: EPA 552.2), Revision 4, Effective 
02/16/12 

Definitive Aqueous Haloacetic 
Acids 

GC/electron 
capture device 
(ECD) 

TestAmerica 
Savannah None 

WS-WC-
0002 

Determination of All Types of Residue in 
Water, Wastes, and Soil Samples (Standard 
Methods 2540B, 2540C, 2540D, 2540E, 
2540F, 2540G MCAWW Method 160.4), 
Rev. 4.1, Effective 4/17/2009 

Definitive Aqueous Inorganics 
TDS Balance 

TestAmerica 
West 
Sacramento 

• Apply a standard 24-hour drying 
period for TDS. 
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Summary of Project-Specific Work 
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(refer to Lab SOP for details) 

WS-WC-
0009 

Determination of Anions by Ion 
Chromatography (EPA Method 300.0 - Part 
A, SW-846/Method 9056), Revision 3, 
Effective 04/13/2012 

Definitive Aqueous Anions by 
IC 

Ion 
Chromatograph 

TestAmerica 
West 
Sacramento 

• Carry out dual anion analyses. Analyze 
first for chloride, bromide, and sulfate.  
After ion cartridge removal of chloride/ 
bromide/sulfate, analyze for fluoride, 
nitrite, nitrate, and phosphate. 

• Use MXS/MSD aliquots to verify 
cleanup method performance. 

DV-WC-
0006 

Carbon in Water (TOC, TIC, DOC, and TC) 
[SM 5310B, SW 9060, SW 9060A], Rev 
10, Effective 7/15/13 (original SOP WS-
WC-0016) 

Definitive Aqueous TOC Carbonaceous 
Analyzer 

TestAmerica 
Denver None 

WS-WC-
0028 

Determination of Alkalinity, Conductivity, 
and pH (Methods SM 4500 H+ B, SM 
2320B, EPA 9040B, EPA 340.2, EPA 
120.1); Revision 4.2, Effective 04/15/2011 

Definitive Aqueous Alkalinities Autotitrator 
TestAmerica 
West 
Sacramento 

None 

WS-WC-
0044 

Determination of pH (EPA Method 9045D); 
Revision 6.1, Effective 02/19/2010 Definitive Solid pH Autotitrator 

TestAmerica 
West 
Sacramento 

None 

SA-GE-
040 

Cyanide: Total, Amenable, and Weak Acid 
DissociableRev. 9 (SW-846 9012A) Definitive Solid & 

Aqueous Cyanide Lachat 
Autoanalyzer 

TestAmerica 
Savannah None 

WS-OP-
0013  Determination of Percent Moisture Definitive Solid Physical 

Parameters Balance 
TestAmerica 
West 
Sacramento 

None 

WS-QA-
0018 Subsampling and Compositing of Samples NA Solid & 

Aqueous Multiple NA 
TestAmerica 
West 
Sacramento 

None 

WS-QA-
0003 Sample Receipt and Procedures NA NA NA NA 

TestAmerica 
West 
Sacramento 

• As appropriate, sample fractions for 
SVOCs, PCBs, and Dioxins will be 
identified based on historical 
information as high- or low-level 
samples. When samples are designated 
as high-level, special sample 
processing will be required as 
discussed above and in the appropriate 
SOPs. 
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Summary of Project-Specific Work 
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(refer to Lab SOP for details) 

WS-QAM 
Quality Assurance Manual, TestAmerica 
West Sacramento, Revision 5, Effective 
8/2/2011 

NA NA NA NA 
TestAmerica 
West 
Sacramento 

None 

TAL 
Denver 
QAM 

Quality Assurance Manual, TestAmerica 
Denver, Revision 5, Effective 7/29/2013 NA NA NA NA TestAmerica 

Denver None 

SA-QAM Quality Assurance Manual, TestAmerica  
Savannah, Revision 3, Effective 3/1/2011 NA NA NA NA TestAmerica  

Savannah None 

ASC-
083.1 

Determination of Hexavalent Chromium by 
IC-ICP-MS 
Revision date: May 1, 2005 

Definitive Aqueous Chromium 
(VI) IC-ICP-MS 

Applied 
Speciation 
Bothell, WA 

None 

QAP ASC Quality Assurance Plan (v1.6) 
Revision date: March 31, 2012 NA NA NA NA 

Applied 
Speciation 
Bothell, WA 

None 
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Table 23-2: Analytical SOP References for Air 

Reference 
Number Title, Revision Date, and / or Number 

Definitive 
or 

Screening 
Data 

Matrix and 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

BU-TP-2002-v05 
(EPA IO 2.3) 

Determination of Particulate Matter 
BU-TP-2002-v05 Particulates 

14 Nov 2012 
Definitive Air 

PM10 Gravimetric 
ALS 

Environmental, 
Burlington ON 

No 

BU-TP-2003-v01 

Microwave Assisted Digestion of HiVol 
Particulate Matter,  

BU-TP-2003-v01 Microwave Assisted 
Digestion of Particulate Matter on HiVol 

Filters 15 Nov 2012 

Definitive Air 
Particulate Metals 

ICP/MS,  
CVAA 

ALS 
Environmental, 
Burlington ON 

No 
BU-TM-1002-v11 

Metals by ICP/MS 
BU-TM-1002-v12 ICPMS 

30 January 2013 

BU-TM-1001-v05 
Mercury Prep & Analysis via CVAA 

BU-TM-1001-v05 CVAA 
14 Nov 2012 

(EPA IO 3.1/ 3.5/ 
CVAA)  

BU-TM-1107-v05 
PCDD/F Instrumental Method – HRMS 

BU-TM-1107-v06 PCDD/F 
15 February 2013 

Definitive Air 
Dioxins/Furans HRGC-HRMS 

ALS 
Environmental, 
Burlington ON 

No 
BU-TM-1110-v12  

(EPA TO-9A) 

PCDD/F, BDPE & PCB Preparative 
Method for Isotope Dilution GC/mass spec 

BU-TM-1110 v12 Overall HR Prep 
 15 Nov 2012 

SVO-13A 
(EPA TO-13A) 

Determination of Polycyclic Aromatic 
Hydrocarbons (PAHs) in Ambient Air 

using Gas Chromatography/Mass 
Spectrometry (GC/mass spec) 
SVO-13A, Rev.14, 3/1/2013 

Sample and Media Preparation per EPA 
Compendium Method TO-13A, SVP-

TO13A, Rev.11, 1/26/2013, 

Definitive Air 
PAHs/SVOCs GC/MS 

ALS 
Environmental, 
Simi Valley CA 

No 
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Reference 
Number Title, Revision Date, and / or Number 

Definitive 
or 

Screening 
Data 

Matrix and 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

BU-TM-1105-v05 

Determination of Congener Specific 
Chlorinated Biphenyls 

BU-TM-1105-v07 PCB Congeners  
15 February 2013 Definitive Air 

PCBs HRGC-HRMS 
ALS 

Environmental, 
Burlington ON 

No BU-TM-1110-v12 
 

(EPA TO-4A/ 
1668C) 

PCDD/F, BDPE & PCB Preparative 
Method for Isotope Dilution GC/mass spec 

BU-TM-1110 v12 Overall HR Prep 
 15 Nov 2012 

VOA-TO15 
 

(EPA TO-15) 

Determination of Volatile Organic 
Compounds in Air Samples Collected 
in Specially Prepared Canisters and 

Gas Collection Bags by Gas 
Chromatography/Mass Spectrometry 

(GC/mass spec),  
VOA-TO15, Rev.19, 2/13/2012 

Definitive Air 
VOCs GC/MS 

ALS 
Environmental, 
Simi Valley CA 

No 

VOA-TO17 
 

(EPA TO-17) 

Determination of Volatile Organic 
Compounds in Ambient Air Using 
Active or Passive Sampling Onto 

Sorbent Tubes,  
VOA-TO17, Rev.6, 12/22/2012 

Definitive Air 
VOCs 

Thermal 
desorption/ 

GC/MS 

ALS 
Environmental, 
Simi Valley CA 

No 
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24.0 ANALYTICAL INSTRUMENT CALIBRATION (SAP WORKSHEET #24) 

The following tables summarize the calibration requirements for analytical instruments.  

Table 24-1: Analytical Instrument Calibration Requirements for Solid and Aqueous Media 

Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

Autotitrator  Alkalinities Minimum three 
point calibration 
with buffers of 
known pH. 

Initial calibration 
prior to sample 
analysis 

r ≥ 0.995 Evaluate buffers and instrument 
response. If problem found with 
above, correct as appropriate, then 
repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0028         

Autotitrator Alkalinities Initial calibration 
verification 
(ICV), Second 
Source 

Immediately 
following initial 
calibration 
(ICAL). 

All alkalinities within ± 
10% of the expected 
value. 

Evaluate data. If problem (e.g., 
concentrated standard, plugged 
lines) found, correct, then repeat 
second source verification. If still 
fails, repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0028         

Autotitrator Alkalinities Calibration Blank 
(initial calibration 
blank 
[ICB]/continuous 
calibration blank 
[CCB]) 

Immediately 
following 
ICV/ICB and 
immediately after 
continuing 
calibration 
verification 
(CCV) (CCB). 

Result within ± 
reporting limit (RL) 
from zero. 

Evaluate data. If problem found 
(e.g. contaminated lines or 
solution), correct, then repeat. If still 
fails, investigate further and repeat 
initial calibration. Repeat all 
samples since last successful 
calibration blank. 

Lab Manager / 
Analyst b 

WS-WC-
0028         

Autotitrator Alkalinities Daily calibration 
verification  

Prior to sample 
analysis, after 
every 10 field 
samples, and at 
the end of the 
sequence. 

All alkalinities within ± 
10% of the expected 
value. 

Evaluate standard and response. If 
problem found with above, correct 
as appropriate, then repeat CCV. If 
still fails, repeat initial calibration. 
Reanalyze all samples since the last 
successful calibration verification 

Lab Manager / 
Analyst b 

WS-WC-
0028         

Autotitrator Soil pH Minimum three 
point calibration 
with buffers of 
known pH. 

Initial calibration 
prior to sample 
analysis 

r ≥ 0.995 Evaluate buffers and instrument 
response. If problem found with 
above, correct as appropriate, then 
repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0028        
WS-WC-
0044 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

Autotitrator Soil pH Initial calibration 
verification (ICV, 
Second Source) 
buffer solution 

Immediately 
following ICAL. 

Result within ± 0.1 pH 
unit. 

Evaluate data.  If problem (e.g., 
concentrated buffer, autosampler 
error) found, correct, then repeat 
second source verification. If still 
fails, repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0028        
WS-WC-
0044 

Autotitrator Soil pH Daily calibration 
verification  

Prior to sample 
analysis, after 
every 10 field 
samples, and at 
the end of the 
sequence. 

Result within ± 0.1 pH 
unit. 

Evaluate buffer and instrument 
response.  If problem found with 
above, correct as appropriate, then 
repeat CCV.  If still fails, repeat 
initial calibration.  Reanalyze all 
samples since the last successful 
calibration verification 

Lab Manager / 
Analyst b 

WS-WC-
0028        
WS-WC-
0044 

Balance Inorganics 
TDS 

Check using 
ASTM Class 3 
weights 
bracketing 
expected masses. 

Daily, prior to use   ± 0.1% or  ± 0.05 
milligram (mg) of the 
expected weight, or 
within 1 digit of the 
readability of the 
balance, whichever is 
greater 

Verify that the balance is level, 
recheck balance, if still out, call for 
service.  

Lab Manager / 
Analyst b 

WS-WC-
0002 

Carbonaceous 
Analyzer 

TOC Demonstrate 
instrument 
stability and low 
background with 
reagent blanks. 

Daily, prior to use 3 consecutive blanks 
show less than 1000 
counts. 

Repeat until criterion is met. If 
difficulty in meeting criterion (high 
background), evaluate reagents. 

Lab Manager / 
Analyst b 

WS-WC-
0016           
WS-WC-
0017 

Carbonaceous 
Analyzer (Solid 
Analysis Only) 

TOC Minimum five-
point initial 
calibration for 
target analytes, 
with one point at 
or below the 
reporting limit. 

Initial calibration 
prior to sample 
analysis 

Correlation coefficient, 
r, ≥ 0.995 

Evaluate standards and detector 
response. If problem found with 
above, correct as appropriate then 
repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0017           
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

Carbonaceous 
Analyzer 
(Aqueous 
Analysis Only) 

TOC Minimum five-
point initial 
calibration for 
target analytes, 
including a 
reagent blank. 

Initial calibration 
prior to sample 
analysis 

Correlation coefficient, 
r,  ≥ 0.995            

Evaluate standards and detector 
response. If problem found with 
above, correct as appropriate, then 
repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0016            

Carbonaceous 
Analyzer 

TOC Initial calibration 
verification (ICV, 
Second Source) 

Immediately 
following ICAL. 

Measured response 
within ± 10% of the 
expected value based 
on the ICAL. 

Evaluate data. If problem (e.g., 
concentrated standard, blocked 
sparger, plugged gas line) found, 
correct, then repeat second source 
verification. If still fails, repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0016           
WS-WC-
0017 

Carbonaceous 
Analyzer 

TOC Calibration 
Blanks 
(ICB/CCB) 

ICB: Immediately 
following ICV, 
CCB: 
Immediately 
following CCV. 

Measured response 
within ±  reporting limit 
from zero. 

NA Lab Manager / 
Analyst b 

WS-WC-
0016           
WS-WC-
0017 

Carbonaceous 
Analyzer 

TOC Daily calibration 
verification  
(CCV) 

After every 10 
field samples, and 
at the end of the 
sequence. 

Aqueous Analysis: 
Measured response 
within ± 10% of the 
expected value based 
on the ICAL.  
 
Solid Analysis: 
Measured response 
within ± 15% of the 
expected value based 
on the ICAL. 

Evaluate standard and detector 
response. If problem found with 
above, correct as appropriate, then 
repeat CCV. If still fails, repeat 
initial calibration. Reanalyze all 
samples since the last successful 
calibration verification 

Lab Manager / 
Analyst b 

WS-WC-
0016           
WS-WC-
0017 

CVAA Mercury IC per 
manufacturer’s 
instructions, with 
a minimum of 
five standards and 
a calibration blank  

Initial calibration 
prior to sample 
analysis 

Correlation coefficient 
>0.995; accepted if the 
ICV passes  

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate, then repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MT-
0005           
WS-MT-
0007 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

CVAA Mercury Second-source 
ICV, prepared at 
the calibration 
midpoint  

Once per initial 
calibration 

Less than 10% 
difference from IC for 
all target analytes  

Evaluate standards and instrument 
response. If standard issue, repeat or 
remake then repeat standard as 
appropriate. If still fails, repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MT-
0005           
WS-MT-
0007 

CVAA Mercury CCV, same 
source as IC  

Following IC, 
after every 10 
samples and the 
end of the 
sequence 

Less than 20% 
difference from IC for 
all target analytes  

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate, then repeat. 
If still fails, repeat initial 
calibration. Reanalyze all samples 
since the last successful calibration 
verification. 

Lab Manager / 
Analyst b 

WS-MT-
0005           
WS-MT-
0007 

GC-ECD Haloacetic 
Acids 

Laboratory 
Performance 
Check (LPC) 

Daily Refer to SOP Reanalyze; reprep standard and 
reanalyze; perform instrument 
maintenance and reanalyze. 

Analyst SA-SG-062 

GC-ECD Haloacetic 
Acids 

Initial Calibration 
5-point minimum, 
lowest 
concentration 
standard at or 
below RL 

Prior to sample 
analysis, and upon 
CCV failure 

% relative standard 
deviation (RSD) < 
20%;r2>0.990 

Evaluate standards, 
chromatography, and response. 
Correct any identified problems. 
Repeat initial calibration. 

Analyst SA-SG-062 

GC-ECD Haloacetic 
Acids 

2nd Source ICV After each ICAL;  
Minimum 
quarterly 

%D < 30% Repeat initial calibration. Analyst SA-SG-062 

GC-ECD Haloacetic 
Acids 

CCV At the beginning 
and end of 
analysis sequence, 
and after every 10 
samples 
(concentration 
must be varied) 

%D < 30% Reanalyze affected samples; If 
repeated failure, then re-calibrate. 

Analyst SA-SG-062 

GC-ECD Haloacetic 
Acids 

Calibration Blank 
(ICB/CCB) 

After ICV and 
CCV 

< MDL Reanalyze affected samples Analyst SA-SG-062 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC-ECD Haloacetic 
Acids 

Internal Standard 
(ISTD) 

All field samples, 
batch QC 
samples, and 
instrument QC 
samples 

CCV/ICV:30% avg 
response of ICALBatch 
QC & Field 
Samples:15% response 
of previous CCV or 
30% avg response of 
ICAL 

Reanalyze affected samples Analyst SA-SG-062 

HRGC/HRMS Dioxins Tune / Mass 
Resolution Check 
(PFK) 

At the beginning 
and the end of 
each 12-hour 
period of analysis. 

Resolving power ≥ 
10,000 at mass to 
charge ratio 
m/z=304.9842 & 
m/z=380.9760 + 5 parts 
per million (ppm) of 
expected mass. Lock-
mass ion between 
lowest and highest 
masses for each 
descriptor and level of 
reference ≤ 10% full-
scale deflection. 

Retune instrument & verify.  
Assess data for impact if end 
resolution is less than 10,000 narrate 
or reinject as necessary. 

Lab Manager / 
Analyst b 

WS-ID-0005 

HRGC/HRMS Dioxins Minimum five-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or near 
the reporting 
limit. (ICAL) 

ICAL prior to 
sample analysis, 
as needed by the 
failure of 
calibration 
verification, and 
when a new lot is 
used as a standard 
source for calib 
verification, ISTD 
or recovery 
standard 
solutions.  

RSD ≤ 20% for 
response factors for 17 
unlabeled isomers & 9 
labeled isomers,  
and ion abundance 
ratios within limits 
specified in SOP;  
and signal to noise ratio 
(S/N) ≥ 10:1 for target 
analytes.c 

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate, then repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-ID-0005 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

HRGC/HRMS Dioxins Second-source 
calibration 
verification  

Immediately 
following ICAL. 

All project analytes 
within ± 30% of the 
expected value from the 
ICAL. 

Evaluate standards and instrument 
response. If standard issue, repeat or 
remake then repeat standard as 
appropriate. If still fails, repeat  
initial calibration  

Lab Manager / 
Analyst b 

WS-ID-0005 

HRGC/HRMS Dioxins Calibration 
Verification 
(CCV) 

At the beginning 
of each 12-hour 
period, and at the 
end of each 
analytical 
sequence. 

Ion abundance ratios in 
accordance with SOP; 
and response factor 
(RF) (unlabeled 
standards) within ± 
20%D of average RF 
from ICAL; and RF 
(labeled standards) 
within ± 30%D of 
average RF from ICAL. 

Correct problem, repeat calibration 
verification. If fails, repeat ICAL 
and reanalyze all samples analyzed 
since last successful CCV End of 
Run CCV: If RF (unlabeled 
standards) > ± 20%D and  ≤ ± 
25%D and/or  RF (labeled 
standards) > ± 30%D and  ≤ ± 
35%D of the average RF from 
ICAL, use mean RF from 
bracketing CCVs to quantitate 
impacted samples. If bracketing 
CCVs differ by more than 25% 
RPD (unlabeled) or 35% RPD 
(labeled), run a new ICAL within 2 
hours, and requantitate samples. 
Otherwise, reanalyze samples with 
positive detections. 

Lab Manager / 
Analyst b 

WS-ID-0005 

HRGC/HRMS HRGC / 
HRMS  
PCBs  

Tune / Mass 
Resolution Check 
(PFK) 

At the beginning 
and the end of 
each 12-hour 
period of analysis. 

Resolving power ≥ 
10,000 at 
m/z=304.9842 & 
m/z=380.9760 + 5ppm 
of expected mass. 
Lock-mass ion between 
lowest and highest 
masses for each 
descriptor and level of 
reference ≤ 10% full-
scale deflection. End of 
run check must be ≥ 
5,000 

Retune instrument & verify.  
Assess data for impact—if end 
resolution is less than 10,000, 
narrate or reinject as necessary. 

Lab Manager / 
Analyst b 

WS-ID-0013 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

HRGC/HRMS HRGC / 
HRMS  
PCBs  

Minimum five-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or near 
the reporting 
limit. (ICAL) 

ICAL prior to 
sample analysis, 
as needed by the 
failure of 
calibration 
verification, and 
when a new lot is 
used as a standard 
source for calib 
verification, ISTD 
or recovery 
standard 
solutions.  

RSD ≤ 20% for 
response factors for 
Toxic/limit of 
chlorination (LOC) 
compounds a 

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc) or standards, 
correct as appropriate, then repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-ID-0013 

HRGC/HRMS HRGC / 
HRMS  
PCBs  

Second-source 
calibration 
verification  

Immediately 
following ICAL. 

All project analytes 
within ± 30% of the 
expected value from the 
ICAL. 

Evaluate standards and instrument 
response. If standard issue, repeat or 
remake then repeat standard as 
appropriate. If still fails, repeat  
initial calibration  

Lab Manager / 
Analyst b 

WS-ID-0013 

HRGC/HRMS HRGC / 
HRMS  
PCBs  

CCV At the beginning 
of each 12-hour 
period. 

Ion abundance ratios in 
accordance with SOP;  
and RF (unlabeled 
standards) within ± 
30%D of average RF 
from ICAL for 
Toxic/LOC 
compounds; and RF 
(labeled standards) 
within ± 50%D of 
average RF from ICAL. 

Correct problem, repeat calibration 
verification. If fails, repeat ICAL 
and reanalyze all samples analyzed 
since last successful CCV  

Lab Manager / 
Analyst b 

WS-ID-0013 

GC/MS PAHs Check of mass 
tuning   

Prior to ICAL and 
at the beginning 
of each 12-hour 
period. 

Values for masses 69, 
219, and 264 (if using 
perfluorotributylamine 
[PFTBA]) within ± 0.50 
amu of the target mass. 

Retune instrument and verify. Lab Manager / 
Analyst b 

WS-MS-
0008 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC/MS PAHs Minimum five-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or near 
the reporting 
limit. (ICAL) 

Initial calibration 
prior to sample 
analysis 

a) RSD for each analyte 
≤ 15%; or                                        
b) linear least squares 
regression r ≥ 0.995; or          
c) non-linear regression 
chemical oxygen 
demand (COD) r-sq ≥ 
0.99, min 6 points for 
second order. 

Evaluate standards, 
chromatography, and MS response. 
If problem found with above, 
correct as appropriate, then repeat 
initial calibration.  

Lab Manager / 
Analyst b 

WS-MS-
0008 

GC/MS PAHs Second-source 
calibration 
verification  

Once after each 
ICAL 

All project analytes 
within ± 20% of true 
value.  

Evaluate data. If problem (e.g., 
concentrated standard, plugged 
syringe) found, correct; then repeat 
second source verification. If it still 
fails, then repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-MS-
0008 

GC/MS PAHs Retention Time 
Window Position 
Establishment 

Once per ICAL, 
for each analyte 
and surrogate. 

Set position using the 
mid-point standard of 
the ICAL when ICAL 
is performed. On days 
when ICAL is not 
performed, use initial 
CCV. 

NA Analyst WS-MS-
0008 

GC/MS PAHs Daily calibration 
verification  

Daily, prior to 
sample analysis 
and every 12 
hours of analysis 
time. 

%Difference/%Drift for 
all target compounds 
and surrogates: %D ≤ 
20% 

Evaluate standard, chromatography, 
and MS response. If problem found 
with above, correct as appropriate, 
then repeat CCV. If still fails, repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MS-
0008 

GC/MS PAHs ISTD During 
acquisition of 
calibration 
standard. 

Areas within -50% to 
+100% of last ICAL 
mid-point  for each 
CCV  

Inspect MS and GC for 
malfunctions; mandatory reanalysis 
of samples analyzed while system 
was malfunctioning  

Lab Manager / 
Analyst b 

WS-MS-
0008 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC/MS Semivolatiles Check of mass 
spectral ion 
intensities (tuning 
procedure) using 
decafluorotriphen
ylphosphine 
(8270C) 

Prior to ICAL and 
at the beginning 
of each 12-hour 
period. 

Refer to method/SOP 
for specific ion criteria. 

Retune instrument and verify. Lab Manager / 
Analyst b 

WS-MS-
0005 

GC/MS Semivolatiles Minimum five-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or near 
the reporting 
limit. (ICAL) 

Initial calibration 
prior to sample 
analysis 

1) Average Response 
factor (RF) for SPCCs: 
> 0.050 
2)  RSD for RFs for 
calibration check 
compounds (CCCs): 
<30% and one option 
below:  
a) RSD for each analyte 
<15%,  
b) linear least squares 
regression r > 0.995; 
c) non-linear regression 
COD r-sq > 0.99, min 6 
points for second order. 

Correct problem, then repeat initial 
calibration  

Lab Manager / 
Analyst b 

WS-MS-
0005 

GC/MS Semivolatiles Second-source 
calibration 
verification  

Once after each 
ICAL 

All project analytes 
within ± 20% of true 
value.  

Correct problem, and verify second 
source standard. Rerun verification. 
If still fails, repeat initial 
calibration. 

Lab Manager / 
Analyst b 

WS-MS-
0005 

GC/MS Semivolatiles Retention Time 
Window Position 
Establishment 

Once per ICAL, 
for each analyte 
and surrogate. 

Set position using the 
mid-point standard of 
the ICAL when ICAL 
is performed. On days 
when ICAL is not 
performed, use initial 
CCV. 

NA Analyst WS-MS-
0005 



Final Phase 1A RI SAP Section E: Quality Assurance 
Worksheet #24 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 198 of 336 

Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC/MS Semivolatiles Daily calibration 
verification  

Daily, prior to 
sample analysis 
and every 12 
hours of analysis 
time. 

1. Min relative RF for 
SPCCs: >0.050 
2. %Difference/%Drift 
for all target 
compounds and 
surrogates: %D < 20% 

Correct problem, then repeat. If still 
fails, repeat initial calibration. 
Reanalyze all samples since last 
successful calibration verification. 

Lab Manager / 
Analyst b 

WS-MS-
0005 

GC/MS Semivolatiles ISTDs During 
acquisition of 
calibration 
standard. 

Areas within -50% to 
+100% of last ICAL 
mid-point  for each 
CCV  

Inspect MS and GC for 
malfunctions; mandatory reanalysis 
of samples analyzed while system 
was malfunctioning  

Lab Manager / 
Analyst b 

WS-MS-
0005 

GC/MS Volatiles Check of mass 
spectral ion 
intensities (tuning 
procedure) using 
bromofluorobenze
ne (BFB) (8260B)  

Prior to ICAL and 
at the beginning 
of each 12-hour 
period. 

Refer to method/SOP 
for specific ion criteria. 

Retune instrument and verify. Lab Manager / 
Analyst b 

WS-MS-
0007 

GC/MS Volatiles Minimum five-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or near 
the reporting 
limit. (ICAL) 

Initial calibration 
prior to sample 
analysis 

1) Average RF for 
SPCCs: VOCs > 0.30 
for chlorobenzene and 
1,1,2,2-
tetrachloroethane, > 
0.10 for chloromethane, 
bromoform, and 1,1-
dichloroethane 
2)  RSD  for RFs for 
CCCs: <30% and one 
option below:  
a) RSD for each analyte 
<15%, 
b) linear least squares 
regression r > 0.995; 
c) non-linear regression 
COD r-sq > 0.99, min 6 
points for second order. 

Evaluate standards, 
chromatography, and MS response. 
If problem found with above, 
correct as appropriate, then repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MS-
0007 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC/MS Volatiles Second-source 
calibration 
verification  

Once after each 
ICAL 

All project analytes 
within +20% of true 
value.  

Evaluate data. If problem (e.g., 
concentrated standard, plugged 
purge line) found, correct; then 
repeat second source verification. If 
it still fails, then repeat initial 
calibration. 

Lab Manager / 
Analyst b 

WS-MS-
0007 

GC/MS Volatiles Retention Time 
Window Position 
Establishment 

Once per ICAL, 
for each analyte 
and surrogate. 

Set position using the 
mid-point standard of 
the ICAL when ICAL 
is performed. On days 
when ICAL is not 
performed, use initial 
CCV. 

NA Analyst WS-MW-
0007 

GC/MS Volatiles Daily calibration 
verification  

Daily, prior to 
sample analysis 
and every 12 
hours of analysis 
time. 

1. Min relative RF for 
SPCCs: relative RF > 
0.30 for chlorobenzene 
and 1,1,2,2-
tetrachloroethane, > 
0.10 for chloromethane, 
bromoform, and 1,1-
dichloroethane. 2. 
%Difference/%Drift for 
all target compounds 
and surrogates: %D < 
20% 

Evaluate standard, chromatography, 
and MS response. If problem found 
with above, correct as appropriate, 
then repeat CCV. If still fails, repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MS-
0007 

GC/MS Volatiles ISTDs During 
acquisition of 
calibration 
standard. 

Areas within -50% to 
+100% of last ICAL 
mid-point  for each 
CCV  

Inspect MS and GC for 
malfunctions; mandatory reanalysis 
of samples analyzed while system 
was malfunctioning  

Lab Manager / 
Analyst b 

WS-MS-
0007 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

HRGC/HRMS Dioxins GC Column 
Performance 
Check Solution 
(CPSM/WDM per 
method) 

Prior to ICAL or 
calibration 
verification.  

Peak separation 
between 2,3,7,8-
tetrachlorodibenzo-p-
dioxin (TCDD) and 
other TCDD isomers 
result in a valley of ≤ 
25%;  
and identification of all 
first and last eluters of 
the eight homologue 
retention time windows 
and documentation by 
labeling (first/last) on 
the chromatogram;  
and absolute retention 
times for switching 
from one homologous 
series to the next ≥ 10 
seconds for all 
components of the 
mixture. 

1) Readjust windows. 
2) Evaluate system. 
3) Perform maintenance. 
4) Reanalyze CPSM. 
5) No corrective action is necessary 
if 2,3,7,8-TCDD is not detected and 
the % valley is greater than 25%. 

Lab Manager / 
Analyst b 

WS-ID-0005 

HRGC/HRMS HRGC / 
HRMS  
PCBs  

GC Column 
Performance 
Check 
(CPSM/WDM per 
method) 

Prior to ICAL or 
calibration 
verification.  

The congener pairs 
23/34 and 182/187 are 
checked for 
chromatographic 
resolution. The valley 
between each pair must 
be less than 40% of the 
shorter of the two 
peaks. The CS-3 (CCV) 
is used to define 
chromatographic 
windows. First and last 
eluter must be present 
in each window. 

1) Readjust windows. 
2) Evaluate system. 
3) Perform maintenance. 
4) Reanalyze CPSM. 

Lab Manager / 
Analyst b 

WS-ID-0013 



Final Phase 1A RI SAP Section E: Quality Assurance 
Worksheet #24 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 201 of 336 

Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

ICP ICP Metals Initial calibration 
per 
manufacturer’s 
instructions, with 
a minimum of one 
standard and a 
calibration blank  

Initial calibration 
prior to sample 
analysis 

Correlation coefficient 
>0.995 (if more than 
one point); accepted if 
the ICV passes. 

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate; then repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MT-
0003            

ICP ICP Metals Low 
concentration 
standard at or near 
the reporting limit  

Daily, after one 
point calibration 

Within ± 20% of the 
true value for all target 
analytes.  

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate, then repeat. 
If still fails, repeat initial 
calibration. 

Lab Manager / 
Analyst b 

WS-MT-
0003            

ICP ICP Metals Second-source 
ICV, prepared at 
the calibration 
midpoint  

Once per initial 
calibration 

Within ± 10% of the 
true value for all target 
analytes.  

Evaluate standards and instrument 
response. If standard issue, repeat or 
remake then repeat standard as 
appropriate. If still fails, repeat 
initial calibration.  

Lab Manager / 
Analyst b 

WS-MT-
0003            

ICP ICP Metals CCV, same 
source as initial 
calibration 

Following IC, 
after every 10 
samples and the 
end of the 
sequence 

Within ± 10% of the 
true value for all target 
analytes.  

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate; then repeat. 
If still fails, repeat initial 
calibration. Reanalyze all samples 
since the last successful calibration 
verification. 

Lab Manager / 
Analyst b 

WS-MT-
0003            
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

ICP ICP Metals Interference check 
standard (ICS) 

At the beginning 
of an analytical 
run 

Interference check 
standard A (ICSA-A): 
Absolute values of 
concentration for all 
non-spiked analytes < 
limit of detection 
(LOD) (unless they are 
a verified trace impurity 
from one of the spiked 
analytes);  
ICS-AB: Within ±20% 
of true value in 
accordance with 
National Functional 
Guidelines 
requirements. 

Terminate analysis, then reanalyze 
ICS and all affected samples in 
accordance with National 
Functional Guidelines requirements. 

Lab Manager / 
Analyst b 

WS-MT-
0003            

IC-ICP-MS Hexavalent 
Chromium 

ICP-MS Tuning Prior to initial 
calibration 

Mass calibration ≤ 0.1 
amu from true value; 
Resolution < 0.9 amu 
full width at 10% peak 
height; For stability, 
RSD ≤ 5% for at least 
four replicate analyses 

Correct problem, then repeat tuning. Lab Manager / 
Analyst b 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Instrument 
Detection Limit 
(IDL) Study  

At initial set-up, 
and after 
significant change 
in instrument 
type, personnel, 
test method, or 
sample matrix 

Calculated IDLs < LOD NA Lab Manager / 
Analyst b 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Linear dynamic 
range or high-
level check 
standard 

Every 6 months Within ±20% of the 
true value for all target 
analytes 

Adjust dynamic range downward 
and repeat. 

Lab Manager / 
Analyst b 

ASC-083.1 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

IC-ICP-MS Hexavalent 
Chromium 

Minimum five-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or near 
the reporting limit  

Initial calibration 
prior to sample 
analysis 

Linear least squares 
regression: r ≥ 0.999;            

Evaluate standards, 
chromatography, and detector 
response.  If problem found with 
above, correct as appropriate, then 
repeat initial calibration 

Lab Manager / 
Analyst 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Initial calibration 
verification (ICV) 

Immediately 
following ICAL. 

All project analytes 
within ± 20% of the 
expected value from the 
ICAL. 

Evaluate data.  If problem (e.g., 
concentrated standard, plugged 
injector needle) found, correct, then 
repeat second source verification.  If 
still fails, repeat initial calibration. 

Lab Manager / 
Analyst 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Continuing 
calibration 
verification 
(CCV), 

Following IC, 
after every 10 
samples and the 
end of the 
sequence 

Within ±25% of the 
true value  for all target 
analytes.   

Evaluate standard and instrument 
response.  If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate, then repeat.  
If still fails, repeat initial 
calibration.  Reanalyze all samples 
since the last successful calibration 
verification. 

Lab Manager / 
Analyst b 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Retention Time 
Window Width 
Establishment. 

After method set-
up and following 
major 
maintenance (e.g. 
column change) 

Width is ± 3 times 
standard deviation for 
each analyte based on 
analyses over a 24 hour 
period. 

NA Lab Manager / 
Analyst 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Retention Time 
Window Position 
Establishment 

Daily, prior to use On days when ICAL is 
performed, set using the 
mid-point standard of 
the ICAL.  If ICAL not 
performed, use initial 
CCV. 

NA Lab Manager / 
Analyst 

ASC-083.1 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

ICP MS ICP MS 
Metals 

Tuning Prior to initial 
calibration 

Mass calibration ≤ 0.1 
atomic mass unit (amu) 
from true value; 
Resolution < 0.9 amu 
full width at 10% peak 
height; For stability, 
RSD ≤ 5% for at least 
four replicate analyses. 

Correct problem, then repeat tuning. Lab Manager / 
Analyst b 

WS-MT-
0001            

ICP MS ICP MS 
Metals 

Instrument 
Detection Limit 
(IDL) Study 

At initial set-up, 
and after 
significant change 
in instrument 
type, personnel, 
test method, or 
sample matrix. 

Calculated IDLs < LOD NA Lab Manager / 
Analyst b 

WS-MT-
0001            

ICP MS ICP MS 
Metals 

Initial calibration 
per 
manufacturer’s 
instructions, with 
a minimum of one 
standard and a 
calibration blank  

Initial calibration 
prior to sample 
analysis 

Correlation coefficient 
>0.995 (if more than 
one point). 

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate; then repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MT-
0001            

ICP MS ICP MS 
Metals 

Low 
concentration 
standard at or near 
the reporting limit  

Daily, after one 
point calibration 

Within ±20% of the 
true value for all target 
analytes. 

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate; then repeat. 
If still fails, repeat initial 
calibration. 

Lab Manager / 
Analyst b 

WS-MT-
0001            

ICP MS ICP MS 
Metals 

Linear dynamic 
range or high-
level check 
standard 

Every 6 months Within ±10% of the 
true value for all target 
analytes. 

Adjust dynamic range downward 
and repeat. 

Lab Manager / 
Analyst b 

WS-MT-
0001            
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

ICP MS ICP MS 
Metals 

Second-source 
ICV, prepared at 
the calibration 
midpoint  

Once per initial 
calibration 

Within ±10% of the 
true value for all target 
analytes.  

Evaluate standards and instrument 
response. If standard issue, repeat or 
remake then repeat standard as 
appropriate. If still fails, repeat 
initial calibration. 

Lab Manager / 
Analyst b 

WS-MT-
0001            

ICP MS ICP MS 
Metals 

CCV, same 
source as initial 
calibration 

Following initial 
calibration, after 
every 10 samples 
and the end of the 
sequence 

Within ±10% of the 
true value for all target 
analytes.  

Evaluate standard and instrument 
response. If problem with 
instrument (autosampler failure, 
response poor, etc.) or standards, 
correct as appropriate; then repeat. 
If still fails, repeat initial 
calibration. Reanalyze all samples 
since the last successful calibration 
verification. 

Lab Manager / 
Analyst b 

WS-MT-
0001            

ICP MS ICP MS 
Metals 

ISTDs Every CCV/CCB. ISTD intensity within 
80-120% of the ISTD 
in the initial calibration 
blank. 

Evaluate analyses prior to failing 
ISTD to determine if matrix 
carryover or instrument failure. If 
instrument, correct as appropriate 
and repeat initial calibration. 
Reanalyze all samples since the last 
successful calibration verification. 

Lab Manager / 
Analyst b 

WS-MT-
0001            

Ion 
Chromatograph 

Anions by IC Retention Time 
Window Width 
Establishment. 

After method set-
up and following 
major 
maintenance (e.g. 
column change) 

Width is ± 3 times 
standard deviation for 
each analyte based on 
analyses over a 24-hour 
period. 

NA Lab Manager / 
Analyst b 

WS-WC-
0009 

Ion 
Chromatograph 

Anions by IC Minimum five-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or near 
the reporting limit  

Initial calibration 
prior to sample 
analysis 

One of the options 
below: 
1): Linear least squares 
regression: r ≥ 0.995; 
2) non-linear 
regression: COD (r2) ≥ 
0.99, minimum of 6 
points for second order. 

Evaluate standards, 
chromatography, and detector 
response. If problem found with 
above, correct as appropriate, then 
repeat initial calibration 

Lab Manager / 
Analyst b 

WS-WC-
0009 



Final Phase 1A RI SAP Section E: Quality Assurance 
Worksheet #24 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 206 of 336 

Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

Ion 
Chromatograph 

Anions by IC ICV, Second 
Source 

Immediately 
following ICAL. 

All project analytes 
within ± 10% of the 
expected value from the 
ICAL. 

Evaluate data. If problem (e.g., 
concentrated standard, plugged 
injector needle) found, correct, then 
repeat second source verification. If 
still fails, repeat initial calibration. 

Lab Manager / 
Analyst b 

WS-WC-
0009 

Ion 
Chromatograph 

Anions by IC Retention Time 
Window Position 
Establishment 

Daily, prior to use On days when ICAL is 
performed, set using the 
mid-point standard of 
the ICAL. If ICAL not 
performed, use initial 
CCV. 

NA Lab Manager / 
Analyst b 

WS-WC-
0009 

Ion 
Chromatograph 

Anions by IC Daily calibration 
verification  

Prior to sample 
analysis, after 
every 10 field 
samples, and at 
the end of the 
sequence. 

All project analytes 
within ± 10% of the 
expected value from the 
ICAL. 

Evaluate standard, chromatography, 
and detector response. If problem 
found with above, correct as 
appropriate, then repeat CCV. If 
still fails, repeat initial calibration. 
Reanalyze all samples since the last 
successful calibration verification 

Lab Manager / 
Analyst b 

WS-WC-
0009 

LC/MS/MS Perchlorate Tuning (Mass 
Calibration 
Verification) 

Prior to ICAL and 
after any mass 
calibration or 
maintenance is 
performed. 

Quantitation ions 
within 0.3 m/z of 
expected mass. 

Perform mass calibration on the 
MS/MS. If required, consult with 
instrument engineer for further 
maintenance. 

Lab Manager / 
Analyst b 

WS-LC-
0012 

LC/MS/MS Perchlorate Minimum six-
point initial 
calibration for 
target analytes, 
lowest 
concentration 
standard at or 
below the 
reporting limit  

Initial calibration 
prior to sample 
analysis 

Linear: r2 > 0.990 
(r>0.995) with intercept 
≤ LOD,   
or Average Response 
Factor: RSD≤ 20%. 

Evaluate standards, 
chromatography, and MS. If 
problem found with above, correct 
as appropriate, then repeat initial 
calibration. 

Lab Manager / 
Analyst b 

WS-LC-
0012 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

LC/MS/MS Perchlorate Second-source 
calibration 
verification  

Once per six-point 
initial calibration 

Perchlorate within 
±15% of the true value 

Evaluate data. If problem (e.g., 
concentrated standard, plugged 
transfer line) found, correct, then 
repeat second source verification. If 
it still fails, then repeat initial 
calibration. 

Lab Manager / 
Analyst b 

WS-LC-
0012 

LC/MS/MS Perchlorate Daily calibration 
verification  

Mid-range 
standard analyzed 
before sample 
analysis, after 
every 10 samples,  
and at the end of 
the sequence. 

Perchlorate within 
±15% of the true value 

Correct problem, then repeat. If still 
fails, repeat initial calibration 

Lab Manager / 
Analyst b 

WS-LC-
0012 

LC/MS/MS Perchlorate Limit of Detection 
verification 
(LODv) (per 
batch) 

Prior to sample 
analysis and at the 
end of the 
analysis sequence.  

Perchlorate within ± 
30% of the true value 

Correct problem. Evaluate samples. 
Samples with results > RL (limit of 
quantitation [LOQ]) may be 
reported. Samples since the last 
passing LODv with results ≤ RL 
(LOQ) must be reanalyzed. 

Lab Manager / 
Analyst b 

WS-LC-
0012 

LC/MS/MS Perchlorate Laboratory 
Reagent Blank 

Prior to ICAL, 
following samples 
with overrange 
concentration of 
perchlorate, and at 
the end of the 
analytical 
sequence. 

No perchlorate detected 
> quantitation limit 
(QL) 

Reanalyze reagent blank (until no 
carryover seen), and any samples 
with perchlorate detections since the 
contaminated blank. 

Lab Manager / 
Analyst b 

WS-LC-
0012 
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Instrument Analytical 
Group 

Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

LC/MS/MS Perchlorate ISTD Every Calibration 
Standard 

ICAL: ISTD for each 
standard must be within 
± 50% of the average 
area of the ICAL. 
 
ICV, CCV: Within ± 
50% of the average area 
of the ICAL or within ± 
50% of the 1st CCV of 
the run, if the ICAL is 
not run the same day. 

Evaluate the system. 
Reanalyze/repeat the calibration. 

Lab Manager / 
Analyst b 

WS-LC-
0012 

Lachat 
Autoanalyzer 

Cyanide ICAL Daily, prior to 
sample analysis. 
 
- Minimum 6 
standards and 
blank 

r > 0.995 Re-calibrate instrument Analyst SA-GE-040 

Lachat 
Autoanalyzer 

Cyanide Distilled 
Standards 
(Low and High) 

After each ICAL Within ±15% of true 
value 

Reanalyze ICV;  
Re-calibrate instrument 

Analyst SA-GE-040 

Lachat 
Autoanalyzer 

Cyanide ICV After each ICAL, 
prior to sample 
analysis 
 
 - Second Source 

Within ±15% of true 
value 

Reanalyze ICV;  
Re-calibrate instrument 

Analyst SA-GE-040 

Lachat 
Autoanalyzer 

Cyanide CCV After every 10 
field samples and 
at the end of the 
sequence 

Within ±10% of true 
value 

Reanalyze CCV;  
Re-calibrate & re-analyze affected 
samples 

Analyst SA-GE-040 

Lachat 
Autoanalyzer 

Cyanide Calibration Blank 
(ICB/CCB) 

After ICV and 
CCV 

<MDL Reanalyze affected samples Analyst SA-GE-040 

a  The toxics/level of chlorination (LOC) are the 27 congeners that are calibrated by a multipoint curve. They encompass the World Health Organization (WHO) list of toxic 
congeners and the first and last eluter for each LOC. All other congeners are quantified off of a daily single point standard. 

b  The analyst initiates the corrective action and the lab manager and analyst are responsible for the corrective action. 
c  % recovery for each ISTD in the original sample (prior to dilutions) must be within limits in Table per method. 
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Table 24-2: Analytical Instrument Calibration Requirements for Air 

Instrument Calibration 
Procedure 

Frequency 
of 

Calibration 
Acceptance Criteria Corrective Action (CA) 

Person 
Responsible for 

CA 

SOP 
Reference 

HR/MS 
(PCDDs/PC
CFs) 

Tuning Prior to 
ICAL and at 
the beginning 
of each 12-
hour period 

PFK 
Static resolving power ≥ 10,000 (10% valley) for 
identified masses per method and lock-mass ion 
between lowest and highest masses for each 
descriptor and level of reference compound ≤ 
10 percent full-scale deflection per method. 

Rerun instrument, perform 
preventative maintenance, and 
verify rerun affected samples (no 
samples may be accepted without 
a valid tune) 

Laboratory 
Manager/Analyst 

BU-TM-
1107-v06 
PCDD/F 

HR/MS 
(PCDDs/PC
CFs) 

GC column 
performance 
check 

Prior to 
ICAL or 
CCV per 
method 

1. Peak separation 2,3,7,8-TCDD and other TCDD 
isomers ≤ 25% valley per method; 
2. Identification of all first and last eluters of the 
eight homologue retention time windows and 
documentation by labeling on the chromatogram; 
3. Absolute retention times for switching from one 
homologous series to the next ≥ 10 seconds for all 
components of the mixture. 

Identify source of problem, such 
as the following: 
 - Inspect instrument for leaks, 
perform preventative 
maintenance 

 - Check for calculation errors 
 - Check standard concentrations 
Correct problem in accordance 
with instrument manufacturer 
manual/ recommendations or 
laboratory SOP. 
Repeat column performance 
check (no sample run until 
column performance check has 
passed). 

Laboratory 
Manager/Analyst 

BU-TM-
1107-v06 
PCDD/F  
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Instrument Calibration 
Procedure 

Frequency 
of 

Calibration 
Acceptance Criteria Corrective Action (CA) 

Person 
Responsible for 

CA 

SOP 
Reference 

HR/MS 
(PCDDs/PC
CFs) 

Initial: 
multi-point 

Prior to 
sample 
analysis, as 
needed by 
the failure of 
CCV 

Ion abundance ratios in accordance with criteria in 
Table 8 of the method; and signal to noise ratio ≥ 
10 for all target analyte ions; and RSD ≤ as per 
reference method for the RFs for all 17 unlabeled 
standards and RSD as per reference method for the 
RFs for the nine labeled ISTDs. 

Identify source of problem, such 
as the following: 
 - Inspect instrument for leaks, 
perform preventative 
maintenance 

 - Check for calculation errors 
 - Check standard concentrations 
Correct problem in accordance 
with instrument manufacturer 
manual/ recommendations or 
laboratory SOP 
Rerun ICV; if that fails, repeat 
ICAL (no sample run until ICAL 
has passed) 

Laboratory 
Manager/Analyst 

BU-TM-
1107-v06 
PCDD/F  

HR/MS 
(PCDDs/PC
CFs) 

Continuing: 
single point 

Prior to 
ICAL or 
CCV per 
method 

Ion abundance ratios in accordance with Table 8 
of the method; and RF within %D as per the 
reference method relative to the RF established in 
ICAL 

Identify source of problem, such 
as the following: 
 - Inspect instrument for leaks, 
perform preventative 
maintenance 

 - Check for calculation errors 
 - Check standard concentrations 
Correct problem in accordance 
with instrument manufacturer 
manual/ recommendations or 
laboratory SOP 
Reanalyze CCV; if that fails 
repeat ICAL and reanalyze all 
samples analyzed since last 
successful CCV. 

Laboratory 
Manager/ 
Analyst 

BU-TM-
1107-v06 
PCDD/F  
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Instrument Calibration 
Procedure 

Frequency 
of 

Calibration 
Acceptance Criteria Corrective Action (CA) 

Person 
Responsible for 

CA 

SOP 
Reference 

GC/MS 
(VOCs TO-
15) 

BFB Tuning 
Verification 

Once every 
24-hours or 
analytical 
batch 

Ion abundance criteria as described in Table 3 of 
Method TO-15 

1) Repeat BFB analysis  
 
2) Retune instrument 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC MS 
(VOCs TO-
15) 

ICAL – 
minimum of  
five levels 

Initially or if 
continuing 
calibration no 
longer meets 
criteria 

1) <30% RSD with 2 exceptions up to 40%  
 
2) Area response at each calibration level within 
40% of ISTD mean area response over the ICAL 
range 
 
3) Retention time for each ISTD within 20 
seconds of the mean retention time over the ICAL 
range 

1) May repeat 1 point (if 5 levels) 
or 2 points (if 6 levels) 
 
2) Inspect the system for 
problems and perform required 
maintenance 
 
3) Repeat initial calibration 
 
Problem must be corrected. 
Samples may not be analyzed 
until there is a valid ICAL. 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

ICV Following 
every ICAL 

Percent difference of +/-30% Correct problem and verify 
second source standard. Rerun 
second source verification. If that 
fails, correct problem and repeat 
initial calibration.  
 
Problem must be corrected. 
Samples may not be analyzed 
until there is a valid ICV. 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 



Final Phase 1A RI SAP Section E: Quality Assurance 
Worksheet #24 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 212 of 336 

Instrument Calibration 
Procedure 

Frequency 
of 

Calibration 
Acceptance Criteria Corrective Action (CA) 

Person 
Responsible for 

CA 

SOP 
Reference 

GC/MS 
(VOCs TO-
15) 

CCV Once every 
24 hours, if 
an ICAL has 
not been 
performed 
(within the 
last 24 
hours). 

Percent difference of +/-30%  
 
Note: If CCV is biased high and analyte is not 
detected (ND), results are acceptable. It will be 
noted in case narrative 

1) Reanalyze CCV  
 
2) Identify and correct problem; 
reanalyze or if necessary, qualify 
the data. 
 
3) Repeat initial calibration if 
CCV corrective action is 
unsuccessful. 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

ISTDs All samples, 
duplicates, 
blanks and 
standards 

1) RT must be <20 seconds from most recent valid 
calibration (ICAL midpoint or CCV) 
 
2) Area response +/-40% of IS area response of 
most recent valid calibration (ICAL midpoint or 
CCV) 

1) Identify and correct the 
problem 
 
2) Reanalyze the sample unless 
obvious matrix interference 
exists. 
 
3) If problem persists, qualify 
data. 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

Surrogate 
Standards 

All samples, 
duplicates, 
blanks and 
standards 

70-130% recovery  1) Identify and correct the 
problem 
 
2) Reanalyze the sample unless 
obvious matrix interference exists 
 
3) If problem persists, qualify 
data 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

Laboratory 
Method 
Blank (MB) 

Once every 
analytical 
batch of 20 
or fewer 
samples 

No analyte detected equal to or above the LOQ 1) Reanalyze blank 
 
2) Identify and correct problem 
 
3) Reanalyze blank and affected 
samples 
 
4) Qualify data 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 
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Instrument Calibration 
Procedure 

Frequency 
of 

Calibration 
Acceptance Criteria Corrective Action (CA) 

Person 
Responsible for 

CA 

SOP 
Reference 

GC/MS 
(VOCs TO-
15) 

Laboratory 
Control 
Sample 
(LCS) 

Once every 
analytical 
batch of 20 
or fewer 
samples 

Percent recovery (%R) within laboratory 
generated limits  

1) Reanalyze  
 
2) Identify and correct the 
problem 
 
3) Qualify data. 

Dept. Supervisor, 
however other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

Laboratory 
Duplicate 
(LD) 

Once every 
analytical 
batch of 20 
or fewer 
samples 

RPD within +/-25% for positive hits 1) Analyze third aliquot 
 
2) Flag data if third aliquot 
unacceptable 

Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

Holding 
Time (HT) 

NA SUMMA Canisters - 30 days 
 
Tedlar Bags - 72 hours  

Contact client and qualify data Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

LOQ NA At or above the low standard of the current initial 
calibration 

N/A Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

Detection 
Limit (DL) 
with LOD 
Verification 

Initially and 
once per 12 
month period 

LOD Verification - Response with a minimum 
signal to noise ratio of 3:1 

N/A Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 

GC/MS 
(VOCs TO-
15) 

Report 
results 
between DL 
and LOQ 

NA Upon request  
 

Qualify results as estimated Dept. Supervisor; 
however, other 
trained analysts in 
the team may be 
responsible 

VOA-TO15 
_Rev.19 
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25.0 ANALYTICAL INSTRUMENT AND EQUIPMENT MAINTENANCE, TESTING, AND INSPECTION (SAP WORKSHEET #25) 

The following tables summarize analytical instrument equipment maintenance, testing, and inspection requirements. 

Table 25-1: Analytical Instrument and Equipment Maintenance, Testing, and Inspection for Solid and Aqueous Media 
Instrument/ 
Equipment 

Analytical 
Group 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

Autotitrator Alkalinities 

Inspect and 
clean electrode, 
clean probe, 
prime buret, 
and check rinse 
water reservoir. 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily or as 
needed 

CCV pass 
criteria  Recalibrate TestAmerica 

Chemist 

WS-WC-
00028 
WS-WC-
0044  

Balance Inorganics 
TDS 

Clean pan and 
weighing 
compartment. 

Accuracy 
Check 

Instrument 
performance 

Daily or as 
needed 

Balance 
meets 
criteria 

Recalibrate TestAmerica 
Chemist 

WS-WC-
0002 

Carbonaceous 
Analyzer TOC 

Replace 
indicating 
drying tube 

Sensitivity 
check. 

Verify color 
of indicating 
desiccant 

Daily or as 
needed 

CCV pass 
criteria  Recalibrate TestAmerica 

Chemist 

WS-WC-
0016 
WS-WC-
0017 

Carbonaceous 
Analyzer TOC 

Check 
nondispersive 
infrared (NDIR) 
baseline 
adjustment, 
tubing in pump 
housing, inspect 
digestion vessel 
and 
condensation 
chamber; clean 
or replace 
permeation 
tube. 

Sensitivity 
check. 

Instrument 
performance 
and 
sensitivity 

Every 3 
months 
(NDIR), 6 
months for 
other items. 

CCV pass 
criteria  Recalibrate TestAmerica 

Chemist 

WS-WC-
0016 
WS-WC-
0017 
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Instrument/ 
Equipment 

Analytical 
Group 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

CVAA Mercury 
Replace 
disposables, 
flush lines 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily or as 
needed 

CCV pass 
criteria Recalibrate TestAmerica 

Chemist 
WS-MT-0005 
WS-MT-0007 

GC Haloacetic 
Acids 

Change sleeve; 
cut guard 
column; replace 
sleeve; replace 
splitless disc; 
replace or clean 
syringe; replace 
column 

CCV, LPC, 
ICAL 

Instrument 
performance 
and 
sensitivity 

As needed 
ICAL, LPC, 
CCV pass 
criteria 

Recalibrate 
instrument 

TestAmerica 
Chemist SA-SG-062 

HRGC/HRMS 
Dioxins, 
HRGC/HRMS 
PCBs  

Parameter 
Setup 

Physical 
check 

Physical 
check 

Initially; 
prior to 
DCC 

Correct 
Parameters 

Reset if 
incorrect 

TestAmerica 
Chemist 

WS-ID-0005 
WS-ID-0013 

HRGC/HRMS 
Dioxins, 
HRGC/HRMS 
PCBs  

Tune Check Instrument 
Performance 

Conformance 
to instrument 
tuning. 

Initially; 
prior to 
DCC 

Compliance 
to ion 
abundance 
criteria 

Correct the 
problem 
and repeat 
tune check 

TestAmerica 
Chemist 

WS-ID-0005 
WS-ID-0013 

GC/MS 
Semivolatiles, 
Volatiles, 
PAHs 

Clean sources, 
maintain 
vacuum pumps 

Tuning 

Instrument 
performance 
and 
sensitivity 

Service 
vacuum 
pumps twice 
per year, 
other 
maintenance 
as needed 

Tune and 
CCV pass 
criteria  

Recalibrate 
instrument 

TestAmerica 
Chemist 

WS-MS-0005 
WS-MS-0007 
WS-MS-0008 

GC/MS 
Semivolatiles, 
Volatiles, 
PAHs 

Change septum, 
clean injection 
port, change or 
clip column, 
install new 
liner, change 
trap 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily or as 
needed 

Tune and 
CCV pass 
criteria  

Reinspect 
injector 
port, cut 
additional 
column, 
reanalyze 
CCV,  
recalibrate 
instrument 

TestAmerica 
Chemist 

WS-MS-0005 
WS-MS-0007 
WS-MS-0008 
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Instrument/ 
Equipment 

Analytical 
Group 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

ICP ICP Metals 

Replace 
disposables, 
flush lines, 
clean injector 
and torch 

Intensity of 
1 ppm 
manganese 
standard 
(STD) 
within 
criteria 

Check 
connections 

Daily or as 
needed 

Intensity of 
1 ppm 
manganese 
STD within 
criteria 

Replace, 
investigate 
injector, 
reanalyze 

TestAmerica 
Chemist WS-MT-0003 

ICP ICP Metals Replace pump 
windings 

Monitor 
ISTD counts 
for variation 

Instrument 
performance 
and 
sensitivity 

As needed 
Monitor 
ISTD counts 
for variation 

Replace 
windings, 
recalibrate 
and 
reanalyze 

TestAmerica 
Chemist WS-MT-0003 

ICP MS ICP MS 
Metals 

Clean sample 
and skimmer 
cones 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily or as 
needed 

Intensity of 
Daily 
performance 
check for Rh 
at least 
200000 
counts 

Check 
pump 
tubing, 
clean 
lenses as 
needed. 

TestAmerica 
Chemist WS-MT-0001 

ICP MS ICP MS 
Metals 

Replace pump 
windings 

Monitor 
ISTD counts 
for variation 

Instrument 
performance 
and 
sensitivity 

As needed 
Monitor 
ISTD counts 
for variation 

Replace 
windings, 
recalibrate 
and 
reanalyze 

TestAmerica 
Chemist WS-MT-0001 

Ion 
Chromatograph Anions by IC 

Check 
plumbing / 
leaks, eluent, 
gases, pump 
pressure & 
conductivity 
meter. 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily CCV pass 
criteria  Recalibrate TestAmerica 

Chemist 
WS-WC-
0009 

Ion 
Chromatograph Anions by IC 

Clean 
micromembrane 
suppressor, 
change column 
or degas pump 
head. 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

As needed CCV pass 
criteria  Recalibrate TestAmerica 

Chemist 
WS-WC-
0009 
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Instrument/ 
Equipment 

Analytical 
Group 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

IC-ICP-MS Hexavalent 
Chromium 

Clean sample 
and skimmer 
cones 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily or as 
needed 

Intensity of 
Daily 
performance 
check for Rh 
at least 
200000 
counts 

Check 
pump 
tubing, 
clean 
lenses as 
needed. 

Applied 
Speciation 
Chemist 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Replace pump 
windings 

Monitor 
ISTD counts 
for variation 

Instrument 
performance 
and 
sensitivity 

As needed 
Monitor 
ISTD counts 
for variation 

Replace 
windings, 
recalibrate 
and 
reanalyze 

Applied 
Speciation 
Chemist 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Check 
plumbing/leaks, 
eluent, gases, 
pump pressure 
& conductivity 
meter. 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily CCV pass 
criteria  Recalibrate 

Applied 
Speciation 
Chemist 

ASC-083.1 

IC-ICP-MS Hexavalent 
Chromium 

Change column, 
clean column, 
or degas pump 
head. 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

As needed CCV pass 
criteria  Recalibrate 

Applied 
Speciation 
Chemist 

ASC-083.1 

Ion 
Chromatograph Perchlorate 

Check 
plumbing/leaks, 
eluent, gases, 
pump pressure 
& conductivity 
meter. 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily CCV pass 
criteria  Recalibrate TestAmerica 

Chemist 
WS-WC-
0010r5 

Ion 
Chromatograph Perchlorate 

Clean 
micromembrane 
suppressor, 
change column 
or degas pump 
head. 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

As needed CCV pass 
criteria  Recalibrate TestAmerica 

Chemist 
WS-WC-
0010r5 
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Instrument/ 
Equipment 

Analytical 
Group 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

LC/ MS / MS Perchlorate 

Replace 
columns as 
needed, check 
eluent 
reservoirs 

Sensitivity 
check 

Instrument 
performance 
and 
sensitivity 

Daily or as 
needed 

CCV pass 
criteria  Recalibrate TestAmerica 

Chemist WS-LC-0012 

Lachat 
Autoanalyzer Cyanide 

Inspect flow 
cell, pump 
tubes, pump oil, 
and tubing 

Detector 
signals 

Instrument 
performance 
and 
sensitivity 

Daily CCV passes 
criteria 

Re-perform 
as needed; 
reanalyze 
CCV; 
recalibrate 
instrument 

Analyst SA-GE-040 
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Table 25-2: Analytical Instrument and Equipment Maintenance, Testing, and Inspection for Air 
Instrument/  
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria Corrective Action Responsible 
Person SOP Reference 

GC/MS 
HRGC/ 
HRMS 
(Dioxins/ 
Furans/PCBs) 

Pumps NA 

Check pump 
pressure, 
check for 
leaks. 

Weekly Calibration check 
standards pass 

Refer to 
instrument 
maintenance 
manual 

Analyst/ 
Supervisor 

BU-TM-1107-
v06 
 
BU-TM-1105-
v07 
 

Check pressure 
and gas supply NA NA Daily 

Pressure ≥ 50 
pounds per square 
inch (psi) 

Replace gas tank 

Change Septum NA NA Daily NA NA 

Change injection 
port liner NA 

Review 
Column 
Performance 
check for 
acceptance 

Daily 

Valley for TCDD ≤ 
25% for PCB-34 & 
-23/ PCB-187 & -
182, ≤ 40% 

Change the port 
liner and rerun the 
column 
performance 

Clip Analytical 
Colum NA Daily 

Valley for TCDD ≤ 
25% for PCB-34 & 
-23/ PCB-187 & -
182, ≤ 40% 
CCV acceptable 

Clip the first foot 
of the capillary 
column 

Replace Guard 
Column NA Daily 

Valley for TCDD ≤ 
25% for PCB-34 & 
-23/ PCB-187 & -
182, ≤ 40% 
CCV acceptable 

Replace guard 
column and rerun 
the column 
performance or 
CCV 

Replace Analytical 
Column NA Daily 

Valley for TCDD ≤ 
25% for PCB-34 & 
-23/ PCB-187 & -
182, ≤ 40% 
CCV acceptable 

Replace analytical 
column and 
demonstrate 
acceptable system 
performance 

Clean MS Source NA Daily 

Valley for TCDD ≤ 
25% for PCB-34 & 
-23/ PCB-187 & -
182, ≤ 40% 
CCV acceptable 

Clean the MS 
Source 
demonstrate 
acceptable system 
performance 

Replace pump oil NA NA Annually NA NA Analyst/ 
Supervisor  
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Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 

Action 
Responsible 

Person SOP Reference 

GC/MS 
(VOCs TO15 
& TO17) 

Concentrating Trap: 
Routine maintenance 
includes periodic 
solvent cleaning 

NA NA As needed NA Clean with 
solvent 

Analyst/ 
Supervisor 

VOA-TO15 Rev.19 
 
VOA-TO17 Rev.6 

Column performance NA 

Monitored by 
observing both 
peak shapes 
and column 
bleed. 

Daily NA 

Replace 
analytical 
column and 
demonstrate 
acceptable 
system 
performance 

Vacuum System: 
Change the pump oil 
and check the 
molecular sieve in 
the backstreaming 
trap 

NA NA Every 6 
months  NA 

Change pump 
oil, check 
molecular sieve 
in trap. 
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Instrument/ 
Equipment Maintenance Activity Testing 

Activity Inspection Activity Frequency Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

Thermal 
desorber 
(VOCs TO17) 

Column: Replace  NA 
Observe peak 
shapes and column 
bleed 

Dependent upon 
sample matrices 
analyzed 

NA NA Analyst 

VOA-TO17  
Rev.6 

Vacuum System: Change 
the pump oil  
 
Check the molecular sieve 
in the backstreaming trap 

NA NA Every 6 months NA NA Analyst 

Mass Selective Detector: 
Clean with solvent NA Observe tuning and 

ISTD stability As needed NA NA Analyst 

O-rings: Replace  NA Tube leak-check 
procedure As needed NA NA Analyst 

Polytetrafluoroethylene 
(PTFE)-fiber filters: 
Replace  

NA 
Inspect blanks or 
system carryover 
for contamination 

Whenever O-
rings and/or the 
cold trap are 
replaced and as 
needed. 

NA NA Analyst 

Refocusing Trap with 
Multi-sorbent packing: 
Replace/repack, then bake 
out until carbon dioxide 
(CO2) peak is minimized 
in system blanks and all 
contamination peaks are 
gone 

NA NA Prior to first use 
and as needed.  NA NA Analyst 

PTFE ferrules: 
Retighten/replace  NA NA 

Whenever 
desorber is turned 
off and heaters 
are allowed to 
cool 

NA NA Analyst 
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Instrument/  
Equipment Maintenance Activity Testing 

Activity 
Inspection 

Activity Frequency Acceptance 
Criteria Corrective Action Responsible 

Person 
SOP 

Reference 

GC/MS 
(SVOCs) 

Replace septum  

NA NA As Needed Acceptable 
CCV 

Recalibrate and/or 
perform necessary 
equipment 
maintenance. Check 
calibration standards. 
Reanalyze affected 
data. 

Analyst/ 
Supervisor 

SVO-13A, 
Rev.14 

 
Replace injection port 
liner 
 
Detector maintenance: 
Cleaning and/or replacing 
jets and collectors; 
replacing O-rings, etc.  

 
Instrument/  
Equipment Maintenance Activity Testing 

Activity 
Inspection 

Activity Frequency Acceptance 
Criteria Corrective Action Responsible 

Person 
SOP 

Reference 

ICP/MS 

Check pumps and tubing 
Calibration 
check 
standards 
pass 

 NA 
Daily, as 
needed, or 
when used  

Calibration 
check 
standards 
pass 

Refer to maintenance 
manual 

Laboratory 
Analyst  

BU-TM-
1002-v12 
Metals by 
ICP/MS 

Clean nebulizer 

Clean sample probe 

Check plumbing 

 
Instrument/  
Equipment Maintenance Activity Testing 

Activity 
Inspection 

Activity Frequency Acceptance 
Criteria Corrective Action Responsible 

Person 
SOP 

Reference 

CVAA Change reagent tubing 

Calibration 
check 
standards 
pass 

N/A As needed 

Calibration 
check 
standards 
pass 

Clean or replace 
tubing 

Laboratory 
Analyst  

BU-TM-
1001-v05 
Mercury 
Prep & 
Analysis via 
CVAA 

 



Final Phase 1A RI SAP Section E: Quality Assurance 
Worksheet #26 Revision: 0 
US Magnesium NPL Site September 2013 
  

Page 223 of 336 

26.0 SAMPLE HANDLING SYSTEM (SAP WORKSHEET #26) 

Tables 26-1 and 26-2 describe the sample handling system requirements for solid and aqueous media and air, respectively. Table 3-1 contains full 
contact information for personnel listed in Table 26-1 and Attachment 17A contains site-specific SOPs, specifically USM-04, Sample Management. 

Table 26-1: Sample Handling System for Solid and Aqueous Samples  

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization): Field Crew Leader/ERM, Salt Lake City, UT (see Table 3-1 for media-specific field team leaders) 

Sample Packaging (Personnel/Organization): Field Crew Leader/ERM, Salt Lake City, UT (see Table 3-1 for media-specific field team leaders) 

Coordination of Shipment (Personnel/Organization): Field Crew Leader/ERM, Salt Lake City, UT (see Table 3-1 for media-specific field team leaders) 

Type of Shipment/Carrier: Courier and overnight shipping   

SAMPLE RECEIPT AND ANALYSIS 
Sample Receipt (Personnel/Organization):  
Jeremy Sadler/TestAmerica, West Sacramento, CA 
Keaton Conner/TestAmerica, Savannah, GA 
Aaron Bindel/TestAmerica, Denver, CO 
Jeremy Maute, Project Coordinator / Applied Speciation, Bothell, WA 
Sample Custody and Storage (Personnel/Organization):  
Jeremy Sadler/TestAmerica, West Sacramento, CA 
Keaton Conner/TestAmerica, Savannah, GA 
 Aaron Bindel/TestAmerica, Denver, CO 
Jeremy Maute, Project Coordinator / Applied Speciation, Bothell, WA 
Sample Preparation (Personnel/Organization):  
Manager of Extractions/TestAmerica, West Sacramento, CA 
Willie Brantley/TestAmerica, Savannah, GA 
 Susan Oster/TestAmerica, Denver, CO 
Jeremy Maute, Project Coordinator / Applied Speciation, Bothell, WA 
Sample Determinative Analysis (Personnel/Organization):  
Robert Hrabak/TestAmerica, West Sacramento, CA 
Carol Webb/TestAmerica, Savannah, GA 
 Karen Kuoppala/TestAmerica, Denver, CO 
Jeremy Maute, Project Coordinator / Applied Speciation, Bothell, WA 
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SAMPLE ARCHIVING 
Field Sample Storage (No. of days from sample collection):  
TestAmerica and Applied Speciation: Field samples are disposed of 30 days past invoice date unless otherwise directed. 
Sample Extract/Digestate Storage (No. of days from extraction/digestion):  
TestAmerica and Applied Speciation: Sample extracts/digestates are kept for 40 days after analysis. 
Biological Sample Storage (No. of days from sample collection): N/A 

SAMPLE DISPOSAL 
Personnel/Organization: 
Jeremy Sadler/TestAmerica, West Sacramento, CA 
Charlton Riegner/TestAmerica, Savannah, GA 
Adam Alban/TestAmerica, Denver, CO  
Jeremy Maute, Project Coordinator / Applied Speciation, Bothell, WA 
Number of Days from Analysis: 
TestAmerica and Applied Speciation: Field samples are disposed of 30 days past invoice date unless otherwise directed. 
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Table 26-2: Sample Handling System for Air Samples 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 
Sample Collection (Personnel/Organization): Field Team Leader – Kevin Lundmark / US Magnesium/ERM, Salt Lake City, UT 
Sample Packaging (Personnel/Organization): Field Team Leader – Kevin Lundmark / US Magnesium/ERM, Salt Lake City, UT 
Coordination of Shipment (Personnel/Organization): Field Team Leader – Kevin Lundmark / US Magnesium/ERM, Salt Lake City, UT 
Type of Shipment/Carrier: Courier and overnight shipping   
SAMPLE RECEIPT AND ANALYSIS 
ALS Project Manager for Phase 1A Air DMA – Samantha Henningsen, ALS Environmental, Simi Valley, CA 
Sample Receipt (Personnel/Organization):  
Simi Valley   Sample Management Office Supervisor – Manny Zamora 
Burlington   Sample Receipt Technician – Alastair Blythe 
Sample Custody and Storage (Personnel/Organization):  
Simi Valley   Sample Management Office Supervisor – Manny Zamora 
Burlington   Sample Control Specialist - Alastair Blythe 
Sample Preparation (Personnel/Organization):  
Simi Valley   Department Supervisors – Wida Ang, Wade Henton, Madeleine Dangazyan 
Burlington   Assistant Project Manager – Katrina Zwambag 
Sample Determinative Analysis (Personnel/Organization):  
Simi Valley   Department Supervisors – Wida Ang, Wade Henton, Madeleine Dangazyan 
Burlington   Assistant Project Manager – Steve Kennedy 
SAMPLE ARCHIVING 
Field Sample / Sample Extract Storage (No. of days from analysis):  
After all analyses have been completed and the certified analytical report (CAR) has been generated and mailed to the client, sample media (filters and digestion 
solutions, PUF extract solvent) are held for up to 30 days for possible reanalysis. Summa Canister samples may be analyzed up to 30 days after sampling, and 
will be held for 7 days after analysis.  
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SAMPLE DISPOSAL 
Personnel/Organization:  
Simi Valley   Sample Management Office Supervisor – Manny Zamora 
Burlington   Sample Control Specialist – Alastair Blythe 
Number of Days from Analysis:  
Upon completion of all analyses, the laboratory samples are retained in accordance with the requirements specified in the method SOPs and the SOP for Waste 
Disposal (DSP-Waste). The samples are disposed of according to approved disposal practices or returned to the client (if applicable). All samples are 
characterized according to hazardous/non-hazardous waste criteria and are segregated accordingly. This evaluation is generally based on results from analyses 
performed on the sample by ALS. It should be noted that all wastes produced at the laboratory, including the laboratory’s own various hazardous waste streams, 
are treated in accordance with all applicable local, state and federal laws. Complete documentation is maintained for samples from initial receipt through final 
disposal. This ensures an accurate record of the samples from “cradle to grave.” 
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27.0 SAMPLE CUSTODY REQUIREMENTS (SAP WORKSHEET #27) 

27.1 INTRODUCTION 

Detailed field sample management procedures are described in the SOPs. Generally, field sample custody 
procedures include the following: 

• Ensure sample container lids are securely tightened. 
• Attach a completed sample label to each sample container. 
• Wrap glass sample containers in bubble-wrap to protect from breakage. 
• Place samples in a waterproof cooler with inert cushioning material lining the cooler bottom.  
• Place wet ice in double Ziploc™ bags around, among, and on top of the sample bottles.  
• Fill remaining space in cooler with inert cushioning material. 
• Tape the original copy of the completed chain-of-custody record to the cooler lid in a waterproof 

plastic bag.  
• Wrap strapping tape completely around the cooler in two locations. 
• Place custody seals across the cooler closure in two locations. 
• Label the cooler with the shipping address, return address, “Fragile” labels, and arrows indicating 

“this side up.” 
• Document sample identification numbers and sample location numbers in the field logbook (EPA 

2011). 
 
Coolers will be delivered to the FedEx shipping center at the Salt Lake City International Airport on a 
daily basis. 

27.2 SAMPLE IDENTIFICATION PROCEDURES 

Each sample collected will have a unique sample identification (ID) number. A sample label will be 
affixed to each sample container. The sample label, at a minimum, will be completed with the following 
information: 

• Client name (ERM) and ERM project number 
• Sample ID number 
• Date and time of sample collection 
• Type of sample (grab or composite), if applicable 
• Sample depth or depth interval, if applicable 
• Initials of sampler 
• Preservative used 
• Analyses to be performed 
• Bottle or jar number, if multiple containers are collected. 

 
Sample IDs should include the following formats: 

• Surface solids (to include soil, sediment, waste):  
PRI##-xx-SSyy-MMDDYY 

PRI##-xx is the location ID. These are identified in the WS#14 Figures and Tables 14-1 and 
1402. 
yy is a sequential number for the sample 

Primary samples – 01, 02, 03 
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Duplicates – 11, 12, 13 
QC Samples – 21, 22, 23 

 
• Soil borings:  

PRI##-xx-SByy-Beginning Depth (ft)-MMDDYY 
PRI##-xx is the location ID. These are identified in the WS#14 Figures and Tables 14-1 and 
14-2. 
yy is a sequential number for the sample collected from the boring 

Primary samples – 01, 02, 03, etc. 
Duplicates – 11, 12, 13, etc. 
QC Samples – 21, 22, 23, etc. 

 
• Surface Water:  

PRI##-xx-SWyy-MMDDYY 
PRI##-xx is the location ID. These are identified in the WS#14 Figures and Tables 14-1 and 
14-2. For surface water samples, “PRI##-xx” will be the location identification number for 
the collocated sediment sample. 
yy is a sequential number for the surface water sample 

Primary samples – 01, 02, 03, etc. 
Duplicates – 11, 12, 13, etc. 
QC Samples – 21, 22, 23, etc. 

 
• Groundwater :  

Well ID-yy-MMDDYY 
Yy is a sequential number for the groundwater sample 

Primary samples – 01, 02, 03, etc. 
Duplicates – 11, 12, 13, etc. 
QC Samples – 21, 22, 23, etc. 

 
• Ambient Air: Ambient Air:  

Air##-Method-MMDDYY or other proposed naming convention based on lessons learned from 
the air DMA 
 

• Duplicates and other QC samples should have a sequential number so they are blind to the lab, 
rather than appending with a “D” or an “EB.” Field QC samples are identified in WS#20 and 
include field duplicates, equipment blanks, and trip blanks.  

 
27.3 CHAIN-OF-CUSTODY PROCEDURES 

Chain-of-custody procedures require a written record of the possession of individual samples from the 
time of collection through laboratory analyses. A sample is considered in custody under any one of the 
following circumstances: 

• In a person’s possession 
• In view after being in physical possession 
• In a secured condition after having been in physical custody 
• In a designated secure area, restricted to authorized personnel. 
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A chain-of-custody record will be used to document the samples collected, sample custody, and the 
required analyses. Information recorded by field personnel on the chain-of-custody record will include the 
following: 

• Client name (ERM) and ERM project number (1032320)  
• Signature of sampler(s)  
• Sample identification numbers  
• Date and time of sample collection  
• Sample matrix  
• Sample depth or depth interval (if applicable)  
• Field filtration of aqueous samples (if applicable)  
• Signature of individuals involved in custody transfer (including date and time of transfer)  
• Airbill number (if appropriate)  
• Number and type of bottles collected for each analysis and preservation  
• Type of analysis and laboratory method number   
• Any comments regarding individual samples (e.g., potential off-gassing, acidic, organic 

vapor meter readings, high salt content/TDS, special instructions). 
 
All chain-of-custody entries will be made using waterproof, indelible black ink and will be legible. Any 
errors will be corrected by drawing a single line through the incorrect entry, entering the correct 
information, and then initialing and dating the change. If multiple coolers are sent in one shipment to the 
laboratory, one cooler will have the original chain-of-custody record and the other coolers will have 
copies. The plastic bag in which the chain-of-custody records are placed will be marked “ORIGINAL” or 
“COPY,” as appropriate. In addition, the outside of the coolers will be marked to indicate how many 
coolers are in the shipment. The chain of custody will also indicate the number of coolers and/or the 
specific cooler identification number covered under the chain of custody. 

If the samples are transferred directly from the field sampler to the laboratory, both the receiving and 
relinquishing individuals will sign the chain of custody. If samples are transported to the laboratory by a 
commercial carrier, signed airbills or other applicable bills of lading will serve as evidence of custody 
transfer between the field sampler and carrier, as well as carrier and laboratory. Custody seals will be 
used on each shipping container to ensure custody, and will consist of security tape with the date and 
initials of the sampler. At a minimum, custody seals will be placed in two locations across the cooler 
closure to ensure that any tampering is detected. 

The sampler will retain copies of the chain-of-custody record and airbills, or bills of lading. If the chain-
of-custody records are sequentially numbered, the record number and airbill number will be cross-
referenced in the field logbook or appropriate field form. Hard copies of chain-of-custody records and 
airbills/bills of lading will be provided to the Field Team Leader and will be managed in accordance with 
the Data Management Plan. 

27.4 LABORATORY SAMPLE CUSTODY PROCEDURES 

Each analytical laboratory has internal SOPs describing custody procedures. For example, TestAmerica 
SOP WS-QA-0003 describes the procedures for laboratory chain of custody, including receipt and 
acceptance of sample shipments, storage requirements, generation of computer records, and corrective 
actions for sample receipt anomalies. Laboratory sample custody procedures will follow the laboratories’ 
internal SOPs. Sample handling procedures, including receipt, archival, and disposal of samples, are 
described in WS#26. 
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28.0 LABORATORY QC SAMPLES (SAP WORKSHEET #28) 

The following table presents laboratory QC requirements for each analytical method. 

Table 28-1: Laboratory QC Samples for Solid, Aqueous and Air Media  

Matrix Solid and Aqueous      
Analytical 

Group PCBs 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 1668A 
WS-ID-0013 

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
Data Quality Indicator (DQI) Measurement 

Performance Criteria 

Method Blank 
(MB) 

One per preparation 
batch 

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Verify instrument clean (evaluate calibration blank & samples prior to MB); then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank 
in accordance with Quality Systems Management requirements. “Totals” are not 
considered “target analytes” – no corrective action or flagging is necessary for 
"totals". 

Chemist Accuracy/Bias Contamination Same as Method / SOP QC 
Acceptance Limits 

ISTD Spike 
Every field sample, 
standard and QC 
sample 

Every field sample, standard and 
QC sample 

% recovery for each ISTD in the original sample (prior to dilutions) must be limits in 
Table VIII of SOP. 

Correct problem, then 
reprep and reanalyze 
the samples with 
failed ISTD. 

Lab Manager / Analyst Precisions and 
Accuracy/Bias 

LCS One per sample 
preparation batch One per sample preparation batch  Recovery 50-150%  

Reanalyze LCS once. 
If acceptable, report. 
Otherwise, evaluate 
and reprep and 
reanalyze the LCS 
and all samples in the 
associated prep batch 
for failed analytes, if 
sufficient sample 
material is available. 

Lab Manager / Analyst Accuracy/Bias 
Contamination 

MXS/MSD 
One MXS/MSD per 
analytical/preparation 
batch 

MS/MSD at a minimum frequency 
of one per 20 field samples. 

Recovery 50-150%   
RPD ≤ 50  

Identify problem; if 
not related to matrix 
interference, re-
extract and reanalyze 
MXS/MSD and all 
associated batch 
samples..  

Lab Manager / Analyst Precision and 
Accuracy/Bias 
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Matrix Solid and Aqueous      
Analytical 

Group Volatiles 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 8260B 
WS-MS-0007 

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Check of mass 
spectral ion 
intensities (tuning 
procedure) using 
BFB (8260B) 

Prior to initial 
calibration and 
calibration verification 

Must meet the method 
requirements before samples are 
analyzed  

Retune instrument and verify the tune acceptability. Lab Manager / 
Analyst Sensitivity Meets all EPA Method 

requirements 

ISTDs 

During acquisition of 
calibration standard, 
samples, and QC check 
samples 

Areas within -50% to +100% of 
midpoint of the last ICAL for  each 
sample and QC 

Inspect mass spec and GC for malfunctions; mandatory reanalysis of samples 
analyzed while system was malfunctioning . 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Meets all EPA Method 

requirements 

MB One per analytical 
batch (8260B) 

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Verify instrument clean (evaluate calibration blank & samples prior to MB), then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination 

Same as Method / SOP QC 
Acceptance Limits 
 

MXS/MSD 

MS/MSD at a 
minimum frequency of 
one per 20 field 
samples 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1 

Identify problem; if not related to matrix interference, re-extract and reanalyze 
MXS/MSD.  

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

LCS  
One LCS per 
analytical/preparation 
batch 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1  

Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Surrogate 
standards 

All field and QC 
samples 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1  

Evaluate matrix, then analytical data, then re-extract and reanalyze all affected 
samples as appropriate. Qualify outliers. 

Lab Manager / 
Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid and Aqueous      
Analytical 

Group Semivolatiles 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 8270C 
WS-MS-0005 

          

QC Sample Frequency / Number Method / SOP    
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

ISTDs 

During acquisition of 
calibration standard, 
samples, and QC check 
samples 

Areas within -50% to +100% of 
midpoint of the last ICAL for  each 
sample and QC  

Inspect mass spec and GC for malfunctions; mandatory reanalysis of samples 
analyzed while system was malfunctioning  

Lab Manager / 
Analyst Precisions and Accuracy/Bias Meets all EPA Method 

requirements 

MB One per batch  
No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Verify instrument clean (evaluate calibration blank & samples prior to MB), then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD One MXS/MSD per 
batch 

Recovery 50 -150% for HCB. For 
other constituents, laboratory 
control limits are statistically-
derived for each analyte and 
subject to periodic updates1  
RPD ≤ 30  

Identify problem; if not related to matrix interference, re-extract and reanalyze 
MXS/MSD 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

LCS  One LCS per batch 

Recovery 50 -150% for HCB. For 
other constituents, laboratory 
control limits are statistically-
derived for each analyte and 
subject to periodic updates1 

Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Surrogate 
standards 

All field and QC 
samples. 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1 

Evaluate data; if preparation problem noted, reextract and reanalyze. Otherwise, 
qualify data in accordance with method requirements. 

Lab Manager / 
Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid and Aqueous      
Analytical 

Group PAHs 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 8270C 
WS-MS-0008 

          

QC Sample Frequency / Number Method / SOP    
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

ISTDs 

During acquisition of 
calibration standard, 
samples, and QC check 
samples 

Areas within -50% to +100% of 
midpoint of the last ICAL for  each 
sample and QC 

Inspect mass spec and GC for malfunctions; mandatory reanalysis of samples 
analyzed while system was malfunctioning 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Meets all EPA Method 

requirements 

MB One per analytical 
batch  

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Verify instrument clean (evaluate calibration blank & samples prior to MB), then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD 
One MXS/MSD per 
analytical/preparation 
batch 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1 
 RPD ≤  30  

Identify problem; if not related to matrix interference, re-extract and reanalyze 
MXS/MSD 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

LCS  
One LCS per 
analytical/preparation 
batch 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1 

Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Surrogate 
standards 

All field and QC 
samples. 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1 

Evaluate data; if preparation problem noted, reextract and reanalyze. Otherwise, 
qualify data in accordance with method requirements. 

Lab Manager / 
Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid and Aqueous      
Analytical 

Group Dioxins 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 8290 
WS-ID-0005 

          

QC Sample Frequency / Number Method / SOP    
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per preparation 
batch 

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater (OCDD is 
considered a common laboratory 
contaminant and treated 
accordingly).  

Verify instrument clean (evaluate calibration blank & samples prior to MB), then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank 
in accordance with method requirements. “Totals” are not considered “target 
analytes” – no corrective action or flagging is necessary for "totals". 

Chemist Accuracy/Bias Contamination Same as Method / SOP QC 
Acceptance Limits 

ISTD Spike 
Every field sample, 
standard and QC 
sample 

% recovery for each ISTD in the 
original sample (prior to dilutions) 
must be limits in Table per method. 

Correct problem, then reprep and reanalyze the samples with failed ISTD. Lab Manager / 
Analyst Precisions and Accuracy/Bias 

Meets all EPA Method 
requirements (40-135% 
Recovery) 

LCS One per sample 
preparation batch  Recovery 50-150% 

Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD 
One MXS/MSD per 
analytical/preparation 
batch 

Recovery 50-150%, RPD ≤ 20 Identify problem; if not related to matrix interference, re-extract and reanalyze 
MXS/MSD and all associated batch samples. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid and Aqueous      
Analytical 

Group Anions by IC 

     
Analytical 

Method / SOP 
Reference 

EPA 300.0       
WS-WC-0009  

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per batch 
No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Correct problem, then reprep and reanalyze the MB and all samples processed with 
the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

LCS  One LCS per 
preparation batch  

Recovery 90-110% for water 
samples; 85-115% for solid 
samples. 

Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD for all 
analytes 

One MXS/MSD pair 
per preparation batch 

Recovery 90-110% for water 
samples; 85-115% for solid 
samples. RPD ≤ 15.  

Examine the project-specific DQO. Evaluate the data, and re-extract and reanalyze 
the native sample and MXS/MSD pair as indicated. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid and Aqueous      

Analytical 
Group ICP Metals 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 6010B            
WS-MT-0003  

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Calibration blank  

After IC, after CCV 
calibration, after every 
10 samples, and at the 
end of the sequence 

No target analytes detected > QL. 
Evaluate blank to determine if instrument or solution caused, then correct. Reprep 
and reanalyze the blank. All samples following the last acceptable calibration blank 
must be reanalyzed. 

Lab Manager / 
Analyst Accuracy No target analytes > QL 

MB One per digestion 
batch 

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Verify instrument clean (evaluate calibration blank & samples prior to MB), then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

LCS  One LCS per each 
preparation batch Recovery 80-120% 

Evaluate LCS data and reanalyze if bias appears instrument related. If bias appears 
preparation related, determine if trend requires correction prior to reprep and 
reanalysis of the LCS and all samples in the associated prep batch for failed analytes, 
if sufficient sample material is available. 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD for all 
analytes 

One MXS/MSD pair 
per preparation batch Recovery 80-120%; RPD ≤ 20 Examine the project specific DQOs. Evaluate the data, and reprep and reanalyze the 

native sample and MXS/MSD pair as indicated. 
Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Dilution test  Each new sample 
matrix 

1:5 dilution must agree within 
±10% of the original determination  Perform post-digestion spike addition in accordance with SOP requirements Lab Manager / 

Analyst Accuracy Same as Method / SOP QC 
Acceptance Limits 

Post-digestion 
spike addition 

When dilution test fails 
or analyte 
concentration in all 
samples < 50 x MDL. 

Recovery within 75-125% of 
expected results  Flag Lab Manager / 

Analyst Accuracy Same as Method / SOP QC 
Acceptance Limits 
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Matrix Solid and Aqueous      
Analytical 

Group ICP MS Metals 

     Analytical 
Method/ SOP 

Reference 

EPA Method 6020               
WS-MT-0001  

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Calibration blank  

After IC, after CCV 
calibration, after every 
10 samples, and at the 
end of the sequence 

No target analytes detected > QL. 
Evaluate blank to determine if instrument or solution caused, then correct. Reprep 
and reanalyze the blank. All samples following the last acceptable calibration blank 
must be reanalyzed. 

Lab Manager / 
Analyst Accuracy No target analytes > QL 

MB One per digestion 
batch 

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Verify instrument clean (evaluate calibration blank & samples prior to MB), then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

ICS 
At the beginning of the 
analytical run and 
every 12 hours. 

ICSA-A: Absolute values of 
concentration for all non-spiked 
analytes < QL (unless they are a 
verified trace impurity from one of 
the spiked analytes); 
ICS-AB: Within ±20% of true 
value 

Terminate analysis, correct problem, then reanalyze ICS and all affected samples Lab Manager / 
Analyst Accuracy Within ±20% of expected 

value  

LCS  One LCS per each 
preparation batch Recovery 80-120% 

Evaluate LCS data and reanalyze if bias appears instrument related. If bias appears 
preparation related, determine if trend requires correction prior to reprep and 
reanalysis of the LCS and all samples in the associated prep batch for failed analytes, 
if sufficient sample material is available. 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD for all 
analytes 

One MXS/MSD pair 
per preparation batch Recovery 80-120%; RPD ≤ 20 Examine the project-specific DQOs. Evaluate the data, and re-extract and reanalyze 

the native sample and MXS/MSD pair as indicated. 
Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Dilution test  Each new sample 
matrix 

1:5 dilution must agree within 
±10% of the original determination  Perform post-digestion spike addition Lab Manager / 

Analyst Accuracy Same as Method / SOP QC 
Acceptance Limits 

Post digestion 
spike addition 

When dilution test fails 
or analyte 
concentration in all 
samples < 50 x LOD. 

Recovery within 75-125% of 
expected results Flag. Lab Manager / 

Analyst Accuracy Same as Method / SOP QC 
Acceptance Limits 

ISTDs Every sample. ISTD intensity within 30-120% of 
the ISTD in the ICAL 

Reanalyze sample at a 5X dilution with the addition of appropriate amounts of 
ISTDs. 

Lab Manager / 
Analyst Accuracy/Bias ISTD outside limits is an 

indicator of matrix effects. 
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Matrix Solid and Aqueous      
Analytical 

Group Mercury 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 
7470A/7471A     
WS-MT-0005 /  
WS-MT-0007           

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Calibration blank  

After IC, after CCV 
calibration, after every 
10 samples, and at the 
end of the sequence 

Measured value within ± QL from 
zero.  

Evaluate blank to determine if instrument or solution caused, then correct. Reprep 
and reanalyze the blank. All samples following the last acceptable calibration blank 
must be reanalyzed. 

Lab Manager / 
Analyst Accuracy Measured value within ± 

QL from zero.  

MB One per digestion 
batch 

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Verify instrument clean (evaluate calibration blank & samples prior to MB), then 
reanalyze. Evaluate to determine if systematic issue within laboratory, correct, then 
reprep and reanalyze the MB and all samples processed with the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD One MXS/MSD pair 
per preparation batch 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1 

Examine the project-specific DQOs. Evaluate the data, and re-extract and reanalyze 
the native sample and MXS/MSD pair as indicated. 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

LCS  One LCS per each 
preparation batch 

Laboratory control limits are 
statistically-derived for each 
analyte and subject to periodic 
updates1 

Terminate analysis, identify and correct the problem, then reprep and reanalyze all 
affected samples and QC checks. 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Aqueous      
Analytical 

Group Alkalinity 

     
Analytical 

Method/ SOP 
Reference 

SM 2320B      
WS-WC-0028  

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per batch 
No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Correct problem; then reprep and reanalyze the MB and all samples processed with 
the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

LCS (evaluated 
only for total 
alkalinity) 

One LCS per 
preparation batch  Recovery 90-110%  

Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Sample Duplicate One duplicate per 
analysis batch RPD ≤ 20 Evaluate instrument and reanalyze once. Narrate if remains out of control. Lab Manager / 

Analyst Precision Same as Method / SOP QC 
Acceptance Limits 
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Matrix Aqueous      
Analytical 

Group Inorganics TDS 

     
Analytical 

Method/ SOP 
Reference 

SM 2540 C      
WS-WC-0002  

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per batch No target analytes ≥  QL  
Evaluate date. If all associated samples > 10 x level in the blank, narrate, and report. 
Otherwise, correct problem, then reprep and reanalyze the MB and all samples less 
than 10 x the level in the blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination No target analytes ≥ QL  

Duplicate One duplicate per 
preparation batch RPD ≤ 20  Examine the project-specific DQOs. Evaluate the data and reprep and reanalyze the 

native sample and duplicate as indicated. 
Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

LCS  One LCS per each 
preparation batch  Recovery 80-120% Terminate analysis, identify and correct the problem, then reprep and reanalyze all 

affected samples and QC checks.  
Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid and Aqueous      
Analytical 

Group Inorganics TOC 

     

Analytical 
Method/ SOP 

Reference 

EPA 9060       
WS-WC-0016 (water) 
WS-WC-0017 (solids) 

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per batch 
No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Correct problem, then repeat blank. Once instrument demonstrated clean, restart 
analysis sequence with MB, and continue analysis.  

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

LCS  One LCS per 
preparation batch  

Recovery 90-110% for water 
samples; based on provider's 
recovery limits for solid samples. 
(Solids are a reference material 
from an outside vendor, due to the 
nature of the analysis) 

Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD for all 
analytes 

One MXS/MSD pair 
per preparation batch 

Recovery 75-125% 
RPD ≤ 25 

Examine the project-specific DQOs. Evaluate the data, and reprep and reanalyze the 
native sample and MXS/MSD pair as indicated. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid      
Analytical 

Group Perchlorate by IC 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 314.0 
WS-WC-0010 

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per batch  
No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater  

Correct problem, then reprep and reanalyze the method blank and all samples 
processed with the contaminated blank. 

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

LCS One LCS per 
preparation batch  

Recovery 75-125% for solid 
samples 

Reanalyze LCS once.  If acceptable, report.  Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Precisions and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD for all 
analytes 

One MXS/MSD pair 
per preparation batch 

Recovery 75-125% for solid 
samples;   
RPD ≤ 20 between MXS and MSD 

Examine the project specific DQOs. Evaluate the data, and reprep and reanalyze the 
native sample and MXS/MSD pair as indicated. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Solid and Aqueous      
Analytical 

Group Perchlorate 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 6850 
WS-LC-0012 

          

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per preparation 
batch  

No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Correct problem, then re-extract and reanalyze MB and all samples processed with 
the contaminated blank.  

Lab Manager / 
Analyst Accuracy/Bias Contamination 

Same as Method / SOP QC 
Acceptance Limits 
 

ICS One per preparation 
batch  70% -130% 

Reanalyze once. If still outside the acceptance limits, evaluate to determine if 
cleanup filters or column degradation are suspect, replace appropriate materials and 
reprep (filters) or reanalyze (column). Repeat the Interference Threshold Study to 
deter. If problem still exists, recalibrate. 

Lab Manager / 
Analyst Accuracy/Bias  70-130% 

ISTD 

During acquisition of 
calibration standard, 
samples, and QC check 
samples 

Areas within -50% to +100% of the 
midpoint of the last ICAL for each 
sample and QC  

Inspect LC mass spec for malfunctions; mandatory reanalysis of samples analyzed 
while system was malfunctioning.  

Lab Manager / 
Analyst Accuracy/Bias  Meets all EPA Method 

requirements 

Isotope Ratio 
35CL/37CL 

Every sample, batch 
QC sample and 
standard 

Monitor for either the parent ion at 
masses 99/101 or the daughter ion 
at masses 83/85 depending on 
which ions are quantified.  

Re-extract, re-clean, and/or reanalyze affected sample(s). If problem persists, 
perform post-spike or dilution as appropriate to confirm presence of perchlorate. 

Lab Manager / 
Analyst Accuracy/Bias 

Theoretical ratio approx. 
3.06 
Must fall within 2.3 to 3.8 

LCS 
One LCS per 
analytical/preparation 
batch, spiked at the QL. 

Recovery 80-120%;RPD ≤ 15 
Reanalyze LCS once. If acceptable, report. Otherwise, evaluate and reprep and 
reanalyze the LCS and all samples in the associated prep batch for failed analytes, if 
sufficient sample material is available. 

Lab Manager / 
Analyst Accuracy/Bias  Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD One MXS/MSD per 
batch, spiked at the QL. Recovery 80-120%;RPD ≤ 15 Identify problem; if not related to matrix interference, re-extract and reanalyze 

MXS/MSD in accordance with QSM requirements. 
Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix Aqueous      
Analytical 

Group Haloacetic Acids 

     
Analytical 

Method/ SOP 
Reference 

EPA Method 552.2 
SA-SG-062 

     

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MB One per preparation 
batch < QL Re-extract batch. Analyst Contamination No target analytes ≥ QL 

Low-Level 
Laboratory 
Control Sample 
(LLCS) 

One per preparation 
batch Recovery 50-150% Qualify data, if acceptable LCS. Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

LCS One per preparation 
batch Recovery 70-130% Re-extract batch. Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Laboratory 
Control Sample 
Duplicate 
(LCSD) 

One per preparation 
batch, if insufficient 
sample for MXS/MSD 

Recovery 70-130% Re-extract batch. Analyst Accuracy/Bias Same as Method / SOP QC 
Acceptance Limits 

MXS 10% of samples 
prepared Recovery 70-130% Qualify data, if acceptable LCS. Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

MSD One per preparation 
batch Recovery 70-130%; RPD ≤ 30 Qualify data, if acceptable LCS. Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Surrogate 
Standard 

All field and QC 
samples Recovery 70-130% Re-extract affected sample if evidence of matrix interference is not present. Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 
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Matrix: Solid and Aqueous 
     Analytical 

Group: Cyanide 

     Analytical 
Method / SOP 
Reference: 

EPA 9012A 
SOP SA-GE-040 

     
QC Sample Frequency / Number Method / SOP  

QC Acceptance Limits Corrective Action 
Person(s) 

Responsible for 
Corrective Action 

DQI Measurement 
Performance Criteria 

MB 1 / prep batch 
No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Reprep batch. Analyst Laboratory Contamination Same as Method / SOP QC 
Acceptance Limits 

LCS  1 / prep batch Water: Recovery 85 - 115% 
Solid: Recovery 75 - 125% Correct problem; then reprep and reanalzye LCS and all affected samples. Analyst Accuracy Same as Method / SOP QC 

Acceptance Limits 

LCSD 

1 / prep batch, if 
insufficient sample 
provided for 
MXS/MSD 

Water: Recovery 85 - 115% 
               RPD ≤  20 
Solid: Recovery 75 - 125% 
               RPD ≤  30 

Correct problem; then reprep and reanalzye LCS and all affected samples. Analyst Accuracy 
Precision 

Same as Method / SOP QC 
Acceptance Limits 

MXS  1 / sample Water: Recovery 85 - 115% 
Solid: Recovery 75 - 125% Evaluate for matrix interferences. Report and qualify, if LCS is acceptable. Analyst Accuracy Same as Method / SOP QC 

Acceptance Limits 

MSD 1 /  sample  

Water: Recovery 85 - 115% 
               RPD ≤  20 
Solid: Recovery 75 - 125% 
               RPD ≤ 30 

Evaluate for matrix interferences. Report and qualify, if LCS is acceptable. Analyst Accuracy 
Precision 

Same as Method / SOP QC 
Acceptance Limits 

Lab Duplicate 1/ sample Water: RPD ≤  20 
Solid: RPD ≤  30 Evaluate for matrix interferences. Report and qualify, if LCS is acceptable. Analyst Precision Same as Method / SOP QC 

Acceptance Limits 

Sample Duplicate 0 
No target analytes ≥ QL or 1/10 the 
concentration in the sample, 
whichever is greater 

Reprep batch Analyst Laboratory Contamination Same as Method / SOP QC 
Acceptance Limits 
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Matrix: Solid 
     Analytical 

Group: pH 

     Analytical 
Method / SOP 
Reference: 

EPA 9045D 
WS-WC-0044 

     
QC Sample Frequency / Number Method / SOP  

QC Acceptance Limits Corrective Action 
Person(s) 

Responsible for 
Corrective Action 

DQI Measurement 
Performance Criteria 

LCS  One LCS per 
preparation batch  Within 0.1 pH unit of true value. Reanalyze LCS once. If acceptable, report. Otherwise, reanalyze the LCS and all 

samples in the associated batch, if sufficient sample material is available. 
Lab Manager / 
Analyst Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Sample Duplicate One duplicate per 
analysis batch Difference  ≤ 0.1 pH units Evaluate instrument stability, then reanalyze once. Narrate if still out of control. Lab Manager / 

Analyst Precision Same as Method / SOP QC 
Acceptance Limits 
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Matrix: Aqueous 
     Analytical 

Group: Hexavalent Chromium 

     Analytical 
Method / SOP 
Reference: 

USEPA Method 7199-
Mod / 

ASC-083.1 
     

QC Sample Frequency / Number Method / SOP  
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Calibration blank  

After IC, after CCV 
calibration, after every 
10 samples, and at the 
end of the sequence 

No detection >0.01 µg/L. If sample 
concentrations are greater than 10x 
the blank value no corrective action 
is necessary. 

Evaluate blank to determine if instrument or solution caused, then correct.  Reprep 
and reanalyze the blank. All samples following the last acceptable calibration blank 
must be reanalyzed. 

Lab Manager / 
Analyst Accuracy Same as Method / SOP QC 

Acceptance Limits 

MB Four per preparation 
batch 

Used for calculating batch MDL.  
Batch MDL must be less than 
project-required reporting limit. 

Verify instrument clean (evaluate calibration blank & samples prior to method 
blank), then reanalyze.   

Lab Manager / 
Analyst Accuracy/Bias Contamination Same as Method / SOP QC 

Acceptance Limits 

MXS/MSD 
One MXS/MSD pair 
per batch of 20 samples 
or less 

Recovery 75 - 125% and  
RPD ≤ 25. 

Evaluate the data, and reprep and reanalyze the native sample and MXS/MSD pair as 
indicated.  If necessary, quantify matrix effects via Matrix Standard Additions. 

Lab Manager / 
Analyst Precision and Accuracy/Bias Same as Method / SOP QC 

Acceptance Limits 

Matrix Duplicate 
One duplicate per 
batch of 20 samples or 
less 

RPD ≤  25 
Examine sample for heterogeneity. Reanalyze for confirmatory purposes if cause of 
variability cannot be ascertained.  If reanalysis does not confirm original results, all 
associated samples must be reanalyzed. 

Lab Manager / 
Analyst Accuracy Same as Method / SOP QC 

Acceptance Limits 
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Matrix Air      
Analytical Group VOCs 

     Analytical 
Method/ SOP 

Reference 

EPA Method TO-15 
VOA-TO15 

     
QC Sample Frequency / Number Method / SOP 

QC Acceptance Limits Corrective Action 
Person(s) 

Responsible for 
Corrective Action 

 DQI Measurement 
Performance Criteria 

MB Once every analytical batch 
of 20 or fewer samples 

TO-15 / VOA-TO15 
No analyte detected equal to or 
above the reporting limit (QL) 

1)  Reanalyze blank 
2)  Identify and correct problem 
3)  Reanalyze blank and affected samples 
4)  Qualify data 

Analyst Bias No analytes detected less 
than half the QL 

LCS Once every analytical batch 
of 20 or fewer samples 

TO-15 / VOA-TO15 
Percent recovery (%R) within 
laboratory-generated limits 

1)  Reanalyze blank 
2)  Identify and correct problem 
3)  Qualify data 

Analyst Accuracy Laboratory statistically 
derived control limits 

ISTDs All field and QC samples. 
Percent recovery within 40% 
(+/-) of CCV or midpoint in the 
ICAL 

Reanalyze samples Analyst Accuracy 60 - 140% 

Surrogate 
Monitoring 
Compounds 

All field and QC samples. Percent recovery within 70%-
130% Reanalyze samples Analyst Accuracy 70 - 130% 
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Matrix Air 
     

Analytical Group VOCs 
     

Analytical 
Method / SOP 
Reference 

TO-17 
VOA-TO17 

     

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

MB Once every analytical batch 
of 20 or fewer samples 

1)  No analyte detected equal to 
or above the method reporting 
limit (MRL)  
2)  Area response +/-40% of 
ISTD area response of most 
recent valid calibration (ICAL 
midpoint or CCV) 

1)  Reanalyze blank 
2)  Identify and correct problem 
3)  Reanalyze blank and affected samples 
4)  Qualify data. 

Analyst Bias No analytes detected less 
than half the RL 

LCS/LCSD Once every analytical batch 
of 20 or fewer samples 

1)  Percent recovery (%R) 70-
130% 
2)  RPD ≤ 25% 

1)  Reanalyze blank 
2)  Identify and correct problem 
3)  Qualify data 

Analyst Accuracy Per EPA TO-17 
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Matrix Air      
Analytical Group PCBs 

     Analytical 
Method/ SOP 

Reference 

EPA 1668C modified 
BU-TM-1105-v05 PCB 

Congeners  
     

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

MB Once every analytical batch 
of 20 or fewer samples 

No target compounds ≥ 
Minimum Level as defined in 
the 1668C Reference Method 

Analyze an instrument blank to demonstrate instrument is free of possible 
contamination. Evaluate whether entire sample batch must be re-extracted. 
If reanalysis cannot be performed, qualify the data and explain in case narrative. 

Analyst Accuracy/Bias Detections < QL 

LCS One per preparatory batch Native PCB congener 
recoveries of 60-135%  

If LCS or LCSD out, evaluate the labeled standard(s) associated with the 
compound(s). If associated labeled standards out, evaluate the associated labeled 
standard(s) in the sample(s). If labeled standard(s) in the sample(s) out, re-extract 
the samples. If labeled standard(s) meet the acceptance criteria, release the test 
results. 

Analyst Accuracy 60-135% 

Surrogate 
Monitoring 
Compounds 

All field and QC samples. 

 
Surrogate recovery: 5-145% for 
C-13 labeled mono- thru tri-: 
10-145% for C-13 labeled tetra- 
thru deca- 

If the surrogate is out, evaluate the sample(s) for matrix interference. Also evaluate 
the surrogate standard for any signs of degradation. Flag the data accordingly. Analyst Accuracy 5-145 and 10-145% 
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Matrix Air      
Analytical Group SVOCs 

     Analytical 
Method/ SOP 

Reference 

TO-13A Modified/ 
SVO-13A 

     
QC Sample Frequency / Number Method / SOP 

QC Acceptance Limits Corrective Action 
Person(s) 

Responsible for 
Corrective Action 

 DQI Measurement 
Performance Criteria 

MB Once every analytical batch 
of 20 or fewer samples 

TO-13 Modified  
No analyte detected equal to or 
above the reporting limit (QL) 

1)  Reanalyze blank 
2)  Identify and correct problem 
3)  Reanalyze blank and affected samples 
4)  Qualify data 

Analyst Bias No analytes detected less 
than half the QL 

LCS/LCSD Once every analytical batch 
of 20 or fewer samples 40-120% Recovery 

1)  Reanalyze LCS and/or LCSD 
2)  Identify and correct problem 
3)  Qualify data 

Analyst Accuracy/Bias 30% RPD 

ISTDs 

All field and QC samples  -50 to +100% of the most 
recent continuing calibration 
analysis 

Evaluate and reanalyze if possible. Determine if matrix interference is the cause. 
Report data with qualifiers 

Analyst  Accuracy -50 to +100% 

Surrogate 
Monitoring 
Compounds 

All field and QC samples. 

40-120% Provisional limits 
until sufficient data points 
available for generation of 
statistical limits 

If the surrogate is out, evaluate the sample(s) for matrix interference. Also evaluate 
the surrogate standard for any signs of degradation. Flag the data accordingly. Analyst Accuracy 40-120% 
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Matrix Air      
Analytical Group Dioxins and Furans 

     Analytical 
Method/ SOP 

Reference 

EPA Method TO9A 
BU-TM-1107-v05 

PCDD/F 
     

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

MB 

Analyze after calibration 
standards and prior to 
sample analysis / One per 
preparatory batch  

No target compounds ≥ QL OR 
> 1/10 amount measured in any 
sample 

Analyze an instrument blank to demonstrate instrument is free of possible 
contamination. Evaluate whether entire sample batch must be re-extracted. 
If reanalysis cannot be performed, qualify the data and explain in case narrative. 

Analyst Accuracy/Bias Detections < QL 

LCS One per preparatory batch 70-130% recovery  

If LCS or LCSD out, evaluate the labeled standard(s) associated with the 
compound(s). If associated labeled standards out, evaluate the associated labeled 
standard(s) in the sample(s). If labeled standard(s) in the sample(s) out, re-extract 
the samples. If labeled standard(s) meet the acceptance criteria, release the test 
results. 

Analyst Accuracy 70-130% 

ISTDs All field and QC samples. 
50-120% recovery for tetra, 
penta, hexa 40-120% for hepta 
and octa 

Evaluate effect on calculation of native compounds. Qualify data in case narrative if 
reanalysis cannot be performed Analyst Accuracy Same as acceptance limits 
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Matrix Air      
Analytical Group Particulate Borne Metals 

     Analytical 
Method/ SOP 

Reference 

EPA IO 3.1/3.5 
BU-TM-1002-v11 ICPMS 

     
QC Sample Frequency / Number Method / SOP 

QC Acceptance Limits Corrective Action 
Person(s) 

Responsible for 
Corrective Action 

 DQI Measurement 
Performance Criteria 

MB Once every analytical batch 
of 20 or fewer samples 

Less than 3x the filter 
background 

1) Reanalyze blank 
2) Identify and correct problem 
3) Reanalyze blank and affected samples 
4) Qualify data 
5) Initiate a Non-Conformance Report 

Analyst Bias/Contamination Same as QC Acceptance 
Limits 

LCS Once every analytical batch 
of 20 or fewer samples 

Percent recovery (%R) within 
laboratory generated limits (+/- 
20%) 

1) Identify and correct problem 
2) Qualify data Analyst Accuracy/Bias Same as QC Acceptance 

Limits 

MXS/MSD 

Once every analytical batch 
of 20 or fewer samples if 
required 

Percent recovery (%R) within 
laboratory generated limits (+/- 
25%) 

1) Identify and correct problem 
2) Qualify data 

Analyst Accuracy/Bias Same as QC Acceptance 
Limits 
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Matrix Air      
Analytical Group Mercury in Air 

     Analytical 
Method/ SOP 

Reference 

EPA IO 3.1/CVAA 
BU-TM-1001-v05 CVAA 

     
QC Sample Frequency / Number Method / SOP 

QC Acceptance Limits Corrective Action 
Person(s) 

Responsible for 
Corrective Action 

 DQI Measurement 
Performance Criteria 

MB Once every analytical batch 
of 20 or fewer samples Less than the Reporting Limit 

1) Reanalyze blank 
2) Identify and correct problem 
3) Reanalyze blank and affected samples 
4) Qualify data 
5) Initiate a Non-Conformance Report 

Analyst Bias/Contamination Same as QC Acceptance 
Limits 

LCS Once every analytical batch 
of 20 or fewer samples 

Percent recovery (%R) within 
laboratory generated limits (+/- 
20%) 

1) Identify and correct problem 
2) Qualify data Analyst Accuracy/Bias Same as QC Acceptance 

Limits 

MXS/MSD 

Once every analytical batch 
of 20 or fewer samples if 
required 

Percent recovery (%R) within 
laboratory generated limits (+/- 
25%) 

1) Identify and correct problem 
2) Qualify data 

Analyst Accuracy/Bias Same as QC Acceptance 
Limits 
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Matrix Air      
Analytical Group TSP/PM10 

     Analytical 
Method/ SOP 

Reference 

EPA IO 2.3 
BU-TP-2002-v05 

Particulates 
     

QC Sample Frequency / Number Method / SOP 
QC Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

MB Once every analytical batch 
of 20 or fewer samples Less than the QL 1) Qualify Data 

2) Initiate a Non-conformance report Analyst Negative bias 
Unspiked media blank is 
analyzed to confirm 
accuracy and precision 

 
1 Unless otherwise noted in table, laboratory control limits for LCS and MXS/MSD QC aliquots are statistically-derived for each analyte and subject to periodic updates in accordance with SOPs that are identified in the analytical procedures in Attachment 19A. Each 
laboratory data report provides the control limits in effect at the time of sample analysis. Current control limits for precision and accuracy of LCS and MXS/MSD aliquots are available upon request. 
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29.0 PROJECT DOCUMENTS AND RECORDS (SAP WORKSHEET #29) 

Table 29-1 indicates where project-related documents will be stored and how they will be filed.  

Table 29-1: Storage of Project-Related Documents  

Document Where Maintained 

SAP, Work Plan, and Health and Safety Plan ERM Scottsdale 

Field records/data 
ERM Salt Lake City. All hard copy forms will also be 
scanned and will be retained in the electronic project file 
located on the Scottsdale server as backup.  

Chain-of-custody records ERM Salt Lake City 
Field forms ERM Salt Lake City 
Laboratory data packages  ERM Scottsdale and EQuIS database 
Audit/assessment checklists/reports ERM Scottsdale 
Corrective action forms/reports ERM Scottsdale 
Laboratory calibration/maintenance logs Included in Laboratory Data Packages 
Sample preparation logs Included in Laboratory Data Packages 
Run logs Included in Laboratory Data Packages 
Sample disposal records Laboratory 
Electronic data deliverables (EDD) ERM Scottsdale 
Validated Scribe database USEPA Region 8 
Data validation and QA reports ERM Scottsdale 
Survey and GIS data EQuIS database 
Correspondence and meeting notes ERM Scottsdale 
Project reports ERM Scottsdale 
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Full (Level IV) data packages, including raw data, will be provided by the laboratories for all analyses 
performed for the Phase 1A RI. Table 29-2 identifies the requirements for laboratory data packages for 
organic and inorganic analyses. Not all items listed in Table 29-2 are applicable for all analytical methods 
to be used for the Phase 1A RI. 

Table 29-2: Requirements for Laboratory Data Packages  

Requirements for 
Data Packages – Organic Analysis 

(as appropriate per method) 

Requirements for 
Data Packages – Inorganic Analysis 

(as appropriate per method) 
1. Case narrative 1. Case narrative 
2. Copies of nonconformance and corrective action 

forms 
2. Copies of nonconformance and corrective action 

forms 
3. Chain-of-custody forms 3. Chain-of-custody forms 
4. Copies of sample receipt notices 4. Copies of sample receipt notices 
5. Internal tracking documents, as applicable 5. Internal tracking documents, as applicable 
6. Sample results for environmental samples, 

including dilutions and reanalysis, reported on a 
dry-weight basis 

6. Sample results for environmental samples, including 
dilutions and reanalysis, reported on a dry-weight 
basis 

7. System monitoring compound and surrogate 
recoveries  

7. Initial and continuing calibration verifications  

8. MXS and MSD recoveries and RPD 8. Method blanks, continuing calibration blanks, and 
preparation blanks  

9. Blank spike or LCS recoveries 9. Inductively coupled plasma (ICP) interference-check 
samples  

10. Method blanks 10. MXS and post-digestion spikes  
11. Performance check 11. Sample duplicates  
12. Initial calibrations with retention time 

information 
12. LCSs 

13. Continuing calibrations with retention time 
information 

13. Method of standard additions  

14. Internal standard areas and retention times  14. ICP serial dilution  
15. Analytical sequence  15. ICP inter-element correction factors  
16. Single component analyte identification  16. ICP linear working range  
17. Multicomponent analyte identification  17. Raw Data for the following, where applicable: 
18. Raw data for the following, where applicable: a. Environmental samples, including dilutions and 

reanalysis 
a. Analytical results, including dilutions and 

reanalysis 
b. Initial calibration 

b. Method blanks c. Initial and continuing calibration verifications 
c. MXS and MSD samples d. Detection limit standards 
d. Blank spikes or LCSs e. Method blanks, continuing calibration blanks, and 

preparation blanks 
e. Performance check f. ICP interference check samples 
f. Initial calibrations, with retention-time 

information 
g. MXS and post-digestion spikes 

g. Continuing calibrations, with retention-time 
information 

h. Sample duplicates 

h. Quantitation-limit standard i. LCSs 
i. Percent moisture for soil  j. Method of standard additions 
j. Sample extraction and cleanup logs k. ICP serial dilution 
k. Instrument analysis log for each instrument 

used 
l. Percent moisture for soil samples 

l. Standard preparation logs, including initial 
and final concentrations for each standard 
used 

m. Sample digestion, distillation, and preparation 
logs, as necessary 
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Requirements for 
Data Packages – Organic Analysis 

(as appropriate per method) 

Requirements for 
Data Packages – Inorganic Analysis 

(as appropriate per method) 
m. Formula and a sample calculation for the 

initial calibration  
n. Instrument analysis logs for each instrument used 

n. Formula and a sample calculation for soil 
sample results 

o. Standard preparation logs, including initial and 
final concentrations for each standard used  

 p. Formula and a sample calculation for the initial 
calibration 

 q. Formula and a sample calculations for soil sample 
results 
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30.0 ANALYTICAL SERVICES (SAP WORKSHEET #30) 

30.1  SELECTION OF ANALYTICAL LABORATORIES  

US Magnesium/ERM will use a well-designed procurement process for identifying and maintaining 
laboratory services. The laboratories contracted to provide analytical services as shown in Table 30-1, 
have the appropriate accreditation or certification (National Environmental Laboratory Accreditation 
Program [NELAP] or State of Utah) for each analytical method and matrix. Some specialized analytical 
methods employed to attain greater sensitivity and/or accuracy for selected analytes are not yet included 
in NELAP or State of Utah accreditation/certification programs. US Magnesium/ERM has requested 
additional information from the laboratories to demonstrate their performance capabilities for these 
methods, including but not limited to SOPs and QA/QC documentation for analyses of similar matrices. 
Laboratory accreditations, where available, are provided in Attachment 19B.  

The selected laboratories are active, commercial laboratories with current demonstration of proficiency in 
the analytical methods identified for analysis of Phase 1A samples, in the appropriate matrix (e.g., 
nonpotable water and soil). Backup laboratories are not available. Only laboratories listed are approved 
for project samples, based in part on DMA studies. 

Table 30-1: Analytical Services 

Matrix Analytical 
Group 

Sample 
Locations/ 

ID 
Number 

Analytical 
Method 

Data 
Package 

Turnaround 
Time 

Laboratory / Organization (name and 
address, contact person and telephone 

number) 

Solid/ 
Water 

Semi-
volatiles 

Refer to 
WS#18 

SW846 8270C  
WS-MS-0005 Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Solid/ 
Water PAHs Refer to 

WS#18 
SW846 8270C 
WS-MS-0008 Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Solid/ 
Water ICP Metals Refer to 

WS#18 

SW846 6010B 
WS-MT-0003 

(solid) 
WS-MT-0003 

(water) 

Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Solid/ 
Water 

ICPMS 
Metals 

Refer to 
WS#18 

SW846 6020 
WS-MT-0001 

(solid) 
WS-MT-0003 

(water) 

Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Solid/ 
Water Mercury Refer to 

WS#18 

SW846 7471A 
WS-MT-0007 

(solid) 
WS-MT-0005 

(water) 

Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 
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Matrix Analytical 
Group 

Sample 
Locations/ 

ID 
Number 

Analytical 
Method 

Data 
Package 

Turnaround 
Time 

Laboratory / Organization (name and 
address, contact person and telephone 

number) 

Solid pH Refer to 
WS#18 

SW846 9045D 
WS-WC-0044 Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Solid/ 
Water TOC Refer to 

WS#18 

SW846 9060 
DV-WC-0048 

(solid) 
DV-WC-0006 

(water) 

Standard 

TestAmerica  
4955 Yarrow Street 
Arvada, CO 80002 

David Alltucker 
(916) 374-4383 

Solid/ 
Water Cyanide Refer to 

WS#18 
SW846 9012A 

SOP SA-GE-040 Standard 

TestAmerica  
5102 LaRoche Avenue 
Savannah, GA 31404 

David Alltucker 
(916) 374-4383 

Solid Perchlorate 
by IC 

Refer to 
WS#18 

EPA Method 314 
WS-WC-0010 Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Solid/ 
Water 

Perchlorate 
by LCMS 

Refer to 
WS#18 

SW846 6850 
WS-LC-0012 Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Water Anions by 
IC 

Refer to 
WS#18 

EPA Method 
300.0 

WS-WC-0009 
Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Water Alkalinities Refer to 
WS#18 

SM 2320B 
WS-WC-0028 Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Water Inorganics 
TDS 

Refer to 
WS#18 

SM 2540 C 
WS-WC-0002 Standard 

TestAmerica  
880 Riverside Parkway  

West Sacramento, CA 95605  
David Alltucker 
(916) 374-4383 

Water Haloacetic 
Acids 

Refer to 
WS#18 

EPA Method 
552.2 

SA-SG-062 
Standard 

TestAmerica  
5102 LaRoche Avenue 
Savannah, GA 31404 

David Alltucker 
(916) 374-4383 

Water 
Chromium 
(VI) by IC-

ICP-MS 

Refer to 
WS#18 

SW846 7199-
Mod 

ASC-083.1 
Standard 

Applied Speciation and Consulting, LLC 
18804 Northcreek Parkway 

Bothell, WA 98011 
Jeremy Maute 

(425) 483-3300 
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30.2  LABORATORY EVALUATION AND PREQUALIFICATION 

Laboratories that support EPA projects must be NELAP-accredited, and will be selected from the list of 
NELAP-accredited laboratories. Laboratories must be evaluated to assure that the laboratories meet the 
technical requirements of the EPA laboratory statement of work (SOW) and produce data of acceptable 
quality. At a minimum, the laboratory evaluation process must include the following elements: 

Certification and approval: Laboratories must be currently certified by the applicable state 
certification/accreditation program for each method and analyte specified. The certifications and 
accreditations must be obtained before the laboratory begins work. 

Performance evaluation samples: Each laboratory must initially and annually demonstrate its ability to 
satisfactorily analyze single-blind performance evaluation samples for all analytical services it will 
provide. In addition, the project team for this investigation may submit one or more double-blind 
performance evaluation samples. When the results for the performance evaluation sample are deficient, 
the laboratory must correct any problems and analyze (at its own cost) a subsequent round of performance 
evaluation samples for the deficient analysis. 

Audits: Laboratories must initially and annually demonstrate their qualifications by submitting to one or 
more audits by US Magnesium/ERM and EPA. The audits may consist of (1) an on-site review of 
laboratory facilities, personnel, documentation, and procedures; or (2) an off-site review of hard-copy and 
EDDs, or magnetic tapes. When deficiencies are identified, the laboratory must correct the problem and 
provide US Magnesium/ERM and EPA with a written summary of the corrective action that was taken. 

Over and above these minimum requirements, selected analytical laboratories that conduct analyses under 
the EPA Contract Laboratory Program (CLP) will be required to comply with all additional performance 
requirements established in the CLP SOW and methods specified in this Final Phase 1A RI SAP. 
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31.0 PLANNED PROJECT ASSESSMENTS (SAP WORKSHEET #31) 

Table 31-1 identifies the roles and responsibilities of those conducting assessments during implementation. 

Table 31-1: Roles and Responsibilities for Project Assessments 

Assessment 
Type Frequency 

Internal 
or 
External 

Organization 
Performing 
Assessment 

Person(s) 
Responsible for 
Performing 
Assessment 

Person(s) 
Responsible 
for Responding 
to Assessment 
Findings 

Person(s) 
Responsible 
for 
Identifying 
and 
Implementing 
Corrective 
Action 

Person(s) 
Responsible for 
Monitoring 
Effectiveness of 
Corrective 
Action 

Field Readiness 
Review 

Before 
mobilization for 
the project and 
before major 

phases of work 
are initiated 

Internal / 
External 

US 
Magnesium/ERM 

/ EPA 

US 
Magnesium/ERM 

QA Manager / EPA 
RPM or QA staff 

US 
Magnesium/ERM 
Field Team Leader 

US 
Magnesium/ERM 

Field Team 
Leader 

US 
Magnesium/ERM 

QA Manager / EPA 
RPM or QC staff 

Field Sampling 
Surveillance 

2X during the 
field sampling Internal US 

Magnesium/ERM 

US 
Magnesium/ERM 
QA Manager or 
representative 

US 
Magnesium/ERM 
Field Team Leader 

US 
Magnesium/ERM 

Field Team 
Leader 

US 
Magnesium/ERM 

QA Manager 

Field Sampling 
Surveillance 

2X during the 
field sampling External EPA EPA RPM or QC 

staff 

US 
Magnesium/ERM 
Field Team Leader 

US 
Magnesium/ERM 

Field Team 
Leader 

EPA RPM or QC 
staff 

Laboratory 
Surveillance 

Once during 
laboratory 
program 

Internal US 
Magnesium/ERM 

US 
Magnesium/ERM 
Project Chemist or 

representative 

Laboratory Project 
Manager 

Laboratory 
Project Manager 

US 
Magnesium/ERM 
Project Chemist, 

US 
Magnesium/ERM 

QA Manager 
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Assessment 
Type Frequency 

Internal 
or 
External 

Organization 
Performing 
Assessment 

Person(s) 
Responsible for 
Performing 
Assessment 

Person(s) 
Responsible 
for Responding 
to Assessment 
Findings 

Person(s) 
Responsible 
for 
Identifying 
and 
Implementing 
Corrective 
Action 

Person(s) 
Responsible for 
Monitoring 
Effectiveness of 
Corrective 
Action 

Laboratory 
Surveillance 

Once during 
laboratory 
program 

External EPA EPA RPM or QC 
staff 

Laboratory Project 
Manager, US 

Magnesium/ERM 
QA Manager 

Laboratory 
Project Manager, 

US 
Magnesium/ERM 

QA Manager 

EPA RPM or QC 
staff 
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32.0 ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES (SAP 
WORKSHEET #32) 

Table 32-1 indicates how corrective actions will be managed.  

Table 32-1: Implementation Assessment and Follow-up Requirements 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) 
Notified of 
Findings 

Timeframe of 
Notification 

Nature of 
Corrective Action 

(CA) Response 
Documentation 

Individual(s) 
Receiving  

CA 
Response 

Timeframe 
for 

Response 

Field 
Readiness 

Review 
(Internal / 

External, by 
US Magnesium 

/ ERM QA 
Manager / EPA 

RPM or QC 
staff) 

Email 
documentation 

from US 
Magnesium / 

ERM QA 
Manager / EPA 

RPM or QC staff 

EPA RPM, US 
Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 

ERM QA 
Manager, US 
Magnesium / 
ERM Field 

Team Leader 

2 days 

Email 
documentation 

from US 
Magnesium / ERM 
Field Team Leader 

EPA RPM, 
US 

Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 

ERM QA 
Manager, 

2 days 

Field Sampling 
Surveillance 

(Internal, by 
US Magnesium 

/ ERM QA 
Manager) 

Email 
documentation 

from US 
Magnesium / 

ERM QA 
Manager 

US 
Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 
ERM Field 

Team Leader 

2 days 

Email 
documentation 

from US 
Magnesium / ERM 
Field Team Leader 

US 
Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 

ERM QA 
Manager 

2 days 

Field Sampling 
Surveillance 

(External, by 
EPA RPM or 

QC staff) 

Email 
documentation 
and audit report 
from EPA RPM 

or QC staff 

US 
Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 
ERM Field 

Team Leader 

2 days 

Email 
documentation 

from US 
Magnesium / ERM 

Field Team 
Leader, CA 

memorandum 
from EPA RPM or 

QC Staff 

EPA RPM, 
US 

Magnesium / 
ERM Project 
Coordinator 

2 days 

Laboratory 
Surveillance  

(Internal, by 
US Magnesium 
/ ERM Project 

Chemist) 

Email 
documentation 

from US 
Magnesium / 
ERM Project 

Chemist 

US 
Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 

ERM QA 
Manager, 

Laboratory 
Project 

Manager 

5 days 

Email 
documentation 

from Laboratory 
Project Manager 

US 
Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 

ERM QA 
Manager, US 
Magnesium / 
ERM Project 

Chemist,  

5 days 



Final Phase 1A RI SAP Section E: Quality Assurance 
Worksheet #32 Revision: 0 
US Magnesium NPL Site September 2013 
 

Page 265 of 336 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) 
Notified of 
Findings 

Timeframe of 
Notification 

Nature of 
Corrective Action 

(CA) Response 
Documentation 

Individual(s) 
Receiving  

CA 
Response 

Timeframe 
for 

Response 

Laboratory 
Surveillance 

(External, by 
EPA RPM or 

QC staff) 

Email 
documentation 
and audit report 
from EPA RPM 

or QC staff 

US 
Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 

ERM QA 
Manager, US 
Magnesium / 
ERM Project 

Chemist, 
Laboratory 

Project 
Manager 

5 days 

Email 
documentation 
from laboratory 
project manager, 
CA memorandum 
from EPA RPM or 

QC staff 

EPA RPM, 
US 

Magnesium / 
ERM Project 
Coordinator, 

US 
Magnesium / 

ERM QA 
Manager, US 
Magnesium / 
ERM Project 

Chemist 

5 days 

1Documentation of US Magnesium/ERM’s internal surveillances, deficiencies, and/or corrective action response 
will be available for EPA review upon request. 
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33.0 QA MANAGEMENT REPORTS (SAP WORKSHEET #33) 

Table 33-1 summarizes reporting requirements for QA Management Reports. 

Table 33-1: Reporting Requirements 

Type of Report Frequency 
Projected Delivery 

Date(s) 
Person(s) Responsible 

for  
Report Preparation 

Report Recipient(s) 

Daily Progress Report 

Daily At the end of each 
field day 

US Magnesium/ERM 
Investigation Task 

Leaders 

US Magnesium/ERM 
Project Coordinator, US 
Magnesium/ERM Field 
Task Leader, EPA RPM 

Monthly Status Report Monthly At the end of each 
month 

US Magnesium/ERM 
Project Coordinator  EPA RPM 

QC Summary Report With Report 
Submittal 

Submitted in Final 
Report 

US Magnesium/ERM RI 
Task Leader EPA RPM 
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34.0 VERIFICATION (STEP I) PROCESS (SAP WORKSHEET #34) 

Data quality will be verified to be legally and technically defensible by performing the actions and 
documentation procedures described in Table 34-1. 

Table 34-1: Verification Process 

Verification Input Description Internal/ 
External 

Responsible for 
Verification  

(Name, Organization) 

AUDIT REPORTS 

When each audit report is complete, a copy will 
be placed in the project file. If corrective actions 
are required, a copy of the documented 
corrective action taken will be attached to the 
appropriate audit report in the project file. At the 
beginning of each week and at the completion of 
the Site work, project file audit reports will be 
reviewed internally to ensure that all appropriate 
corrective actions have been taken and that 
corrective action reports are attached. If 
corrective actions have not been taken, the 
project manager will be notified to ensure action 
is taken. 

I 

US Magnesium/ERM 
Project Coordinator, 

US Magnesium/ERM 
QA Manager 

 

FIELD 
NOTES/LOGBOOK 

Field notes will be reviewed internally and 
placed in the project file. Field notes will be 
scanned on a weekly basis and placed into the 
online data management system, or otherwise 
provided to the EPA, on a weekly basis. A copy 
of the field notes will also be attached to the 
final report. 

I US Magnesium/ERM 
Field Team Leader 

SAMPLE RECEIPT 

For samples shipped via commercial carrier, the 
analytical coordinator will verify receipt of 
samples by the laboratory the day following 
shipment. 

I 
US Magnesium/ERM 

Analytical Coordinator  
 

SAMPLE LOGINS 
Sample login information will be reviewed and 
verified for completeness in accordance with the 
chain-of-custody forms. 

I, E 

US Magnesium/ERM 
Analytical Coordinator 

 
Laboratory Project 

Manager 

CHAIN-OF-CUSTODY 
RECORDS 

Chain-of-custody forms will be reviewed 
internally when they are completed and verified 
against the packed sample coolers they 
represent. The shipper’s signature on the chain-
of-custody form should be initialed by the 
reviewer, a copy of the chain-of-custody form 
will be retained in the project file, and the 
original and remaining copies will be taped 
inside the cooler for shipment. 

I 
US Magnesium/ERM 

Field Team Leader 
 

LABORATORY DATA 
PRIOR TO RELEASE 

Laboratory data will be reviewed and verified 
for completeness against analyses requested on 
the chain-of-custody forms. 

E Laboratory Project 
Manager 
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Verification Input Description Internal/ 
External 

Responsible for 
Verification  

(Name, Organization) 

LABORATORY DATA 
DUE AT TURNAROUND 

TIME LISTED ON 
CHAIN OF CUSTODY 

Laboratory data will be verified for consistency 
of analyses reported with the analytical suite 
requested on the chain-of-custody forms. 

I 
US Magnesium/ERM 

Analytical Coordinator 
 

LABORATORY DATA 
 
 
 

All laboratory data packages will be verified for 
completeness by the laboratory performing the 
work. Data packages will then be reviewed by 
the analytical coordinator for completeness. 
Subsequently, data packages will be evaluated 
externally by undergoing data validation 
according to the procedures specified in WS#36. 

I, E 

Laboratory Project 
Manager 

 
US Magnesium/ERM 

Analytical Coordinator 
 

Third-party data 
validator 

FIELD AND 
ELECTRONIC DATA 

One hundred percent of manual entries will be 
reviewed against the hardcopy information, and 
100 percent of electronic uploads will be 
checked against the hardcopy. 

I US Magnesium/ERM 
Database Manager 
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35.0 VALIDATION (STEPS IIA AND IIB) PROCESS (SAP WORKSHEET #35) 

Table 35-1 summarizes how validation of daily operations will occur. 

Table 35-1: Validation Process for Implementation of the Phase 1A RI SAP 

Step IIa / 
IIb1 

Validation Input Description 
Responsible for Validation  

(name, organization) 
IIa Field logbook Field logbooks will be reviewed weekly for accuracy associated with each sampling 

event. and completeness with the minimum documentation requirements described 
in the Phase 1A RI SAP (WS#27) and applicable SOPs. The inspection will be 
documented by uploading field notes to the project database. 

US Magnesium/ERM Field Team 
Leader 

IIa Chain-of-custody 
forms 

Chain-of-custody forms will be reviewed daily to ensure that project information, 
sample identifiers, sample analyses requested, and field QC samples are accurate 
and completed in accordance with the requirements in this Phase 1A RI SAP and 
data management plan (DMP).  

US Magnesium/ERM Analytical 
Coordinator or US Magnesium/ERM 

Field Team Leader 

IIa Sample receipt The sample cooler will be checked for compliance with temperature and packaging 
requirements, sample security, and custody seals. 

Laboratory Project Manager 

IIa Sample logins Sample login will be reviewed for accuracy against the chain-of-custody form. US Magnesium/ERM Analytical 
Coordinator, 

 Laboratory Project Manager 
IIa Laboratory data 

prior to release 
Laboratory data will be reviewed to ensure that the data are accurate and meet the 
requirements in this Phase 1A RI SAP. Before laboratory data are released, the data 
will be validated as follows: 

• Results will be reviewed to confirm that the data meet analytical method 
and Phase 1A RI SAP requirements, and were collected in accordance with 
EPA-approved SOPs. 

• 100 percent of the data will be checked for completeness of deliverables. 
10 percent of the data will be fully validated (Level 4). 90 percent of the 
results will undergo a Level 3 validation. A validation report will 
summarize results and include qualified results.100 percent of manual 
entries will be reviewed to assure that they are free of transcription errors 
and manual calculations are accurate; computer calculations will be spot-
checked. 

Laboratory Project Manager  
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Step IIa / 
IIb1 

Validation Input Description 
Responsible for Validation  

(name, organization) 
IIa Laboratory data due 

at turnaround time 
listed on chain of 

custody 

Laboratory data will be reviewed to ensure that the data reported include the 
required chemicals and meet laboratory practical quantitation limits listed in 
WS#15. Laboratory practical quantitation limits that vary from the WS#15 
requirements should be documented in the verification/validation reports along with 
the reason for the deviation. 

US Magnesium/ERM Analytical 
Coordinator 

Laboratory data 
packages 

All laboratory data packages will be validated by the laboratory performing the 
work for technical accuracy before they are submitted.  

Laboratory Project Manager 

Data packages will then be reviewed for accuracy against the laboratory data that 
were faxed or e-mailed at the turnaround time listed on the chain of custody. 

US Magnesium/ERM Analytical 
Coordinator 

Data packages will be evaluated externally by undergoing data validation. Third-party data validator 
IIb Data validation 

reports 
Data validation reports will be reviewed in conjunction with the project DQOs and 
data quality indicators (DQI). 

US Magnesium/ERM QA Manager 

1 IIa = compliance with methods, procedures, and contracts (Table 10, page 117, UFP-QAPP manual, V.1, March 2005). 
    IIb = comparison with measurement performance criteria in the Phase 1A RI SAP (Table 11, page 118, UFP-QAPP manual, V.1, March 2005). 
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36.0 ANALYTICAL DATA VALIDATION (STEPS IIA AND IIB) SUMMARY (SAP 
WORKSHEET #36) 

36.1  DATA VALIDATION AND USABILITY 

This section describes the minimum procedures that US Magnesium/ERM will use to review, verify, and 
validate field and laboratory data. This section also discusses procedures for verifying that the data are 
adequate to meet project quality objectives (PQO) and measurement quality objectives (MQO) for the 
project. Validation and verification of the data generated during field and laboratory activities are 
essential to obtaining defensible data of acceptable quality. Verification and validation methods for field 
and laboratory activities are presented below. 

36.1.1  FIELD DATA VERIFICATION 

Project personnel will verify field data through reviews of data sets to identify inconsistencies or 
anomalous values. Any inconsistencies discovered will be resolved as soon as possible by seeking 
clarification from field personnel responsible for data collection. All field personnel will be responsible 
for following the sampling and documentation procedures described in this Phase 1A RI SAP so that 
defensible and justifiable data are obtained. 

Data values that are significantly different from the population are called “outliers.” A systematic effort 
will be made to identify any outliers or errors before field personnel report the data. Outliers can result 
from improper sampling or measurement methodology, data transcription errors, calculation errors, or 
natural causes. Outliers that result from errors found during data verification will be identified and 
corrected; outliers that cannot be attributed to errors in sampling, measurement, transcription, or 
calculation will be clearly identified in project reports. 

36.1.2  LABORATORY DATA VERIFICATION 

Laboratory personnel will verify analytical data at the time of analysis and reporting and through 
subsequent reviews of the raw data for any nonconformances to the requirements of the analytical 
method and any project specific adjustments required by this SAP. Laboratory personnel will make a 
systematic effort to identify any outliers or errors before reporting the data. Outliers that result from 
errors found during data verification will be identified, corrected, and documented by corrective action 
procedures; outliers that cannot be attributed to errors in analysis, transcription, or calculation will be 
clearly identified in the case narrative section of the analytical data package. 

36.1.3  LABORATORY DATA VALIDATION 

An independent third-party contractor will validate all laboratory data in accordance with current EPA 
national functional guidelines (EPA 2008, 2010, 2011). Ninety percent of the data for the Phase 1A RI 
will undergo cursory verification/validation, and 10 percent of the data for the Phase 1A RI will undergo 
full validation for this project. Requirements for cursory and full validation are listed below. 

Cursory Data Validation 

Cursory verification/validation (Stage 2B) will be completed on 90 percent of the summary data packages 
for the Phase 1A RI. This verification/validation requires a completeness review of the data packages for 
all deliverables required in WS#29 with particular attention to the confirmation by the laboratory 
contained in the case narrative that the methods were performed according to this Phase 1A RI SAP. The 
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Stage 2A verification/validation will confirm the quality control portion of the package meets the stated 
performance ranges or are specifically cited in the narrative. (The remaining 10 percent of the packages 
will be subjected to full validation.) The third-party data reviewer will request any missing information 
needed from the laboratory. Missing information will be saved in the project files and incorporated as 
addenda to the laboratory data packages stored on the ERM Scottsdale server. Elimination of the data 
from the review process is not allowed. All data will be qualified as necessary in accordance with 
established criteria. Data summary packages will consist of sample results and QC summaries, including 
calibration and internal standard data. EDD verification with the laboratory package data will be 
consistent with the project specifica DMP.  

Full Data Validation 

Full validation (Stage 4) will be completed on 10 percent of the full data packages for the Phase 1A RI. 
The third-party data reviewer will request any missing information needed from the laboratory. Missing 
information will be saved in the project files and incorporated as addenda to the laboratory data packages 
stored on the ERM Scottsdale server. Elimination of data from the review process is not allowed. All data 
will continue through the validation process and will be qualified in accordance with established criteria. 
Data packages will consist of sample results, QC summaries, and all raw data associated with the sample 
results and QC summaries. 

36.1.4 DATA VALIDATION CRITERIA 

Data validation criteria are presented in Table 36-1.Worksheets #12, #24, #25, #28, and #36, along with 
the analytical methods and laboratory SOPs, list the QC checks and criteria that will be reviewed for both 
cursory and full data validation. The data validation criteria selected from Table 36-1 will be consistent 
with the project-specific analytical methods referenced in WS#19. 

Table 36-1: Data Validation Criteria 

Step Matrix Analytical Group Validation Criteria 
Data Validator 

(title and 
organizational 

affiliation) 

IIa Solids/Water  HRGC/HRMS PCBs In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water  Dioxins In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water  Semi-volatiles In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water PAHs In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water Volatiles In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water ICP Metals  In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 
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Step Matrix Analytical Group Validation Criteria 
Data Validator 

(title and 
organizational 

affiliation) 

IIa Solids/Water ICP/MS Metals  In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water Mercury  In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water Cyanide In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids/Water Perchlorate by LCMS In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids Perchlorate by IC In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Water Haloacetic Acids In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Water Anions by IC In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Water  Alkalinities In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Water Inorganic TDS In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Water TOC In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Water Chromium (VI) by  
IC-ICP-MS 

In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIa Solids pH In accordance with this SAP 
and the method SOP 

established through the DMA 

Laboratory QA 
Manager 

IIb Solids/Water  HRGC/HRMS PCBs In accordance with this SAP, 
EPA Method 1668A (SOP 

WS-ID-0013), and EPA 
National Functional 

Guidelines (2011). See note 1 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water  Dioxins In accordance with this SAP, 
the EPA Method 8290 (SOP 

WS-ID-0005), and EPA 
National Functional 

Guidelines (2011).  See note 1 

Data Validation 
Contractor 

Project Manager 
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Step Matrix Analytical Group Validation Criteria 
Data Validator 

(title and 
organizational 

affiliation) 
IIb Solids/Water  Semi-volatiles In accordance with this SAP, 

EPA Method 8270C (SOP 
WS-MS-0005), and EPA 

National Functional 
Guidelines (2008) 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water PAHs In accordance with this SAP, 
EPA Method 8270-SIM (SOP 

WS-MS-0008), and EPA 
National Functional 
Guidelines (2008) 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water Volatiles In accordance with this SAP 
and EPA Method 8260B  

(SOP WS-MS-0007) and EPA 
National Functional 
Guidelines (2008) 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water ICP Metals In accordance with this SAP 
and EPA Method 6010 (SOP 

WS-MT-0003), and EPA 
National Functional 
Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water ICP/MS Metals In accordance with this SAP 
and EPA Method 6020 (SOP 

WS-MT-0001), and EPA 
National Functional 
Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water Mercury In accordance with this SAP 
and EPA Methods 7470/7471 

(SOP WS-MT-0005, SOP 
WS-MT-0007), and EPA 

National Functional 
Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water Cyanide In accordance with this SAP 
and EPA Method 9012 (SOP 

SA-ME-040), and EPA 
National Functional 
Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Water Haloacetic Acids In accordance with this SAP 
and EPA Method 552.2 (SOP 

SA-SG-062) and EPA 
National Functional 
Guidelines (2008) 

Data Validation 
Contractor 

Project Manager 

IIb Solids/Water Perchlorate by LCMS In accordance with this SAP 
and EPA Method 6850  

(SOP WS-LC-0012) and EPA 
National Functional 
Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 
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Step Matrix Analytical Group Validation Criteria 
Data Validator 

(title and 
organizational 

affiliation) 

IIb Solids Perchlorate by IC In accordance with this SAP 
and EPA Method 314 

(SOP WS-WC-0010) and 
EPA National Functional 

Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Water Anions by IC In accordance with this SAP 
and EPA Method 300.0 (SOP 

WS-WC-0009) and EPA 
National Functional 
Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Water  Alkalinities In accordance with this SAP 
and SM 2320B (SOP WS-

WC-00028) and EPA 
National Functional 
Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Water Inorganic TDS In accordance with this SAP 
and SM 2540C) (SOP WS-

WC-0002) and EPA National 
Functional Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Water TOC In accordance with this SAP 
and EPA Method 9060 (SOP 
WS-WC-0016 and WS-WC-

0017) and EPA National 
Functional Guidelines (2010) 

Data Validation 
Contractor 

Project Manager 

IIb Water Chromium (VI) by  
IC-ICP-MS 

In accordance with this SAP 
and EPA Method 7199-

Mod/6020 (SOP ASC-083-1) 
and EPA National Functional 

Guidelines (2010) 

Laboratory QA 
Manager 

IIb Solids pH In accordance with this SAP 
and EPA Method 9045D 
(SOP WS-WC-0044) and 
EPA National Functional 

Guidelines (2010) 

Laboratory QA 
Manager 

1 Validation of Estimated Maximum Potential Concentration (EMPC) Results - PCB and dioxin/furan (D/F) data qualified by 
the laboratory as an EMPC will be qualified during data validation as not-detected, with the detection limit reported as the 
EMPC concentration. EMPC results will be assigned a “UQ” qualifier to differentiate them from other not-detected results.  
The qualification of EMPC results as not-detected is based on the following considerations: 

• There is no consistent guidance available from USEPA on the validation/qualification of EMPC values or the use of 
EMPC values in the calculation of TEQ values; 

• The absence of a clear understanding of how the “out of control” ion abundance ratios may be related to matrix effects 
and how this affects EMPC calculations; and 

• A review of the Phase 1A DMA data which found that the potential contribution of EMPC data to overall calculated 
TEQ for both PCBs and dioxins/furans for samples is low, generally about 10 percent or less, which is within the 
normal method variability.  

EMPC qualification of concentration data was formulated to account for the potential presence of D/F isomers in 
circumstances where the criteria for positive identification were not met. EMPC qualification has been extended to PCBs; 
however, there is no guidance on how to qualify PCB concentrations as EMPC. The term EMPC was reportedly created by 
Triangle Labs to indicate the detected presence of a compound above zero but not meeting QA/QC reporting level criteria. 
USEPA has confirmed the EMPC data may be conservatively high because they do not meet the usual high degree of QA/QC.  
A summary of the available procedures for handling EMPC data available from analytical methods and data review/validation 
guidance documents is provided below. 
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Analytical Methods  
• SW-846 Dioxin/Furan Methods 8280B revision 7, February 2007 and 8290A revision 1 February 2007 include 

directions for the calculation of EMPCs for 2,3,7,8-dioxin and -furan isomers that meet all identification criteria 
except ion abundance ratio criteria or when polychlorinated diphenyl ethers (PCDPE) have been detected in the 
sample.  Method 8280B states, "Do not include EMPC values in the TEQ calculation;"  

• Method 8290A does not indicate whether EMPC values are to be included in TEQ calculations.   
• USEPA Method 1613 for the analysis of Tetra- through Octa-chlorinated Dioxins and Furans by Isotope Dilution 

HRGC/HRMS does not include the calculation of EMPC concentrations.    
• USEPA’s Method 1668C for the analysis of Polychlorinated Biphenyl Congeners in Water, Soil, Sediment, 

Biosolids and Tissue by HRGC/HRMS does not contain directions for qualifying data from analyses using qualifiers 
such as EMPC. If the criteria for identification in Sections 16.1-16.5 are not met, the PCB has not been identified 
and the result for that congener may not be reported or used for permitting or regulatory compliance purposes. If 
interferences preclude identification, a new aliquot of sample must be extracted, further cleaned up, and analyzed 
(USEPA Method 1668C Section 16.6).   

Data Review / Data Validation Guidance 
• The National Functional Guidelines for Chlorinated Dibenzo-p-Dioxin (CDDs) and Dibenzofurans (CDFs) Data 

Review states that use of EMPC data will depend on Regional Policies. USEPA Region 8 has not issued validation 
guidelines for EMPC data. USEPA Region 2 Validation Guidelines indicate that EMPCs are to be calculated in cases 
where ion abundance and other quality assurance criteria (such as the presence of PCDPE) are not met. The Region 2 
Guidance does however, indicate that only positive data are to be included in TEQ calculations and the guidance 
specifically instructs the validator to ensure the EMPC values were not included in the TEQ. Region 3 Validation 
Guidance also indicates that EMPC values are not to be included in TEQ calculations.   

• The USEPA National Functional Guidelines for SOM Data Review Chapter on Aroclor Data Review does not 
include use of the EMPC qualifier.  

There are no National Functional Guidelines for PCB Congener Review. USEPA Region 2 has Guidance on Validation of PCB 
Congeners using Method 1668, and these guidelines do not include use of the EMPC qualifier. USEPA Region 3 has a PCB 
Congener Data Review Guideline that indicates that if the ion abundance ratio for a particular congener is greater than 25 
percent, the concentration of that congener should be reported as EMPC. However, there is no guidance on using the EMPC 
value in TEQ calculations. 
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37.0 USABILITY ASSESSMENT (SAP WORKSHEET #37) 

The evaluation of data usability of the Phase 1A data will include comparison of results to MQOs with 
subsequent evaluation against the DQOs, as described in the following sections. . 

37.1  MEASUREMENT QUALITY OBJECTIVES 

All analytical results will be evaluated in accordance with precision, accuracy, representativeness, 
completeness, and comparability (PARCC) parameters to document the quality of the data and to ensure 
that the data are of sufficient quality to meet the project objectives. Of these PARCC parameters, 
precision and accuracy will be evaluated quantitatively by collecting the QC samples listed in WS#12.  

The following subsections describe each PARCC parameter and how it will be assessed within this 
project. 

37.1.1 PRECISION 

Precision is the degree of mutual agreement between individual measurements of the same property under 
similar conditions. Usually, combined field and laboratory precision are evaluated by collecting and 
analyzing field duplicates and then calculating the variance between the samples, typically as an RPD:  

( ) %100
2/

x
BA

BA
RPD

+
−

=  

where: 

    A  =  First duplicate concentration 
    B  =  Second duplicate concentration 

Field sampling precision is evaluated by analyzing field duplicate samples. Laboratory analytical 
precision is evaluated by comparing analytical results of field samples with those of field duplicates, 
laboratory matrix duplicates, or by analyzing MXS of field samples along with MSD. For this project, 
MXS/MSD samples will be generated for all organic analytes. MXS/MSDs or matrix duplicates will be 
used to assess precision for inorganic analytes. The results of the analysis of each MXS/MSD or duplicate 
pair will be used to calculate an RPD for evaluating precision. WS#28 presents the precision goals for this 
project. 

37.1.2  ACCURACY 

Field accuracy will be assessed by collecting and analyzing equipment rinsate and source water blank QC 
samples. These QC samples will be used to evaluate the potential for target analytes to enter samples as a 
result of sampling processes. 

A program of sample spiking will be conducted to evaluate laboratory accuracy. This program includes 
analysis of the MXS and MSD samples, LCS or blank spikes, surrogate standards, and method blanks. 
MXS samples will be prepared and analyzed at a frequency of 5 percent for samples that will require 
analysis for inorganic chemicals. LCS or blank spikes are also analyzed at a frequency of 5 percent or per 
extraction batch, whichever is most frequent. Surrogate standards, where available, are added to every 
sample analyzed for organic constituents. The results of the spiked samples are used to calculate %R for 
evaluating accuracy.  
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100% x
T

CSR −
=  

where: 

S  =   Measured concentration in the spiked water or soil 
sample 

    C  =  Unspiked water or soil sample concentration 
    T  =  True or actual concentration of the spike 

A similar calculation may be expressed for air as: 

100% x
T

MSR −
=  

where: 

    S  =  Measured mass in sample 
    M  =  Unspiked air sample mass 
    T  =  True or actual mass of the spike 

WS#28 presents accuracy goals for this investigation based on %R of laboratory, matrix, and surrogate 
spikes. Results that fall outside the accuracy goals will be evaluated further on the basis of the results of 
other QC samples. 

37.1.3  REPRESENTATIVENESS 

Representativeness expresses the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter at a sampling point, or an environmental 
condition that they are intended to represent. For this project, representative data will be obtained through 
careful selection of sampling locations and analytical parameters. Representative data will also be 
obtained through proper collection and handling of samples to avoid interference and minimize 
contamination.  

Representativeness of data will also be ensured through consistent application of established field and 
laboratory procedures. Laboratory blank samples will be evaluated for presence of contaminants to aid in 
evaluating representativeness of sample results. Data determined nonrepresentative, by comparison with 
existing data, will be used only if accompanied by appropriate qualifiers and limits of uncertainty. 

37.1.4  COMPLETENESS 

Completeness is a measure of the percentage of project-specific data that are valid. Valid data are obtained 
when samples are collected and analyzed in accordance with QC procedures outlined in this Phase 1A RI 
SAP, and when none of the QC criteria that affect data usability are exceeded. When all data validation is 
completed, the percent completeness value will be calculated by dividing the number of useable sample 
results by the total number of sample results planned for this investigation.  

As discussed further in Section 37.2, completeness will also be evaluated as part of the data quality 
assessment (DQA) process (EPA 2006a). This evaluation will help determine whether any limitations are 
associated with the decisions to be made based on the data obtained. 
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37.1.5  COMPARABILITY 

Comparability expresses the confidence with which one data set can be compared with another. 
Comparability of data will be achieved by consistently following standard field and laboratory procedures 
and by using standard measurement units in reporting analytical data. Field procedures will be 
standardized to ensure comparability. Comparability of laboratory data will be assured by use of 
established and approved analytical methods, consistency in the basis of analysis (wet weight, volume, or 
similar units), and consistency in reporting units (ppm, ppb, and so forth).  

37.1.6  DETECTION AND QUANTITATION LIMITS 

The MDL and IDL are the minimum concentrations of an analyte that can be reliably distinguished from 
background noise for a specific analytical method. The quantitation limit represents the lowest 
concentration of an analyte that can be accurately and reproducibly quantified in a specific sample matrix. 
Project-required reporting limits (PRRL) are contractually specified maximum quantitation limits for 
specific analytical methods and sample matrices, such as soil or water, and are typically several times 
higher than the MDL to allow for matrix effects. PRRLs, which are established by EPA in the scope of 
work for subcontract laboratories, are set to establish minimum criteria for laboratory performance; actual 
laboratory quantitation limits may be substantially lower. 

Analytical methods have been selected for this project so that the PRRL for each target analyte is below 
the applicable comparison criteria wherever practical. WS#15 compares the PRRLs for the selected 
analytical methods with comparison criteria. This comparison shows that the analytical methods selected 
and the associated PRRLs are capable of quantifying the COPCs at concentrations below the applicable 
screening criteria, in most cases. The PRRL listed reflects the maximum sensitivity of current, routinely 
used analytical methods. The listed PRRLs will be used as the project screening criteria unless reasonable 
grounds are established for pursuing non-routine methods. All analytes will be reported as estimated 
values if concentrations are less than PRRLs but greater than MDLs or IDLs, as appropriate. This 
procedure is being adopted to help ensure that analytical results can effectively be compared with 
comparison criteria for certain compounds if the screening criteria are near or below the PRRL. This 
procedure also will help to ensure that subsequent statistical evaluations of the data will not be biased by 
high-value nondetect results.  

37.2  RECONCILIATION WITH USER REQUIREMENTS 

After environmental data have been reviewed, verified, and validated in accordance with the procedures, 
the data must be further evaluated to determine whether DQOs have been met. To the extent possible, US 
Magnesium/ERM will follow EPA’s DQA process to verify that the type, quality, and quantity of data 
obtained are appropriate for their intended use. DQA methods and procedures are outlined in EPA’s 
Guidance for Data Quality Assessment, Practical Methods for Data Analysis (EPA 2006a). The DQA 
process includes five steps: (1) review the PQOs and sampling design; (2) conduct a preliminary data 
review; (3) select a statistical test; (4) verify the assumptions of the statistical test; and (5) draw 
conclusions from the data. 

The EPA project team will systematically assess data quality and data usability when the five-step DQA 
process is not completely followed because the PQOs are qualitative. This assessment will include the 
following: 

• A review of the sampling design and sampling methods to verify that these were implemented as 
planned and are adequate to support project objectives 
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• A review of project-specific data quality indicators for PARCC and quantitation limits to evaluate 
whether acceptance criteria have been met 

• A review of project-specific PQOs to determine whether they have been achieved by the data 
obtained 

• An evaluation of any limitations associated with the decisions to be made based on the data 
obtained.  

The final report for the project will discuss any potential impacts of these reviews on data usability, and 
will clearly define any limitations associated with the data. Laboratory managers are responsible day-to-
day identification of laboratory data issues and resolution of those issues, as identified in WS #6 and 
WS#7. Data collected under this Phase 1A RI SAP shall be reported by US Magnesium/ERM; therefore, 
the Project Manager and Field Team Leader (Table 3-1) will ensure proper documentation of data 
usability through the final reports and subsequent meetings as needed.  

37.3 GIS DATA DELIVERY REQUIREMENTS 

As prescribed by EPA Region 8, GIS data, maps, and figures to be provided as deliverables by US 
Magnesium/ERM will adhere to a specific format. Establishment of this format is intended to specify file 
delivery formats for all materials developed in support of CERCLA-related site work within EPA Region 
8.  

EPA Region 8 intends to acquire all GIS work products produced in support of project work in order to 
catalog and manage all site-specific GIS files comprehensively across all active CERCLA sites. The 
attached GIS Guidance in Attachment 37A specifies the format in which all GIS data, maps, and figures 
deliverables will be presented to EPA Region 8.  
 



Final Phase 1A RI SAP References 
Revision: 0 

US Magnesium NPL Site September 2013 
 

Page 281 of 336 

REFERENCES 

Beltman, D. and M. Stackhouse. 2007. Environmental Endangerment at the US Magnesium Facility, 
Rowley, Utah. Expert Report. Prepared for U.S. Department of Justice. February 5. 

BIO-Logic. 2002. Bird Observations at US Magnesium Plant, Towley, Utah. August-November. 
Summary and Analysis. 11pp. 

BIO-Logic. 2004. Preliminary benthic invertebrate survey, US Magnesium Old Waste Pond and Borrow 
Pit, Tooele County. Memorandum from Steve Boyle (BIO-Logic to Tom Tripp (US Magnesium). 
9 pp. 

Booz Allen Hamilton. 2004. Sampling Summary, RCRA Enforcement, Permitting, and Assistance 
(REPA), Zone III report. June. 

Boyle, S. 2007. An evaluation of conclusions concerning wildlife abundance and behavior. Presented in 
Environmental Endangerment at the US Magnesium Facility, Rowley, Utah. Expert Report. 
Prepared for Parsons Behle & Latimer. April 23. 

Buchman, M.F. 2008. NOAA Screening Quick Reference Tables, NOAA OR&R Report 08-1, Seattle 
Washington, Office of Response and Restoration Division, National Oceanic and Atmospheric 
Administration, 34 pages.  

Carey, J., P. Cook, J. Giesy, P. Hodson, D. Muir, J.W. Owens, and K. Solomon (eds.). 1998. 
Ecotoxicological Risk Assessment of the Chlorinated Organic Chemicals. Society of 
Environmental Toxicology and Chemistry (SETAC), Pensacola, FL. 

Cavitt J.F. 2008. US Magnesium Avian Studies. Final Report. Prepared for U.S Magnesium Corporation 
by John F. Cavitt, Ph.D., Professor of Zoology, Avian Ecology Laboratory, Department of 
Zoology, Weber State University, Ogden, UT. November 17, 2008. 

Cavitt J.F. 2010. US Magnesium Avian Studies Final Report. Prepared for U.S Magnesium Corporation 
by John F. Cavitt, Ph.D., Professor of Zoology, Avian Ecology Laboratory, Department of 
Zoology, Weber State University, Ogden, UT. Confidential and Privileged. Attorney-Client 
Communication and/or Attorney Work Product. 

Canadian Council of Ministers of the Environment (CCME). 2002. Canadian Environmental Quality 
Guidelines. http://www.ccme.ca/assets/pdf/e1_062.pdf. 

CCME. 2003. Canadian Environmental Quality Guidelines, Update 3.2 (CD-ROM). December. 

ChemRisk. 2007. Finley, Brent, L., Expert Report Concerning US Magnesium Facility, Rowley, Utah. 
April. 

Dames & Moore. 1969. Report of Preliminary Foundation Investigation, Proposed Metal-Chemical 
Complex, Near Grantsville, Utah, For the National Lead Company, May 27 (supplemented June 
19,1969). 

Dames & Moore. 1970a. Report of Comprehensive Investigation, Oolitic Sand Deposits, Proposed 
Magnesium Project, Tooele County, Utah, For National Lead Company, January 23. 



Final Phase 1A RI SAP References 
Revision: 0 

US Magnesium NPL Site September 2013 
 

Page 282 of 336 

Dames & Moore. 1970b. Report of Soils Study, Proposed Borrow Area, Proposed Metal Chemical 
Complex, Near Grantsville, Utah, For National Lead Company, February 6. 

Dames & Moore. 1971. Report of Field Percolation Tests, Proposed Disposal Ponds, Metal-Chemical 
Complex, Tooele County, Utah, For NL Industries, June 22. 

Dames & Moore. 1972. Report of Soil and Ground Water Studies, Plant Discharge Evaporation Ponds, 
Rowley, Utah, For NL Industries, July 21. 

DeGrandchamp, Richard, L. 2007. Expert Report, Regarding the Magnesium Corporation of America, 
Rowley, Utah. February.  

Efroymson, R.A., G.W. Suter II, B.E. Sample, and D.S. Jones. 1997a. Preliminary Remediation Goals for 
Ecological Endpoints. Oak Ridge National Laboratory, Oak Ridge, TN. 50 pp. ES/ER/TM-
162/R2.  

Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten. 1997b. Toxicological Benchmarks for 
Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. 
Oak Ridge National Laboratory, Oak Ridge, TN. 128 pp. ES/ER/TM-85/R3.  

Efroymson, R.A., M.E, Will, and G.W. Suter II. 1997c. Toxicological Benchmarks for Contaminants of 
Potential Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Processes: 1997 
Revision. Oak Ridge National Laboratory, Oak Ridge TN. ES/ER/TM-126/R2. 

U.S. Environmental Protection Agency (EPA). 1989. Risk Assessment Guidance for Superfund (RAGS). 
Volume I. Human Health Evaluation Manual (Part A). 
http://www.epa.gov/oswer/riskassessment/ragsa/ 

EPA. 1993a. Interim Report on Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
Risks to Aquatic Life and Associated Wildlife. EPA/600/R-93/055. Prepared by Environmental 
Research Laboratory, Office of Research and Development, Duluth, MN. March. 

EPA. 1995. Great Lakes Water Quality Initiative Criteria Documents for the Protection of Wildlife: DDT, 
Mercury, 2,3,7,8-TCDD, PCBs. EPA-820-B-95-008. Prepared by U.S. Environmental Protection 
Agency, Office of Water and Office of Science and Technology. March. 

EPA. 1997a. Exposure Factors Handbook. Office of Research and Development EPA/600/P-95/002F. 
August. 

EPA. 1997b. Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments – Interim Final. Office of Solid Waste and Emergency 
Response, Washington, D.C. EPA/540/R-97/006. June. 
http://www.epa.gov/oswer/riskassessment/ecorisk/ecorisk.htm) 

EPA. 1999a. Report on the Preliminary Ecological Survey and Site Evaluation at Magnesium 
Corporation of America (MagCorp). Contract Number DE-AC05-96OR22400. 

EPA. 1999b. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion 
Facilities, Volume One. Peer Review Draft. EPA 530-D-99-001A. U.S. Environmental Protection 
Agency. August. Available: http://www.epa.gov/epaoswer/hazwaste/combust/ecorisk.htm. 

http://www.epa.gov/oswer/riskassessment/ragsa/
http://www.epa.gov/oswer/riskassessment/ecorisk/ecorisk.htm


Final Phase 1A RI SAP References 
Revision: 0 

US Magnesium NPL Site September 2013 
 

Page 283 of 336 

EPA. 2000a. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), Revision 1. 
EPA 402-R-97-016. 

EPA. 2000b. Short Sheet: TRW Recommendations for Sampling and Analysis of Soil at Lead (PB) Sites, 
EPA #540-F-00-010, OSWER #9285.7-38. 

EPA. 2001a. EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5. Office of 
Environmental Information. Washington, DC. EPA/240/B-01/003. March. 

EPA. 2001b. ECO Update. The role of screening level RAs and refining contaminants of concern in 
baseline ecological RAs. U.S Environmental Protection Agency, Office of Solid Waste and 
Emergency Response. Publication 9345.0-14. EPA 540/F-01/014. June. 

EPA. 2001c. Denver Front Range Study Dioxins in Surface Soil , Study 1: Characterization of Dioxins, 
Furans, PCBs in Soil Samples Collected from the Denver Front Range Area. 

EPA. 2002a. Guidance for Comparing Background and Chemical Concentrations in Soil at CERCLA 
Sites. EPA 540-R-01-003. 

EPA. 2002b. RCRA Waste Sampling Draft Technical Guidance, Planning, Implementation, and 
Assessment. EPA 530-D-02-002. 

EPA. 2002c. Guidance for Choosing a Sampling Design for Environmental Data Collection. QA/G-5S. 
EPA/240/R-02/005. December. 

EPA. 2003b. Framework for application of the toxicity equivalence methodology for polychlorinated 
dioxins, furans and biphenyls in ecological RA. Draft. US Environmental Protection Agency, 
Washington D.C. EPA/630/P-03/002A. 

EPA. 2004a. National Functional Guidelines for Inorganic Data Review. OSWER 9240.1-45. EPA-540-
R-04-004. October. 

EPA. 2004b. EPA Region 9 Preliminary Remediation Goals. October. 

EPA. 2005a  Sampling Activities Report, U.S. Magnesium Site – Air Monitoring – Melt Reactor Building, 
Rowley, Tooele County, Utah, TDD No. 0409-0005, prepared for U.S. EPA under the Start2 
contract by URS, (US-SP-011364). February 16.  

EPA. 2005b. Uniform Federal Policy for Implementing Environmental Quality Systems. Evaluating, 
Assessing, and Documenting Environmental Data Collection/Use and Technology Programs. 
Final. Version 1. Intergovernmental Data Quality Task Force. EPA-505-B-04-900A. March.  

EPA. 2005c. USEPA Contract Laboratory Program National Functional Guidelines for Chlorinated 
Dioxin/Furan Data Review. EPA-540-R-05-001, September. 

EPA. 2006a. Guidance on Systematic Planning using the Data Quality Objectives Process EPA QA/G-4, 
Office of Environmental Information. Washington, D.C. EPA/240/B-06/001. February. 

EPA. 2006b. Data Quality Assessment: A Reviewer’s Guide”, EPA QA/G-9R. Office of Environmental 
Information. Washington, D.C. EPA/240/B-06/002. February. 



Final Phase 1A RI SAP References 
Revision: 0 

US Magnesium NPL Site September 2013 
 

Page 284 of 336 

EPA. 2006c. EPA Contract Laboratory Program Statement of Work for Inorganic Analysis, Multi-Media, 
Multi-Concentration. Document Number ILM04.1. December. 

EPA. 2007. Guidance for Preparing Standard Operating Procedures QA/G-6 Office of Environmental 
Information. Washington, D.C. EPA/600/B-07/001. April. 

EPA 2008a. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. SW-846. Final 
Update IV. Federal Register Volume 73, Number 2. Pages 486-489. January 3. 

EPA. 2008b. USEPA Contract Laboratory Program National Functional Guidelines for Superfund 
Organic Data Review. OSWER 9240.1-05A.9. EPA540/R-08/01. OERR. June. Available on-line 
at: <http://www.epa.gov/superfund/programs/clp/download/fgorg.pdf>. 

EPA. 2009a. Regional Screening Levels for Chemical Contaminants at Superfund Sites. May 19. 
Available on-line at: <http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/Generic_Tables/index.htm>. 

EPA. 2009b. EPA Analytical Services Branch Statement Of Work For Analysis Of Chlorinated Dibenzo-
P-Dioxins (Cdds) And Chlorinated Dibenzofurans (Cdfs), Multi-Media, Multi-Concentration, 
DLM02.2. December. 

EPA. 2009c. National Recommended Water Quality Criteria. Office of Water. Office of Science and 
Technology. 4304T. Available at: 
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm  

EPA. 2010a. Regional Screening Level (RSL) Summary Table, EPA Region 3. 
http://www.epa.gov/reg3hwmd/risk/human/rbconcentration_table/Generic_Tables/index.htm  

EPA. 2010b. ProUCL Version 4.1.00 Technical Guide (Draft), Statistical Software for Environmental 
Applications for Data Sets With and Without Non-detect Values. Office of Research and 
Development, National Exposure Research Laboratory. EPA 600-R-07-041. May. 

EPA. 2011. Contract laboratory Program Guidance for Field Samples. EPA 540-R-09-03. January. 

EPA. 2012. Demonstration of Method Applicability Work Plan for Soil, Sediment, Waste, and Water 
Preparatory to Phase 1A Remedial Investigation. September 

EPA. 2013a. Phase 1A Air DMA Work Plan. March. 

EPA. 2013b. Regional Screening Table. Available on-line at: 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/ 

Erickson, M.D. 1997. Analytical Chemistry of PCBs. 2nd ed. Lewis Publishers, New York. 

Environmental Resource Management (ERM). 2012. Development of UFP QAP Worksheet#15, Target 
Quantitation Limits for Solid and Aqueous Matrices. Memorandum to Ken Wangerud, EPA, from 
Jennifer Holder and George Weber, ERM. July 10. 

ERM. 2013. Draft Phase 1A Laboratory Demonstration of Method Applicability Technical Memorandum 
for Soil, Sediment, Waste, and Water. Prepared for: USEPA Region 8. January.  

Hahn, G.H. and W.Q. Meeker. 1991. Statistical Intervals: A Guide for Practitioners. John Wiley & Sons. 

http://www.epa.gov/superfund/programs/clp/download/fgorg.pdf
http://www.epa.gov/reg3hwmd/risk/human/rbconcentration_table/Generic_Tables/index.htm


Final Phase 1A RI SAP References 
Revision: 0 

US Magnesium NPL Site September 2013 
 

Page 285 of 336 

Halford, D.K., N.E. Korte, and W.J. Waugh. 1999. Report on the Preliminary Ecological Survey and Site 
Evaluation at Magnesium Corporation of America (MagCorp). Prepared for Technical 
Enforcement Program of the U.S. Environmental Protection Agency. Prepared under contract 
number DE-AC05-96OR22400 between the U.S. Department of Energy Oak Ridge Operations 
Office and the Lockheed Martin Energy Research Corporation. 

Liem, A.K.D., R.V.D. Berg, H.J. Bremmer, J.M. Hesse, and W. Slooff (eds.). 1993. Integrated Criteria 
Document Dioxins. RIVM Report No. 710401032. National Institute of Public Health and 
Environmental Protection, The Netherlands. 

MacDonald Environmental Sciences. 1999. Development and Evaluation of Consensus Based Sediment 
Effect Concentrations for PCBs in the Hudson River. Prepared for NOAA, Damage Assessment 
Center by MacDonald Environmental Sciences Ltd. March. 

MacDonald, D.D., T. Berger, K. Wood, J. Brown, T. Johnsen, M.L. Haines, K. Brydges, M.J. 
MacDonald, S.L. Smith, and D.P. Shaw. 2000. A Compendium of Environmental Quality 
Benchmarks. GBE/EC-99-001. Prepared for Environment Canada. 

MacDonald, D.D. et al. 2008 (rev). Guidelines on the Selection of Analytical Detection. Limits for 
Generating Water Chemistry, Sediment Chemistry, and Tissue Residue Data for Use in 
Ecological Risk Assessment. 

MacDonald. D.D., Brumbaugh, W. Gale, R., Ingersoll, C.G., Smorong, D.E., Hamilton, S., and Muirhead, 
Y. 2008. Guidelines on the Selection of Analytical Detection Limits for Generating Water 
Chemistry, Sediment Chemistry, and Tissue Residue Data for Use in Ecological Risk Assessment. 
Prepared For: Office of Environmental Policy and Compliance, Natural Resources Trust and 
Response Team, Department of the Interior, and Environmental Response Team, U.S. 
Environmental Protection Agency, by MacDonald Environmental Sciences Ltd., Nanaimo, 
British Columbia and Columbia Environmental Research Center, U.S. Geological Survey, 
Columbia, Missouri. 

Montgomery Watson Harza (MWH). 2003a. Site Investigation Work Plan. Prepared for US Magnesium, 
LLC. June 3. 

MWH. 2003b. Site Investigation Report. Prepared for US Magnesium, LLC. September 19. 

MWH. 2004a. Groundwater Monitoring Plan. Prepared for US Magnesium, LLC. March 31.  

MWH. 2004b. Groundwater Characterization and First Quarter Groundwater Monitoring Report. 
September 1. 

MWH. 2005a. Current Waste Pond Sediment Sampling Report. Prepared for US Magnesium LLC. May 
25.  

MWH. 2005b. Second Quarter Groundwater Monitoring Report. Prepared for US Magnesium LLC. 
April. 

MWH. 2005c. Baseline Risk Assessment Draft Final Report. US Magnesium, LLC. January 2005. 

MWH. 2006. Annual Groundwater Monitoring Report. US Magnesium, LLC.  



Final Phase 1A RI SAP References 
Revision: 0 

US Magnesium NPL Site September 2013 
 

Page 286 of 336 

NOAA (National Oceanic and Atmospheric Administration). 1999. Screening quick reference tables 
(SQuiRTs). Hazmat Report 99-1. Updated September. 

NOAA. 2010. National Weather Service, Salt Lake City Weather Forecast Office.  

New York State Department of Environmental Control (NYSDEC). 1998. Technical Guidance for 
Screening Contaminated Sediments. New York State Department of Environmental Conservation. 
March. 

Oak Ridge National Laboratory (ORNL). 1996. Toxicological benchmarks for wildlife: 1996 revision. 
ES/ER/TM-86/R3. 

ORNL. 1997a. Toxicological benchmarks for contaminants of potential concern for effects on terrestrial 
plants: 1997 revision. ES/ER/TM-85/R3. 

ORNL. 1997b. Toxicological benchmarks for contaminants of potential concern for effects on soil and 
litter invertebrates and heterotrophic process: 1997 revision. ES/ER/TM-126/R2. 

Parametrix. 2003. Sampling and analysis plan in support of focused ecological risk assessment activities 
at US Magnesium LLC Rowley Site. Prepared for US Magnesium. September. 

Parametrix. 2004. Focused ecological risk assessment work plan for the US Magnesium LLC Site (draft). 
Prepared for US Magnesium. November. 

Persaud, D., R. Jaagumuagi, and A. Hayton. 1993. Guidelines for the Protection and Management of 
Aquatic Sediment Quality in Ontario. Prepared by Water Resources Branch, Ontario Ministry of 
the Environment and Energy. August. 

Stackhouse, M. 2002. Magcorp Field Notes, Volume 1. May 19-July 31, 2002. 

Stortdelder, P.B.M., M.A. van der Gaag, and L.A. van der Kooij. 1989. Perspectives for Water 
Organisms: An Ecotoxicological Basis for Quality Objectives for Water and Sediment. Part 1: 
Results and Calculations. DBW/RIZA Memorandum N. 89.016a. Institute for Inland Water 
Management and Waste Water Treatment. The Netherlands. 2nd Revised Version, September 
1989; English Version, August 1991. 

Stratus Consulting, Inc. (Status) 2007. Environmental Endangerment at the US Magnesium Facility, 
Rowley, Utah, Expert Report, Final. Prepared for: U.S. Department of Justice. February 5. 

Stubblefield, William, A. 2007. Summary of Opinions on Potential Ecological Risks at the US 
Magnesium, Rowley, Utah and Summary of Rebuttal to Stratus Consulting’s Expert Report 
“Environmental Endangerment at the US Magnesium Facility, Rowley, Utah (February 5, 2007). 
April. 

Suter, G.W. II, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening of Potential Contaminants 
of Concern for Effects on Aquatic Biota on Oak Ridge Reservation: 1996 Revision. Oak Ridge 
National Laboratory, Oak Ridge, TN. 104pp. ES/ER/TM-96/R2.  

Thomson, S.V. 1983. Vegetation Survey at Amax Magnesium Processing Site at Towley, Utah. October 
25. US MAG100027-37. 



Final Phase 1A RI SAP References 
Revision: 0 

US Magnesium NPL Site September 2013 
 

Page 287 of 336 

Tripp, T.G. (Tripp). 2009. 2009 – Production of Magnesium from Great Salt Lake, Utah USA. Prepared 
for: US Magnesium LLC, Salt Lake City, UT. Natural Resources and Environmental Issues. 
Volume 15, Article 10. The Berkeley Electronic Press. 

URS Operating Systems, Inc. (UOS). 2002. Sampling Activities Report, Magnesium Corporation Site, 
Rowley, Tooele County, Utah. April. TDD No. 0105-0015. 

UOS. 2003. Sampling Activities Report, Magnesium Corporation Site, Rowley, Tooele County, Utah. May 
2003. TDD No. 0105-0015. 

UOS. 2004. Site Activities Report, Magnesium Corporation Site, Rowley, Tooele County, Utah. TDD No. 
0105-0015. 

UOS. 2005. Superfund Technical Assessment and Response Team 2, Sampling Activities Report. 
February. 

UOS. 2006. Field Sampling Plan, United States Magnesium Corporation, Rowley, Tooele County, Utah. 
September. TDD No. 0607-03. 

U.S. Fish and Wildlife Service (USFWS). 2007. Analytical data for bird eggs collected in 2004, 2005, 
and 2006 for the US Magnesium LLC Site. 

Utah Geological and Mineral Survey a division of Utah Department of Natural Resources (UGMS). 1980. 
Production of Magnesium from the Great Salt Lake by Dr. Robert Toomey, Bulletin 116, June 
1980, edited by Wallace Gwynn. 

UGMS. 2002. Production of Magnesium from the Great Salt Lake by G.T. Tripp of Magnesium 
Corporation of America, special publication, 2002, edited by Wallace Gwynn. 

US Magnesium. 2012. Personal communication from US Magnesium (Mr. David Gibby) to EPA (Mr. 
Ken Wangerud). June. 

Van den Berg, M., L.S. Birnbaum, M. Denison, M. De Vito, W. Farland, M. Feeley, H. Fiedler, H. 
Hakansson, A. Hanberg, L. Haws, M. Rose, S. Safe, D. Schrenk, C. Tohyama, A. Tritscher, J. 
Tuomisto, M. Tysklind, N. Walker, and R.E. Peterson. 2006. “The 2005 World Health 
Organization re-evaluation of human and mammalian toxic equivalency factors for dioxins and 
dioxin-like compounds.” Toxicological Sciences. Prepublication version. July 7. 

Verbruggen, E.M.J., R. Posthumus, and A.P. van Wezel. 2001. Ecotoxicological Serious Risk 
Concentrations for Soil, Sediment and (Ground)water: Updated Proposals for First Series of 
Compounds. RIVM Report 711701 020. National Institute of Public Health and the Environment. 
Bilthoven, the Netherlands. 

Washington Department of Ecology (WDOE). 2007. The Model Toxics Control Act Statute and 
Regulation. Compiled by Washington State Department of Ecology Toxics Cleanup Program 
Publication No. 94-06. November. 

West, N.E. and J.A. Young. 2000. “Intermountain valleys and lower mountain slopes.” In North 
American Terrestrial Vegetation, M.G. Barbour and W.D. Billings (eds.). Cambridge University 
Press, Cambridge, UK. pp. 255-284. 

World Health Organization (WHO). 2005. World Health Organization Reevaluation of Human and 
Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-Like Compounds. 



Final Phase 1A RI SAP Figures 
Revision: 0 

US Magnesium NPL Site September 2013 

 

FIGURES



US Magnesium Site

§̈¦I80
§̈¦I84

§̈¦I70

§̈¦I15

U t a h

A r i z o n a

I d a h o
W y o m i n g

US Magnesium Site
Regional Map

Tooele County, Utah

£

Area Enlarged

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - 2009 USDA NAIP
1-meter resolution aerial photograph
Area Features - NGS TOPO (2009)
Interstates - GDT Streets (2006)

Figure 10-1AKey
Population Range
100,000 - 249,999

50,000 - 99,999

10,000 - 49,999

0 - 9,999

Salt Lake City
Ogden
Tooele

Grantsville

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-1A_082013.mxd

Date: August 2013
US Magnesium Site
Interstates

County Boundary

Salt Lake City International Airport®q

0 105 Miles

0 105 Kilometers



Figure 10-1B
US Magnesium

General Remedial Investigation 
Study Area Boundary

-

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-1B_082013.mxd

Date: August 2013



Active- Lagoon Dike & Road

Historic Great Salt Lake Shoreline

Great Salt Lake Shoreline

Gypsum Slurry

Great Salt Lake Intake Canal

Central Ditch
Western Ditch

Historic Waste Water Discharge

Main Ditch
 - F

low  D
ire

ctio
n

Chlorine Ditch

Figure 10-1C
US Magnesium

Major Site Features

Date: August 2013
Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-1C_082013.mxd

K

1000 ft

Hills
 B

ro
s.

Che
mica

ls

ATI T
ita

nium

Plant

Solar Evaporation 
Pond 1A

Smut Piles

Barium Sulfate
Star Pond

Northwest Ponded 
Waste Lagoon

Southeast Ponded 
Waste Lagoon

US Magnesium Superfund Site
Tooele County, Utah USA

Magnesium 
Plant Boundary

§̈¦I80
§̈¦I84

§̈¦I70

§̈¦I15

§̈¦I86

§̈¦I215

Area Enlarged

Northeast Ponded
Waste Lagoon

Source: EPA 2012

Gypsum Pile

Ditches

General 
Flow Direction

Historic 
Great Salt Lake 
Shoreline



PRI 16

PRI 15

PRI 14

PRI 13

PRI 7

PRI 4

PRI 5PRI 2

PRI 9

PRI 6

PRI 8

PRI 11
PRI 12

PRI 10

9
PRI 1

3

PRI 9
Smut 
Area 

PRI 14
Buffer Area SouthSku

ll C
ree

k D
ive

rsio
n

We
ste

rn

Ce
ntr

al

Ch
lor

ine Bo
ron

Main

PRI 15
Buffer Area West

PRI 4 Gypsum Pile

PRI 5
Southeast Ponded 

Waste Lagoon

PRI 1
Ditches PRI 2

Landfill

PRI 11
ATI Titanium Plant and

US Magnesium Parking Lots

PRI 9
Smut 
Area

PRI 12
US Magnesium
Ancillary Worker
Exposure Area

PRI 3
Sanitary 
Lagoon

Star PondMagnesium
Plant

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-2_082013.mxd

Barium Sulfate 
Area

Northwest Ponded 
Waste Lagoon Overflow

Northwest Ponded 
Waste Lagoon Northeast Ponded Waste Lagoon

Gypsum Pile Buffer Area North and East

Lakeside Mountain
Buffer Area

Buffer Area South

Sk
ul

l C
re

ek
 D

iv
er

si
on

Magnesium 
Plant

Star Pond

Buffer Area West

AT
I N

PD
E

S
D

is
ch

ar
ge

§̈¦I80
§̈¦I84

§̈¦I70

§̈¦I15

§̈¦I86

§̈¦I215

U t a h

A r i z o n a

I d a h o

£
Area Enlarged

Key

US Magnesium
Figure 10-2

Preliminary Remedial Investigation (PRI)
Area Boundaries

Site Layout

*NOTE: PRIs 12a, 12b, 12c and 12d are collectively
referred to as "Ancillary Worker Exposure Areas"

0 1,000 2,000500 Feet

0 240 480120 Meters

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date: August 13, 2013

Magnesium Plant Boundary

Date: August 2013



§̈¦I80

§̈¦I84

§̈¦I70

§̈¦I15

§̈¦I86

§̈¦I215

§̈¦I80

§̈¦I70
U t a h

I d a h o
W y o m i n g

A r i z o n a

U t a h

I d a h o

Figure 10-3
US Magnesium

1966 USGS Aerial Photograph
Topographical High and

Approximate Boundary of the US 
Magnesium Plant

£

Area Enlarged

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - USGS Aerial Photo

Key
Magnesium Plant Boundary

0 10.5 Miles

0 10.5 Kilometers

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-3_082013.mxd

Date: August 2013



Figure 10-4
US Magnesium

Land Ownership Map

Date: August 2013
Data Source: BLM

Plant Boundary

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-4_082013.mxd



Northeast Ponded Waste Lagoon

DRAFT

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-5_082013.mxd

§̈¦I84

§̈¦I80

§̈¦I15
§̈¦I70

§̈¦I215

U t a h

I d a h o
W y o m i n g

Area Enlarged

Figure 10-5

1987 Aerial Photo
US Magnesium

£

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - USDA NAIP 
aerial photograph (1982)

Date: August 2013

Key
Magnesium Plant Boundary

Preliminary Remedial Investigation (PRI) 
Area Boundary
for the Northeast Ponded 
Waste Lagoon

0 0.50.25 Miles

0 0.50.25 Kilometers



Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-6_082013.mxd

Date: August 2013



Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-7_082013.mxd

Date: August 20131979 US Geologic Map



ÏÏ
ÏÏ
ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏÏÏ

ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ

!A

!A
!A !A

!A
!A

!A!A!A !A!A!A
!A!A!A

!A
!A !A

!A

!A
!A

!A

!A

!A

!A
#0

#0

#0

#0#0#0#0

#0

#0

#0

#0

#0

#0
#0

#0

#0

#0

#0

#0

#0

#0

GFGFGFGF
GF
GF

GF GF GF

GF

GF

GF

GF

GF

GF

GF
GFGF

GF

GFGF
GF
GF
GFGF
GF
GF GF GF
GF

GF

_̂̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_

_̂̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_

_̂̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_
_̂̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_

_̂̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_

_̂̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_̂_
q

q

q

!

!

!

!

!

!>

!>

!>!>!> !>!>

!>

!>

!>!>

!>
!>

!>

!>

!>

!>

!>

!>

!>
!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>

!>
!>!>

!>
!>

!>

!>
!>

!>
!>

!>
!>

!>

!>

!>

!>
!>

XY

XY

XY

XY

XY

B

B'
PZ-04
PZ-27
PZ-28

PMX-BP-SW-190903-001

CWP-01

CWP-02

CWP-03

MW-2 MW-7

MW-12

MW-11

MW-10

LF-01

CW-02

CW-03

CW-04
CW-05

CW-06

CW-01

PZ-01

PZ-08

PZ-12

PZ-11

PZ-10PZ-26

PZ-18

PZ-16

PZ-14

PZ-13

PZ-07

PZ-30

PZ-20

PZ-22

PZ-24

MW-6
MW-8A/B

LF-03

LF-02

PZ-03

PZ-02

PZ-05 PZ-29
PZ-06

PRI 13: Buffer Area North and East

PRI 15: Buffer Area West

PRI 14: Buffer 
Area South

PRI 7: Northeast Ponded 
Waste Lagoon

PRI 8:
Northwest

Lagoon Overflow

PRI 4: Gypsum Pile

PRI 5: Southeast Ponded 
Waste Lagoon

PRI 6:
Northwest Ponded 

Waste Lagoon

PRI 1: Ditches

PRI 2: Landfill

PRI 10: Barium 
Sulfate Area

PRI 11: ATI Titanium Plant and
US Magnesium

Parking Lots

PRI 9:
Smut Area

PRI 3: 
Sanitary 
Lagoon

PRI 12:
Ancillary Worker
Exposure Area

MW-1

MW-9

MW-3

MW-4A/B
MW-5A/B

4

5

3

1

7R 9R

8R6R 10R

2

PMX-OP-SW-200903-003

PMX-OP-SW-190903-001

PMX-BP-SW-190903-002

PMX-AP-SW-190903-002

PMX-AP-SW-190903-001

DMA-W-PRI14

DMA-W-PRI07-1

DMA-WW-PRI1-2

DMA-WW-PRI5-1

DMA-WW-PRI6

HDPE07

HDPE06

HDPE05

HDPE04

HDPE03

§̈¦I84

§̈¦I80

§̈¦I15
§̈¦I70

§̈¦I215

U t a h

I d a h o
W y o m i n g

US Magnesium
Location of Geologic Cross Sections, 
Historical Water Sampling Locations,

Geotechnical Borings and Other
Site Features

£
0 1,000500 Feet

0 250125 Meters

Area Enlarged

Key
XY DMA Aqueous Samples

!> Groundwater Wells and Piezometers

! HDPE Liner Location

q Staff Gauge Location

_̂ Surface Water Sampling Location (Parametrix 2003)

GF Geotechnical Borings (Dames & Moore, 1969)

#0 Temporary Piezometer (MWH 2003 Site Investigation Report)

#0 Piezometer (MWH 2004 Groundwater Monitoring Report)

!A Temporary Wells (MWH 2003 Site Investigation Report)

!A Wells (MWH 2004 Groundwater Monitoring Report)

ÏÏÏÏÏÏHDPE Liner

Cross Section Line (modified from
MWH 2004 Groundwater Monitoring Report)

Magnesium Plant Boundary

Preliminary Remedial Investigation
(PRI) Area Boundaries

Figure 10-8

!A !A!A !A!A
!A

!A
!A!A

!A

!A
!A

!A

!A

#0

#0

#0

#0

#0

#0

#0

GF GF GF GF

GF

GF

GF GF GF

GF

GF

GF

GF

GF

GF

GF

GF
GF

GF

GFGF

GF

GF

GF GF

GF

GF
GF GF

GF

GF

MW-7

6R

13

12

16P

13P
15P

14P

18P17P

5P

3P

1P

11

8P7P

2P

4P

6P

9P

12P

11P10P

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-8_082013_Revised.mxd

Barrow Ditch

GS
L I

nta
ke

P-11 Canal

West Canal

AT
I N

PD
ES

 D
isc

ha
rge

Skull Creek D iversion Ditch

Barrow Ditch

Solar Evaporation 
Pond

Sk
ull

 C
ree

k D
ive

r si
on

 D
itc

h

Sk
ull

 C
ree

k D
ive

rsi
o n

 D
itc

h

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date: August 2013



Figure 10-9
US Magnesium

Hydrogeologic 
Cross Section B-B'

Date: August 2013
Data Source: MWH 2004

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-9_082013.mxd



Figure 10-10
US Magnesium

Hydrographs

Date: August 2013
Data Source: MWH 2005

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-10_082013.mxd



Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-11_082013.mxd

Date: August 2013



Figure 10-12A
US Magnesium

Groundwater Stiff Plots

Date: August 2013
Data Source: MWH 2005

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-12_082013.mxd



1000 2000200030004000 1000 3000 4000
meq/LCations Anions

PRI 1-2

Na  + K+ +

Ca+

Mg

Cl

HCO -

SO

-

3

4
-+

1000 2000200030004000 1000 3000 4000
meq/LCations Anions

PRI 5-1

Na  + K+ +

Ca+

Mg

Cl

HCO -

SO

-

3

4
-+

1000 2000200030004000 1000 3000 4000
meq/LCations Anions

PRI 16

Na  + K+ +

Ca+

Mg

Cl

HCO

SO

-

4
-+

-
3

1000 2000200030004000 1000 3000 4000
meq/LCations Anions

PRI 17

Na  + K+ +

Ca+

Mg

Cl

HCO

SO

-

4
-+

-
3

1000 2000200030004000 1000 3000 4000
meq/LCations Anions

PRI 17

Na  + K+ +

Ca+

Mg

Cl

HCO

SO

-

4
-+

-
3

Figure 10-12B

Stiff Diagrams Demonstration of 
Methods Applicability Surface Water Samples

meq/L = milliequivilents/per liter 

Data Source: ERM, DMA lab results report 2013

Sample Designation
PRI1-2
(Ditches)

Sample Designation
PRI5-1
(Southwest 
Ponded Waste Lagoon)

Sample Designation
PRI6
(Northwest
Ponded Waste Lagoon)

Sample Designation
PRI7-1
(Ponded Waste Lagoon)

Sample Designation
PRI4
(Solar Pond #1)

K:\GIS Library\US MAG\Phase1A_SAP_082013\US MAG Phase 1A SAP Figure_10_12B



!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.
!.

US Magnesium

§̈¦80

§̈¦15

§̈¦84

§̈¦215

§̈¦80

£¤201

£¤89

US Magnesium
Meteorological Station Locations 

and Associated Wind Rose Diagrams

£
0 105 Miles

0 105 Kilometers

!. Windrose Locations

Highway

Figure 10-13

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-13_082013.mxd

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date: August 2013

10 m

50 m
See Figure 10-14

Note: Wind Rose directions indicate 
direction wind is coming from

§̈¦I84

§̈¦I80

§̈¦I15
§̈¦I70

§̈¦I215

U t a h

I d a h o
W y o m i n g

Area Enlarged

Key



Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-14_082013.mxd

Date: August 2013



ÏÏ
ÏÏ
ÏÏ
ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏÏÏ

ÏÏ
ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ

!.!.
!.

!.

!.

!.

!.

!. !.!.

!.

!.!.

!.
!.
!.

!.!.!.
!.

!.
!.

!.!.!.

!.
!.
!.!.!.!.
!.

!.!.

!.!.

!.

!.

!.
!.

!.

!. !.!. !.!.!. !.!.!.!.!.

!. !.

!.!.
!.

!.!.

!.!.!.

!. !.

!.
!.!.
!.

!.

!.
!.!.

!.
!.

!.

!.
!.
!.

!.!.!.
!.

!.

!.

!.

!.!.
!.

!.

!.
!.

!.
!.

!.

!.
!.
!.

!.

!.

!.

!.

!.

!.

!.!.
!.
!.
!.

!.

!.

!.
!.

!. !.

!.!.

!.

!.

!.

!.
!.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.

!.
!.

!.

!. !.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!. !. !.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!. !.

!.
!.

!.

!.

!.

!. !.

!.

!.

!.

!.

!.

!.
!.

!.

!. !.

!.

!.

!.

!.

!

!

!

!

!

XY

PRI 15: Buffer Area West

OWPSD-04

PRI 14: Buffer Area South

PRI 12: Ancillary Worker
Exposure Area

PRI 16: Lakeside Mountains Buffer Area

PRI 13: Buffer Area North and East

PRI 8: Northwest Lagoon Overflow

PRI 7: Northeast Ponded 
Waste Lagoon

PRI 5: Southeast Ponded 
Waste Lagoon

PRI 6: Northwest Ponded 
Waste Lagoon

PRI 11: ATI Titanium Plant and
US Magnesium Parking Lots

PRI 10: Barium Sulfate Area

PRI 9: Smut Area

MC-SO-09

MC-SO-06

MC-SO-07

MC-SO-14

MC-SO-10
MC-SO-13

MC-SO-12 MC-SO-11

DMA-Soil-PRI15

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-15A_082013_Revised.mxd

Historical Soil/Sediment/Solid Waste
Sampling Locations

1 of 2

Figure 10-15A
US Magnesium

Key

§̈¦I80

§̈¦I84

§̈¦I70
§̈¦I15

§̈¦I86

§̈¦I215

£

Area Enlarged

0 10.5 Miles

0 10.5 Kilometers

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date: August 2013Magnesium Plant Boundary

Preliminary Remedial Investigation (PRI)
Area Boundaries

HDPE LinerÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏ

See Figure 10-15B

HDPE Liner Location!

Historical Sample Location Prior to
MWH 2003 Site Investigation Report
Soil Sample Location From
MWH 2003 Site Investigation Report
Sampling Location From
MWH 2005 Sediment Sampling Report

!.

!.

!.

DMA Solid Sample LocationXY



ÏÏ
ÏÏ
ÏÏ
ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏÏÏ

ÏÏ
ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ

!.!.
!.

!.
!.

!.

!.

!.!.!.

!.
!.!.

!.
!.
!.

!.!.!.!.
!.
!.

!.!.!.

!.
!.
!.!.!.!.
!.

!.!.

!.!.
!.

!.

!.
!.

!.

!. !.!.!.!.!. !.!.!.!.!.

!. !.

!.!.
!.

!.!.

!.!.!.

!.!.
!.

!.!.
!.
!.
!.
!.!.

!.
!.

!.

!.
!.
!.

!.!.!.
!.
!.
!.

!.

!.!.
!.
!.
!.
!.

!.!.

!.

!.
!.
!.

!.

!.

!.

!.

!.

!.

!.!.
!.
!.
!.

!.
!.

!.
!.

!. !.

!.!.

!.

!.

!.

!.!.!.

!.

!.

!.

!.

!.
!.!.

!.
!.

!.

!. !.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.
!.

!.
!. !.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!. !.

!.
!.

!.

!.

!.

!. !.

!.

!.

!.

!.

!.

!.
!.

!.

!. !.

!.
!.

!.

!.!.

!

!

!

!

!

XY
XY

XY XY

XY

XY

XY

XY

XY

4 POND

E2 E5

N6
N3

N1 E15

SE2
SE4

SMUT
MC-17

CWP-07

CWP-06

CWP-05

CWP-04

CWP-03
CWP-02

CWP-01

MC-34B
MC-34A

MC-32A

MC-32B

MC-29D

GPSD-06

GPSD-08
GPSD-05

GPSD-04

GPSD-07

GPSD-09

GPSD-10

SO01 PT

SPSD-02

SPSD-03
SPSD-04

SPSD-06
SPSD-05

SPSD-01

OWPSD-03

OWPSD-02

OWPS1-01

OWPSD-08

OWPSD-07

OWPSD-06

OWPSD-05

BSASD-01
BSASD-02

MC-SO-06

MC-SO-04

MC-SO-03

MC-SE-05MC-SE-04

MC-SE-03

MC-SO-05

MC-SE-01

MC-SE-02
MC-SE-09

MC-SE-06

MC-SM-02

MC-CS-09

MC-CS-03

MC-SO-08

MC-BS-01

MC-SO-01D

MC-SM-02B

MC-SM-01C

MC-SM-01A

CWP-Area-9

CWP-Area-7

CWP-Area-6

CWP-Area-5

CWP-Area-4
CWP-Area-3

CWP-Area-2CWP-Area-1
Sample #14

Sample #15

Sample #13

CWP-Area-30

CWP-Area-29

CWP-Area-26
CWP-Area-25

CWP-Area-23

CWP-Area-21

CWP-Area-16

CWP-Area-11

POND (soil)

PMX-AP-SD-003

PMX-AP-SD-002
PMX-AP-SD-002

Sample #11

Sample #12

MC-SM-01B

MC-SO-01S

MC-CS-02

MDSD-06

DMA-Soil-PRI06

DMA-Gyp-PRI04-2

DMA-SMUT-PRI09-1

DMA-SMUT-PRI09-2 DMA-Gyp-PRI04-1

DMA-Sed-PRI05-2

DMA-Sed-PRI07-2

DMA-Soil-PRI05

HDPE07

HDPE06

HDPE05

HDPE03

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏÏÏÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ

ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ
ÏÏ

!.!.

!.
!.

!.

!.

!.

!. !. !.

!.

!.!.

!.

!.

!.

!.
!.
!.

!.

!.

!.

!.!.!.

!.

!.

!.!.
!.!.
!.

!.
!.

!.
!.

!.

!.

!.

!.

!.

!. !.!. !.!.
!. !. !.!.!.

!.

!. !.

!. !.

!.

!.!.

!.!.!.

!. !.

!.

!.
!.

!.

!.

!.

!.!.

!.

!.

!.

!.

!.

!.

!.!.!.

!.

!.

!.

!.

!.!.
!.

!.

!.

!.

!.
!.

!.

!.

!.
!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.

!. !.

!.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!. !.

!.!.

!.

!.

!.

!.

XY

XY

XY

XY

SMUT

MC-9

CY02
CY01

MC-5

SL-01

SL-02
SL-03MC-17

01564

01562

01563

01561

MC-50

MC-55

MC-11MC-54
01566

MC-16

MC-15

EI1993

CSO-01

Spoils

MC-29B

MC-28E

GPSD-03GPSD-02GPSD-01

GPSD-06

GPSD-05

GPSD-04

MDSD-03

MDSD-04

MDSD-05
MDSD-06

SPSD-03

SPSD-04

WDSD-01

WDSD-02

WDSD-03

WDSD-04
SPSD-06

SPSD-05

SPSD-01

WDSD-05

WDSD-06
WDSD-07

WDSD-08

WDSD-09
WDSD-10 MDSD-02

MDSD-01
Culvert

MC-SM-02

MC-CS-09
MC-CS-02

MC-MD-01

FBDSD-01

MC-MD-01
MC-CS-01

MC-MD-09MC-MD-02

MC-CD-01

MC-HP-01

MC-CH-01

MC-SM-02

MC-WD-01

MC-SM-01

MC-SM-02B

MC-SM-01B

MC-SM-01C

MC-SM-01A

CENDSD-05

CENDSD-04

CENDSD-03

CENDSD-02

CENDSD-01

CHLDSD-01

CHLDSD-02

CHLDSD-03
CHLDSD-04

CHLDSD-05
Sample #7

Sample #8

Sample #6

Sample #3

Sample #5
Sample #1

Sample #2

MC-W02-02

MC-W01-01

MC-SM-01C

MC-SM-01A

MC-W03-01

MC-W04-02

MC-W04-01

MC-SM-02A
MC-SM-02C

24123-86729

Ditch (soil)

DITCH SPOILS

24123-86728

Sample #10

MC-W02-01

Sample #9

Sample #4

MC-29A

DMA-Sed-PRI01-1

See Inset

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-15B_082013_Revised.mxd

Historical Soil/Sediment/Solid Waste
Sampling Locations

2 of 2

Figure 10-15B
US Magnesium

Key

§̈¦I15

§̈¦I215

Area Enlarged

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date: August 2013Magnesium Plant Boundary

Preliminary Remedial Investigation (PRI)
Area Boundaries

HDPE LinerÏÏÏÏÏÏ £
0 0.25 0.50.125 Miles

0 0.5 10.25 Kilometers

HDPE Liner Location!

Historical Sample Location Prior to
MWH 2003 Site Investigation Report
Soil Sample Location From
MWH 2003 Site Investigation Report
Sampling Location From
MWH 2005 Sediment Sampling Report

!.

!.

!.

DMA Solid Sample LocationXY



Figure 10-16
US Magnesium

Inverse Distance Weighting Analysis of
1,2,3,4,7,8- Hexachlorodibenzofuran
in Northeast Ponded Waste Lagoon

Sediment

Date:August 2013
Data Source: Stubblefield 2007

Legend
Sediment sample location

0 - 100 ppt

101 - 1500 ppt

1501 - 49000 ppt

.
Map Projection: UTM, Meters, Zone 12N, NAD 83

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-16_082013.mxd
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Figure 10-17
US Magnesium

Historical Soil Concentrations of
Total Dioxins and Furans, Total
PCBs, and HCB at Selected Areas

Date: August 2013
Data Source: Stubblefield 2007

Notes:
-"*" Indicates concentration less than the detection limit
- Scale is logarithmic, and that each bold line is 10 times higher than the next lower line
- Because the concentration differences are so high, the lower concentrations are not visible on a regular scale plot

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-17_082013.mxd



Figure 10-18
US Magnesium

Historical Sediment Concentrations of
Total Dioxins and Furans, Total PCB's
and HCB at the Active Waste Lagoons

Date: August 2013
Data Source: Stubblefield 2007

Notes:
-"*" Indicates concentration less than the detection limit

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-18_082013.mxd



Figure 10-19
US Magnesium

Historical Relative Congener 
Concentrations (95% Upper Confidence 

Limit of Mean) for Dioxins/Furans at 
Selected High Concentration Areas

Date: August 2013
Data Source: Stubblefield 2007

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-19_082013.mxd



Figure 10-20
US Magnesium

Historical Relative Concentrations (95% 
Upper Confidence Limit of Mean) for PCB 
Congeners and Homologues at Selected 

High Concentration Areas

Date: August 2013
Data Source: Stubblefield 2007

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-20_082013.mxd



Figure 10-21
US Magnesium

Historical Relative Congener Concentrations
(95% Upper Confidence Limit of

Mean) for Dioxins/Furans at Selected
Low Concentration Areas

Date: August 2013
Data Source: Stubblefield 2007

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-21_082013_revised.mxd
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Figure 10-22
US Magnesium

Historical Relative Congener
Concentrations (95% Upper Confidence

Limit of Mean) for PCBs at Selected
 Low Concentration Areas

Date: August 2013
Data Source: Stubblefield 2007

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-22_082013.mxd
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Figure 10-23
US Magnesium

Spray Dryer Systems and
Emission Points

Date: August 2013
Data Source: ERM 2012

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-23_082013.mxd



Figure 10-24
US Magnesium

Primary Chlorine Flows and
Emission Sources

Date: August 2013
Data Source: ERM 2012

US Magnesium
Melt Reactor and Electrolytic Cell, Chlorine FLows and Emission Sources

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-24_082013.mxd
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US Magnesium
UDEQ Ambient Air Monitoring Results (1993 - 1996)

Figure 10-27
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Figure 10-28
US Magnesium

Expected Relative Concentration 
Values Predicted by AERMOD 

Modeling Three Locations 
Adjacent to Site

Date: August 2013

Source: ERM AERMOD input files 
Jan, 2013

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-28_082013.mxd



Figure 10-29
US Magnesium

Annual Average Concentration
Contours From AERMOD

Modeling Predictions

Date: August 2013
Source: ERM Modeling Data

August 2012

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-29_082013.mxd



Figure 10-30
US Magnesium

ERM AERMOD Modeling
Seasonal Average Concentration

Results - Summer and Fall

Date: August 2013
Data Source: ERM 2012

Key

Percent of
Concentration

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-30_082013.mxd
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Figure 10-31
US Magnesium

ERM AERMOD Modeling
Seasonal Average Concentration

Results - Winter and Spring

Date: August 2013
Data Source: ERM 2012

Key

Percent of
Concentration

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-31_082013.mxd
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Figure 10-32
US Magnesium

Conceptual Site Model 
for Human Exposure

Date: August 2013
Source: ERM and EPA Region 8

Path: \\Kazoo\gis\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-32_082013.mxd



Figure 10-33
US Magnesium

Conceptual Site Model For 
Ecological Receptor Exposure

Date: August 2013
Source: ERM and EPA Region 8

Path: K:\GIS Library\US MAG\Phase1A_SAP_082013\US Mag PHASE 1A SAP Figure_10-33_082013_revised.mxd
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PRI 16: Lakeside Mountain
Buffer Area

PRI 15: Buffer Area West

PRI 14: Buffer Area South

PRI 13: Buffer Area North and East

PRI 7: Northeast Ponded 
Waste Lagoon

PRI 4: Gypsum Pile

PRI 5: Southeast Ponded 
Waste Lagoon

PRI 11: ATI Titanium Plant and
US Magnesium Parking Lots

PRI 8: Northwest 
Lagoon Overflow

PRI 6: Northwest Ponded 
Waste Lagoon

PRI 1:
 Ditch

es

PRI 2: 
Landfill

PRI 10: Barium 
Sulfate Area

PRI 9:
Smut Area

PRI 3: 
Sanitary 
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PRI 12: Ancillary Worker
Exposure Area
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US Magnesium
Figure 10-34

Preliminary Remedial Investigation (PRI)
Area Boundaries

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date: August 2013

Magnesium Plant Boundary
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PANEL A:  SEASONAL PATTERNS

PANEL B: OPTIMUM LOCATIONS BASED ON SUMMER SAMPLING 

PANEL C:  OPTIMUM LOCATIONS BASED ON WINTER SAMPLING

Date: August 2013

FIGURE 11-2
AERMOD PREDICTIONS FOR STACK-ONLY RELEASES
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Figure 14-1: PRI Area 1
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 1 - Ditches
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of analyses (Worksheet 15 and 18) including
VOCs in saturated sediment and subsurface
samples.

Location ID

PRI1-001
PRI1-002
PRI1-003
PRI1-004
PRI1-005
PRI1-006
PRI1-007
PRI1-008
PRI1-009
PRI1-010
PRI1-011
PRI1-012
PRI1-013
PRI1-014
PRI1-015
PRI1-016
PRI1-017

Northing

4531731
4531564
4531404
4531397
4531323
4531347
4531398
4531342
4531405
4531372
4531234
4531082
4531169
4531158
4531193
4531006
4531010

Easting

354693
354525
354350
354154
354129
354082
353974
353963
353862
353758
353759
353744
353960
354077
354128
353967
354081



$1

$1

$1$1

$1

$1

$1

$1

$1

$1

$1

$1 $1

$1

Star Pond

PRI 5

PRI 2

MC-SE-03

CWP-Area-23

PRI2-011

PRI2-008PRI2-005

PRI2-004

PRI2-006

PRI2-009

PRI2-002

PRI2-003

PRI2-010

PRI2-012

PRI2-007 PRI2-013

PRI2-014
PRI2-001

Figure 14-2: PRI Area 2
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PRI 2 - Landfill
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Figure 14-3: PRI Area 3
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Phase 1A SAP - Sampling Strategy
PRI 3 - Sanitary Lagoon
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Figure 14-4: PRI Area 4
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 4 - Gypsum Pile
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Figure 14-5: PRI Area 5
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 5 - Southeast Ponded Waste Lagoon
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 Figure 14-6: PRI Area 6
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 6 - Northwest Ponded Waste Lagoon
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Figure 14-7: PRI Area 7
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 7 - Northeast Ponded Waste Lagoon
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will be analyzed for a full suite of analyses
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samples.
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 Figure 14-8: PRI Area 8
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 8 - Northwest Ponded Waste Lagoon Overflow
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of analyses (Worksheet 15 and 18) including
VOCs in saturated sediment and subsurface
samples.

Preliminary Remedial Investigation (PRI)
Area Boundaries

Location ID

PRI8-001
PRI8-002
PRI8-003
PRI8-004
PRI8-005
PRI8-006
PRI8-007
PRI8-008
PRI8-009
PRI8-010
PRI8-011
PRI8-012
PRI8-013
PRI8-014
PRI8-015
PRI8-016
PRI8-017

Northing

4533503
4533335
4533336
4533169
4533163
4533169
4533169
4533002
4533001
4533002
4532997
4533002
4532829
4532838
4532834
4532835
4532669

Easting

353143
352976
353305
353143
353336
353479
353811
352976
353309
353644
353810
353978
353147
353477
353646
353811
353640



$1

$1

$1

$1$1

$1$1

$1

$1

$1

$1

$1

$1

$1

$1

$1

$1

$1

$1
$1

$1
$1

$1
$1$1

$1$1
$1

PRI 7PRI 10

PRI 9PRI9-006

PRI9-002

PRI9-012

PRI9-011

PRI9-003

PRI9-007

PRI9-010

PRI9-008 PRI9-013

PRI9-009

PRI9-004

PRI9-001

PRI9-005

PRI10-003
PRI10-001

PRI10-004
PRI10-007

PRI10-010

PRI10-013

PRI10-008
PRI10-011

PRI10-005

PRI10-009

PRI10-014

PRI10-002

PRI10-012
PRI10-006

PRI9-014

Figure 14-9: PRI Area 9; PRI Area 10
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 9 - Smut Area

PRI 10 - Barium Sulfate Area
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will be analyzed for a full suite of analyses
(Worksheet 15 and 18) including VOCs in 
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Samples will be analyzed for a full suite 
of analyses (Worksheet 15 and 18) including
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samples.
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Proposed surface soil/sediment/solid waste 
sampling location(s), 0" to 2".  Samples 
will be analyzed for a full suite of analyses
(Worksheet 15 and 18).
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Phase 1A SAP - Sampling Strategy
Location ID
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PRI12-005
PRI12-006
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PRI12-008
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PRI12-010
PRI12-011
PRI12-012
PRI12-013
PRI12-014

Northing

4530598
4530613
4530611
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4530291
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4530021
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4530032
4530325
4530468
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4530508
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4530501
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353680
353842
353831
353105
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354431
354486
354633
354735
354836
354928
355037
354945
354846

Sample locations should be adjusted off of
asphalt areas if necessary.  Obtain EPA
approval for changes in sample locations 
following the procedure outlined in the 
Phase 1A SAP.

Note:
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Figure 14-11: PRI Area 13; PRI Area 14
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 13 - Buffer Area North and East       PRI 14 - Buffer Area South
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Proposed surface soil/sediment/solid waste 
sampling location(s), 0" to 6".  Samples will be
analyzed for a full suite of analyses
(Worksheet 15 and 18) including VOCs in 
saturated sediment.

Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date:  August 2013
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Proposed surface and subsurface 
soil/sediment/solid waste sampling location(s).  
Samples will be analyzed for a full suite 
of analyses (Worksheet 15 and 18) including
VOCs in saturated sediment and subsurface 
samples.
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Figure 14-12: PRI Area 15; PRI Area 16
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 15 - Buffer Area West            PRI 16 - Lakeside Mountain Buffer Area 
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sampling location(s), 0" to 2".  Samples 
will be analyzed for a full suite of analyses
(Worksheet 15 and 18) including
hexachlorobenzene.
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Map Projection: UTM, Meters, Zone 12N, NAD 83
Data Sources: Imagery - Bing Imagery, May - August, 2011

Date:  August 2013
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Figure 14-13: PRI Area 17
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 17 - Groundwater
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Figure 14-14: PRI Area 17
US Magnesium

Phase 1A SAP - Sampling Strategy
PRI 17 - Site-Wide Surface Water
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Notes:

1)  Well Casing 2-inch ID PVC with a

10-ft. long 2-in ID PVC well screen 0.010

inch factory machined slots.

2) Proposed new groundwater

monitoring wells (MW-13, MW-14,

MW-15, MW-16, MW-17, MW-18)

should be constructed as shown in this

shallow well in the diagram.

3) Proposed new nested groundwater

monitoring wells (MW19A & B and

MW-20A & B) shall be constructed as

paired shallow and deep wells as shown

in this diagram.

4) Reference the State of Utah Water

Well Handbook (April 2011) Rule No.

R655-4-15 for Utah State well intallation

regulations.
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Figure 14-16

Well Construction Schematic for New Shallow and Deep Wells
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TABLES 10-1, 10-2, 10-3



Table 10‐1:  Summary of Chemicals Detected in Soil and Sediment a

Phase I RI QAPP, U.S. Magnesium Facility

Area of Site Sample Location  Sample Date
Metals/cyanide

 Cyanide 0.3 Smut Piles MC‐29E_EPA  8/31/1999
 Antimony 26.4 Courtyard/Plant Soils MC‐WO4‐02_Mag  9/13/2002
 Arsenic 84.6 Courtyard/Plant Soils MC‐WO3‐01_Mag  9/17/2002
 Barium 2120 Main Ditch MC‐MD‐01_EPA 09/00/2002 
 Beryllium 5.65 Western Ditch MC‐WD‐01_EPA 09/00/2002 
 Cadmium 6.68 Courtyard/Plant Soils MC‐WO2‐02_Mag  9/18/2002
 Chromium 425 Courtyard/Plant Soils MC‐WO3‐01_EPA  09/00/2002 
 Cobalt 26.1 Courtyard/Plant Soils MC‐WO3‐01_EPA  09/00/2002 
 Copper 3420 Courtyard/Plant Soils MC‐WO3‐01_EPA  09/00/2002 
 Lead 178 Courtyard/Plant Soils MC‐WO3‐01_Mag  9/17/2002
 Manganese 869 Main Ditch MC‐MD‐09_EPA 09/00/2002 
 Mercury 0.64 Courtyard/Plant Soils MC‐WO3‐01_Mag  9/17/2002
 Nickel 240 Courtyard/Plant Soils MC‐WO3‐01_EPA  09/00/2002 
 Selenium 8.2 Courtyard/Plant Soils MC‐WO3‐01_Mag  9/17/2002
 Silver 1 Courtyard/Plant Soils MC‐WO3‐01_EPA  09/00/2002 
 Thallium 6 Courtyard/Plant Soils MC‐WO3‐01_Mag  9/17/2002
 Vanadium 57 Main Ditch  01562_EPA 01/00/2001 
 Zinc 3310 Courtyard/Plant Soils MC‐WO4‐02_Mag  9/13/2002

Dioxins and Dioxin‐like Compounds
Total Dioxin/Furan TEQ 1.1 Central Ditch  Ditch Spoils  2/1/1999
 Total PCBs 75.02 Main Ditch MC‐MD‐01_EPA 09/00/2002 

Semivolatile Organics
 1,2‐Dichlorobenzene 0.032 Western Ditch MC‐WD‐01_EPA 09/00/2002 
 1,4‐Dichlorobenzene 0.22 Western Ditch MC‐WD‐01_EPA 09/00/2002 
 1‐Methylnapthalene 0.025 Old Waste Pond MC‐SO‐05_EPA 08/00/2001 
 2,4,6‐Trichlorophenol 0.42 Central Ditch 1566 01/00/2001 
 2‐Methylnaphthalene 2.8 Main Ditch Culvert_Mag  1/13/2001
 3 and 4‐Methylphenol (m+p cresol) 0.01 Background MC‐SO‐10_EPA 08/00/2001 
 Benz(a)anthracene 0.041 Main Ditch MC‐MD‐02_EPA 09/00/2002 
 Benzo(a)pyrene 0.041 Waste Pond MC‐SE‐06_EPA 09/00/2002 
 Benzo(b)fluoranthene 0.046 Main Ditch MC‐MD‐02_EPA 09/00/2002 
 Benzo(k)fluoranthene 0.038 Waste Pond MC‐SE‐06_EPA 09/00/2002 
 Benzoic acid 0.293 Waste Pond MC‐SE‐03_EPA 08/00/2001 
 Benzyl alcohol 0.12 Western Ditch MC‐WD‐01_EPA 09/00/2002 
 bis(2‐Ethylhexyl)phthalate  20.7 Old Waste Pond MC‐SO‐01S Mag  8/21/2001
 Butylbenzylphthalate 0.21 Waste Pond MC‐SE‐03_EPA 08/00/2001 
 Chrysene 0.88 Central Ditch 1566 01/00/2001 
 Dibenzofuran 0.025 Old Waste Pond MC‐SO‐01D_EPA 08/00/2001 
 Diethylphthalate 0.018 Old Waste Pond MC‐SO‐01D_EPA 08/00/2001 
 Dimethylphthalate 1.9 Courtyard/Plant Soils CY01_Mag  9/14/2001
 Di‐n‐butylphthalate 0.17 Central Ditch MC‐50_EPA  8/31/1999
 Di‐n‐octyphthalate 0.53 Central Ditch 1566 01/00/2001 
 Fluoranthene 0.13 Courtyard/Plant Soils MC‐WO1‐01_EPA  09/00/2002 
 Fluorene 0.027 Old Waste Pond MC‐SO‐01D_EPA 08/00/2001 
 Hexachlorobenzene  2100 Central Ditch CENDSD‐01  6/23/2003
 Hexachlorobutadiene 5.3 Central Ditch 1566 01/00/2001 
 Hexachlorocyclopentadiene 2.8 Central Ditch 1566 01/00/2001 
 Hexachloroethane 1 Main Ditch 01562_EPA 01/00/2001 
 Naphthalene 0.036 Old Waste Pond MC‐SO‐01D_EPA 08/00/2001 
 N‐Nitrosodimethylamine 0.033 Old Waste Pond MC‐SO‐01D_EPA 08/00/2001 
 Pentachlorobenzene 14.5 Central Ditch Ditch (Soil)_Mag  9/16/1998
 Pentachlorophenol 1.4 Main Ditch MC‐MD‐02_EPA 09/00/2002 
 Phenanthrene 0.146 Old Waste Pond MC‐SO‐01S_EPA 08/00/2001 
 Phenol 0.043 Waste Pond MC‐SE‐06_EPA 09/00/2002 
 Pyrene 0.11 Courtyard/Plant Soils MC‐WO1‐01_EPA  09/00/2002 

Volatile Organics
 1,3‐Dichlorobenzene 0.012 Old Waste Pond MC‐34B_EPA  9/2/1999
 Acetone 0.67 Barium Sulfate Area MC‐29D_Mag  8/31/1999
 Bromodichloromethane 0.009 Waste Pond MC‐32B_EPA  9/2/1999
 Bromoform 0.03 Waste Pond MC‐32B_EPA  9/2/1999
 Carbon disulfide 0.044 Central Ditch MC‐29B_EPA  8/31/1999
 Chlorodibromomethane 0.014 Waste Pond MC‐32B_EPA  9/2/1999
 Chloroform 0.052 Waste Pond MC‐32A_Mag  9/2/1999
 Dibromochloromethane 0.069 Waste Pond MC‐32A_Mag  9/2/1999
 Toluene 1.1 Waste Pond MC‐32A_EPA  9/2/1999

Notes:
a. This table has been condensed and adapted from Attachment D, Table 3.2 of the Finley Expert Report (2007).

No more detailed summary statistics for sitewide chemical detections have been identified by EPA in historical reports.

mg/kg Milligrams per kilogram

Location of Max Detected Concentration

Category Analyte

Max Detected 
Concentration 

(mg/kg)



Table 10‐2:  Summary of Chemicals Detected in Groundwatera

Phase I RI QAPP, U.S. Magnesium Facility

Category Analyte
Max Detected Concentration 

(ug/L)
Location of Maximum 

Concentration Sample Date

Volatile Organics
1,1,1‐Trichloroethane  0.53 MW‐8A  5/24/2004  
1,1,2‐Trichloroethane  0.33 PZ‐10  5/12/2004  
1,1‐Dichloroethane  38 LF‐03  6/25/2003  
1,1‐Dichloroethene  25 LF‐03  6/25/2003  
1,2,4‐Trichlorobenzene  1.4 PZ‐5  8/25/2004  
1,2,4‐Trimethylbenzene  65 MW‐7  5/17/2004  
1,2‐Dichloroethane  1.9 PZ‐10  5/12/2004  
1,2‐Dichloropropane  1.6 PZ‐10  5/12/2004  
1,3,5‐Trimethylbenzene (Mesitylene)  26 MW‐7  5/17/2004  
1,3‐Dichlorobenzene  1.1 MW‐3  5/13/2004  
1,3‐Dichloropropane  0.3 PZ‐24  9/1/2004  
1,4‐Dichlorobenzene  0.44 MW‐3  5/13/2004  
Benzene  1.7 MW‐6  5/17/2004  
Bromochloromethane  270 MW‐8A  8/31/2004  
Bromodichloromethane  48 MW‐8A  8/31/2004  
Bromoform  77 MW‐8A  8/31/2004  
Carbon tetrachloride  1.6 MW‐8A  8/31/2004  
Chloroethane  8.9 MW‐8A  5/24/2004  
Chloroform  250 MW‐7  5/17/2004  
Chloromethane  20 MW‐8A  8/31/2004  
cis‐1,2‐Dichloroethene  24 MW‐6  5/17/2004  
Dibromochloromethane  58 MW‐8A  8/31/2004  
Dibromomethane  330 MW‐8A  5/24/2004  
Ethylbenzene  6.5 MW‐7  5/17/2004  
Hexachlorobutadiene  0.68 MW‐4A  5/13/2004  
Isopropylbenzene (Cumene)  2.2 MW‐7  5/17/2004  
m,p‐Xylene (Sum of isomers)  22 MW‐6  5/17/2004  
Methylene chloride  130 MW‐8A  8/31/2004  
n‐Butylbenzene  2 MW‐7  8/31/2004  
n‐Propylbenzene  4.1 MW‐7  5/17/2004  
Naphthalene  81 MW‐7  5/17/2004  
o‐Xylene  11 LF‐02  6/25/2003  
p‐Isopropyltoluene  2 LF‐02  6/25/2003  
sec‐Butylbenzene  0.81 MW‐7  8/31/2004  
t‐Butylbenzene  1.2 MW‐7  5/17/2004  
Tetrachloroethene (PCE)  13 PZ‐4  4/8/2004  
Toluene  7.1 MW‐6  5/17/2004  
trans‐1,2‐Dichloroethene  6.7 MW‐6  5/17/2004  
Trichloroethene (TCE)  77 MW‐7  8/31/2004  
Vinyl chloride  0.74 MW‐6  8/31/2004  

Semivolatile Organics
2‐Methylnaphthalene  58 MW‐6  8/31/2004  
4‐Methylphenol (p‐Cresol)  30 MW‐6  5/17/2004  
Benzyl alcohol  13 MW‐8A  8/31/2004  
bis(2‐ethylhexyl) Phthalate  64 PZ‐16  5/13/2004  
Di‐n‐butyl phthalate  0.9 LF‐03  6/25/2003  
Diethyl Phthalate  3 LF‐03 Dup  6/25/2003  
Dimethyl phthalate  27 MW‐9  5/3/2004  
Hexachlorobenzene  2.8 MW‐8A  5/24/2004  
Naphthalene  62 MW‐6  8/31/2004  
Pentachlorophenol  2.6 MW‐8A  8/31/2004  
Phenol  13 MW‐6  8/31/2004  

Dioxin and Dioxin‐like  Compounds
Dioxin (Total TEQ)  2.41E‐06 MW‐8A  8/31/2004  

Metals
Arsenic  189 PZ‐4  8/26/2004  
Barium  8790 MW‐6  8/31/2004  
Cadmium  0.7 LF‐03 Dup  6/25/2003  
Chromium  1.1 LF‐02  6/25/2003  
Lead  10.7 PZ‐1  8/24/2004  
Manganese  14200 PZ‐8  8/26/2004  
Selenium  199 PZ‐1  4/7/2004  
Silver  10.6 MW‐10  5/3/2004  

Notes:
a. This table has been condensed and adapted from Attachment D, Table 3.3 of the Finley Expert Report (2007).

No more detailed summary statistics for sitewide chemical detections have been identified by EPA in historical reports.

ug/L Micrograms per liter



Table 10‐3:  Detected Concentration Ranges for Historical Chemicals of Concerna

Phase I RI QAPP, U.S. Magnesium Facility

Max. Arsenic Total D/F TEQ Total PCBs HCB

Nb (mg/kg) (ug/kg TEQ) (ug/kg) (mg/kg)
CD 17 9.3‐60 5.2‐114 ‐‐ 62‐2100
MD 16 11.0‐32 6.3‐1155 3497‐75020 9.2‐1200
CLD 11 1.0‐5.4 0.044‐22.8 90.9 1.3‐1000
WD 12 7.5 0.87 2970‐44500 2.8‐190

Inlet Area 13 26.1‐76.3 1.76‐21.7 1287‐5587 0.22‐310
Outer Area 22 5.6‐41.2 0.0004‐0.558 0.09‐536 0.009‐91.4

50 1.3‐2.5 0.002‐23.6 0.67‐13000 0.016‐140
29 6.8‐31 0.003‐2.8 62.5‐6663 0.22‐98
4 9.5‐16.6 0.399‐1.49 0.37‐1730 0.46‐6.0

11 0.2‐0.9 0.0000019‐0.017 0.05‐27.0 0.010‐0.2
7 7.2‐12.6 0.00025‐0.0072 0.08‐3.2 0.0027‐0.15
3 3.8‐5.6 0.0026‐0.015 0.04‐0.19 0.031‐0.110
4 2.7‐4.1 0.00061‐0.0124 0.08‐1.0 0.026‐0.100

76.3 1155 75020 2100

0.39 0.095 220 0.3
1.6 0.39 740 1.1
6.6 ‐‐ ‐‐ ‐‐

Notes
a. The concentration ranges and sample quantities presented in this table are compiled from other sources, including

Current Waste Pond Sediment Sampling Report (MWH 2005)
Site Investigation Report (MWH 2003)
Expert Report of Brent L. Finley (2007)
Environmental Endangerment Expert Report (Stratus 2007)
Summary of Opinions on Ecological Risks (Stubblefield 2007)

The concentration minima and maxima in this table include the combined range of concentrations from all the above reports for the investigation area of interest.
Slight differences in the concentration ranges and numbers of samples used were observed in these reports.  Therefore, these ranges are considered 

b. approximate and subject to change as additional historical data review is performed and as Phase I RI data are collected.
The number of samples is highest number of samples used in any evaluations in the above referenced reports.  

c. Area to the north of the Smut Piles and to the west of the Gypsum Piles.

95UCL 95% upper confidence limit of the mean
BaSO4 Barium sulfate

CD Central Ditch
CLD Chlorine Ditch
MD Main Ditch

mg/kg Milligrams per kilogram
PCB Polychlorinated biphenyl
TEQ Toxic equivalents

ug/kg Micrograms per kilogram

Background 95UCL

Site Area

Max. Concentration

Residential Soil PRG
Industrial Soil PRG 

BaSO4 Area
Between Lagoons
Northwest Outlying 

Gypsum Pile
Sanitary Lagoon

Smut Pile

Ditches

Old Waste Lagoon

Active Lagoons



WD Western Ditch
D/F Chlorinated dioxins/furans
HCB Hexachlorobenzene

N Estimated number of historical samples
‐‐ No data
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ATTACHMENT 9A: 
PROJECT PLANNING SESSION SHEETS (See CD 2 of SAP)
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ATTACHMENT 10A: 
US MAGNESIUM (10) SEQUENTIAL AERIAL PHOTOGRAPHS 
Click on the title (above) to access the full attachment 
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ATTACHMENT 10B: 
US MAGNESIUM SITE PHOTOGRAPHS 
Click on the title (above) to access the full attachment 
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ATTACHMENT 10C: 
AERMOD Modeling Approach Used by ERM 
Click on the title (above) to access the full attachment 
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ATTACHMENT 10D:  
DEGADIS Modeling by EPA
Click on the title (above) to access the full attachment 
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ATTACHMENT 11A: 
HUMAN HEALTH EXPOSURE SURVEY PLAN 
(To be completed by EPA and incorporated into the Phase 1A RI SAP through future 
revisions.)  Click on the title (above) to access the full attachment  
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ATTACHMENT 11B: 
FINAL HABITAT AND WILDLIFE SURVEY AND MAPPING WORK PLAN 
Click on the title (above) to access the full attachment   
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ATTACHMENT 11C: 
FINAL DEMONSTRATION OF METHOD APPLICABILITY WORK PLAN FOR 
SOIL, SEDIMENT, WASTE, AND WATER 
Click on the title (above) to access the full attachment 



Final Phase 1A RI SAP Attachments 
Revision: 0 

US Magnesium NPL Site September 2013 

 

ATTACHMENT 11D: 
FINAL AIR DEMONSTRATION OF METHODS APPLICABILITY WORK PLAN
Click on the title (above) to access the full attachment 
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ATTACHMENT 11E: 
ERM SOIL, SEDIMENT, SOLID WASTE, AND WATER DMA RESULTS 
TECHNICAL MEMORANDA (FIELD AND ANALYTICAL) 
Click on the title (above) to access the full attachment 
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ATTACHMENT 11F  
EPA OVERSIGHT SOIL, SEDIMENT, SOLID WASTE, AND WATER DMA 
RESULTS REPORTS (FIELD AND ANALYTICAL) 
Click on the title (above) to access the full attachment 
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ATTACHMENT 11G: 
ERM AIR DMA RESULTS REPORTS (FIELD AND DATA) 
(To be completed by ERM and incorporated into the Phase 1A RI SAP through future 
revisions.)  Click on the title (above) to access the full attachment  
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ATTACHMENT 11H: 
EPA OVERSIGHT AIR DMA RESULTS REPORT 
(To be completed by EPA/PWT3 and incorporated into the Phase 1A RI SAP through 
future revisions.)  Click on the title (above) to access the full attachment  
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ATTACHMENT 11I: 
GEOPHYSICAL SURVEY TEST PLAN 
(To be completed by ERM and incorporated into the Phase 1A RI SAP.) 
Click on the title (above) to access the full attachment 
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ATTACHMENT 11J: 
EPA AERMOD Modeling 
See CD 2 of SAP 



Final Phase 1A RI SAP Attachments 
Revision: 0 

US Magnesium NPL Site September 2013 

 

ATTACHMENT 14A: 
SITE DATA MANAGEMENT PLAN
Click on the title (above) to access the full attachment 
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ATTACHMENT 14B: 
ERM GLOBAL SURFACE CLEARANCE PROCESS DOCUMENT 
Click on the title (above) to access the full attachment 
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ATTACHMENT 14C: 
FIELD AND SAP MODIFICATION FORMS 
Click on the title (above) to access the full attachment  
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ATTACHMENT 15A: 
REFERENCE LIMITS AND EVALUATION TABLE (Excel Workbook)
Click on the title (above) to access the full attachment 
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ATTACHMENT 17A: 
SITE-SPECIFIC FIELD STANDARD OPERATING PROCEDURES
Click on the title (above) to access the full attachment   
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ATTACHMENT 17B: 
COMPLETED, APPROVED MODIFICATION FORMS AND SAP 
AMENDMENTS (AMENDMENTS WILL BE COMPILED IN THIS 
ATTACHMENT AS GENERATED) 
 
EPA-approved modification forms will be maintained and distributed through the 
Distribution List in WS#3. 
 

Document 
Tracking 
Number 

Modified 
Section / WS / 

Table / 
Attachment 

Date Received Date 
Approved 

Date 
Distributed 
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ATTACHMENT 19A: 
LABORATORY STANDARD OPERATING PROCEDURES
Click here for Part 1

                 Click here for Part 2   
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ATTACHMENT 19B: 
LABORATORY QUALIFICATIONS AND CERTIFICATIONS
Click on the title (above) to access the full attachment   
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ATTACHMENT 37A: 
U.S. EPA REGION 8 GIS DELIVERABLE GUIDANCE
Click on the title (above) to access the full attachment 
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