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1. QUALITY ASSURANCE REVIEW 

Laboratory Quality Assurance/ Quality Control (QA/QC) data associated with the 
analysis of project samples has been reviewed to evaluate the precision, accuracy, 
representativeness, completeness, comparability, and sensitivity (PARCCS) of the 
analytical data generated during June 2013 groundwater, surface water, and sediment 
sampling activities associated with the Flint Hills Resources North Pole Refinery in 
North Pole, Alaska.  Samples were collected in accordance with the Final Gravel Pits, 
Ponds, and Badger Slough Surface Water, Groundwater, and Sediment Sampling Work Plan 
(ERM 2013).  

All sample analysis was performed by SGS North America, Inc. (SGS) in Anchorage, 
Alaska.   

Groundwater and surface water was analyzed for the following: 

Sulfolane (SW8270D-M) 

Sediment samples were analyzed for the following: 

Sulfolane (EPA 1625B) 

SGS reported data within four sample delivery groups (SDG): 1137932, 1137945, 
1137949, and 1137979. 

Samples were collected, reported, and shipped to in general accordance with the work 
plan (ERM 2013). 

All data were reviewed in accordance with EPA National Functional Guidelines for 
Organic Methods (EPA 2008), Laboratory Key Elements Document for Sulfolane Analysis in 
Water and Soil (FHR Chemistry Sub-group (2013),  and Alaska Department of 
Environmental Conservations (ADEC) regulatory guidance documents (ADEC 2009; 
2010a; 2010b). This data review focused on the following QC parameters and their effect 
on the quality of data and usability: sample handling and chain-of-custody (CoC) 
documentation; holding time compliance; field QC (field duplicates); laboratory QC 
(method blanks, laboratory control samples [LCS]/LCS duplicates [LCSD],  matrix 
spikes [MS] / MS duplicates [MSD], and surrogates); detection limits; and completeness.  

1.1. Data Quality Assessment 
In general, the overall quality of the data was acceptable for the objectives established 
for this project. The details of this review and qualification of the data are summarized 
in the following sections.  Sample results are considered usable for project objectives. 
The overall project completeness is 100%. The details of this review and qualification of 
the data are summarized in the following sections.  



North Pole Refinery 
Groundwater, Surface Water and Sediment Sampling  Alaska Department of Environmental Conservation 

ERM 2 2013 

1.2. Data Qualification 
Based on the data assessment results, laboratory analytical results are flagged with data 
qualifiers to indicate potential problems with the qualified results. Flagged data is 
presented in the table attached to this report. A total of one (1) sample result was 
qualified.  

1.3. Sample Handling and Chain of Custody 
The sample coolers were delivered with custody seals in place, unbroken and intact.   
All sample containers in the sample coolers were received at the laboratory intact, with 
proper documentation. Samples were received at the laboratory within the specified 
temperature range of 0°C to 6°C.  

1.4. Holding Time Compliance 
All samples were extracted, digested and analyzed within the holding time criteria for 
the applicable analytical methods and in accordance with work plan specifications. 

1.5. Field Elements of Quality Control 
Field QA/QC protocols are designed to measure for potential sample bias as a result of 
sampling procedures and possible contamination during collection and transport of 
samples. Collection and analysis of field duplicates facilitates an evaluation of precision 
that takes into account potential variables associated with sampling procedures, site 
heterogeneity and laboratory analyses. For this project field duplicates and equipment 
blanks were collected during field sampling.  

1.5.1. Field Duplicates 

Collection and analysis of field duplicates facilitates an evaluation of precision that takes 
into account potential variables associated with sampling procedures and laboratory 
analyses. Relative percent differences (RPDs) between primary and field duplicates were 
calculated. RPD is used to calculate the precision from duplicate measurements.  

The formula for calculating the relative percent difference is:  
RPD =  Absolute Value of:     (R1-R2)          x 100 

            ((R1+R2)/2) 

Where R1 is the primary sample concentration and R2 is the field duplicate concentration. 

The frequency of field duplicate collection met the 10% frequency requirements 
specified in the work plan.  The RPD values between primary and duplicate results were 
within acceptance criteria of ADEC recommended acceptance criteria of <30% for water, 
with exceptions noted in Table QA-1.   

No results were qualified due to field duplicate RPDs exceeding the limits and no results 
were rejected due to field duplicate precision. Overall, there was adequate comparability 
of field duplicate results to meet project data quality objectives.  
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1.5.2. Equipment Blanks 

Collection and analysis of equipment blanks facilitates an evaluation of potential total 
field and laboratory sources of contamination. The equipment blank was below the 
detection limit (DL) for all analytes.  

1.6. Laboratory Elements of Quality Control 

1.6.1. Laboratory/Method Blanks 

Laboratory/Method blanks were analyzed concurrent with a batch of 20 or fewer 
primary samples for each of the analytical procedures performed for this project. 
Method blanks were analyzed at the required frequency and target analyses were not 
detected (U) in the blanks at concentrations above the analytical detection limit (DL  

1.6.2. Laboratory Control Samples 

Analysis of laboratory control samples (LCS) and LCS duplicates (LCSD) for target 
analytes met laboratory and project QC goals for target analytes. 

LCS/LCSD RPDs and percent recoveries were within limits for all samples. No results 
were rejected. 

1.6.3. Matrix Spike/Matrix Spike Duplicates 

Analysis of matrix spike (MS) and MS duplicates (MSD) for target analytes met 
laboratory and project QC goals for target analytes, with one (1) exception. 

The MS/MSD percent recovery and RPD was above limits in SDG 1137945.  All 
associated results were reported non-detect by the laboratory with one exception. NPR-
13-SO-8W was detected above the laboratory LOD and therefore has been qualified as 
estimated (J-M). No results were rejected. 

1.6.4. Surrogates 

Surrogate recovery indicates overall method performance. Surrogate recoveries were 
within prescribed control limits for all primary samples and LCS/LCSD 

1.6.5. Detection Limits (Sensitivity) 

Detection Limits (DL) met or were below established criteria specified for all analyses in 
the project work plans. The detection limits were also below the ADEC established 
target clean-up levels. 

Results not detected above the DL, were reported as U at twice the DL, also known as 
the limit of detection (LOD).  Positive results between the DL and the LOQ were 
qualified as estimated (J). Positive results above the LOQ are reportable results. 
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1.7. Completeness  
Data completeness is defined as the percentage of usable data (usable data divided by 
the total possible data). The overall project completeness goal is 90%: 

 % completeness  =  number of valid (i.e., non-R flagged) results 
                                number of possible results 

No results were qualified as unusable (i.e., "R"). The completeness for this project is 
100%.   
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