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Executive Summary 

This report presents the results of the December 2008 groundwater monitoring event 
conducted at the Armored Vehicle Maintenance Area (AVMA) of Operable Unit E (OUE), 
Fort Richardson, Alaska, and a brief summary of historical data trends.  The December 2008 
monitoring task was completed by Shannon & Wilson for the U.S. Army Directorate of 
Public Works (DPW) under contract to the U.S. Army Corps of Engineers (USACE) in 
accordance with the scope of work for Contract W911KB-08-D-0005, Task Order 001. 

Ten wells were sampled between December 2 and 5, 2008 at the AVMA, including six wells 
within the extent of contamination, three downgradient wells, and one cross-gradient 
background well.  Samples were analyzed for volatile organic compounds (VOCs), 
aluminum, arsenic, and several natural attenuation parameters including iron, manganese, 
sulfate, methane, and total nitrate/nitrite. 

Based on historical and current data, through the December 2008 monitoring event, the 
following conclusions can be made: 

• Tetrachloroethene (PCE) is the chemical of concern (COC) at the AVMA and was 
detected in five of the six wells within the known extent of contamination at 
concentrations above the maximum contaminant level (MCL) documented in the OUE 
Record of Decision (ROD). The extent of PCE contaminated groundwater appears to be 
stable and contained; samples from the three downgradient wells continue to have trace 
or  non-detect results. The one site well that showed a statistically significant trend 
(increasing) in the PCE-affected area is well AP-4342.  No other trends are apparent from 
the historical monitoring data. 

• The results of biodegradation parameters and the absence of PCE breakdown products 
continue to suggest that biodegradation of PCE may be limited at the AVMA and that 
the primary mechanism of natural attenuation at the site continues to be dilution. 
Monitoring of natural attenuation parameters is required by the ROD. However, for 
sites where biodegradation is not playing a key role in the attenuation process, 
monitoring and evaluation of biodegradation parameters provide little value toward the 
understanding of the site contaminant conditions. 
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SECTION 1 

Introduction 

1.1  Project Overview 
This report presents the results of the December 2008 groundwater monitoring event 
conducted at the Armored Vehicle Maintenance Area (AVMA) of Operable Unit E (OUE), 
Fort Richardson, Alaska (Figure 1-1) and a brief summary of historical data. The purpose of 
this report is to present the results of groundwater monitoring at the AVMA, completed 
under the Fort Richardson Groundwater Monitoring Program. The Groundwater 
Monitoring Program is part of the selected remedy required by the OUE Record of Decision 
(ROD), which was signed in September 2005. This December 2008 monitoring task was 
completed by Shannon & Wilson for the U.S. Army Directorate of Public Works (DPW) 
under contract to the U.S. Army Corps  of Engineers (USACE) in accordance with the scope 
of work for Contract W911KB-08-D-0005, Task Order 001. 

This report contains historical data collected at OUE since 2002 for wells included in the 
December 2008 monitoring event and describes the sampling effort conducted by Shannon 
& Wilson between December 2 and 5, 2008. Although some groundwater sampling occurred 
before 2002, the data were not readily available for inclusion in this report. Older data are 
included in the Fort Richardson Administrative Record and are available from the 
information repositories at the UAA/APU Consortium Library and the DPW 
Environmental Resource Department on Fort Richardson. The data presented are compared 
to cleanup level goals established by the ROD.  

1.2  Site Location and Description 
Fort Richardson occupies approximately 61,500 acres of land slightly northeast of 
Anchorage, Alaska (Figure 1-1). This report focuses on the AVMA of OUE, which is located 
in the western region of the cantonment area of Fort Richardson where an area with soil and 
groundwater affected by tetrachloroethene (PCE) exists (Figures 1-2 and 1-3). The AVMA 
was originally identified as a potential source area from historical aerial photographs, which 
indicated areas of buried debris, drainage ditches near the former vehicle wash area, and 
other identified ditches; however, data collected during the 2002 remedial investigation (RI) 
(CH2M HILL, 2004) indicated that these areas were not the source area for the contaminated 
groundwater in the vicinity of the site. A single main source of groundwater contamination 
has not been identified. Data collected during the OUE RI strongly suggests that PCE 
contamination in groundwater at the AVMA likely resulted from vehicle maintenance and 
laundry operations conducted at Buildings 732 and 726, respectively. Historical data show 
that PCE was used at the laundry facility and low levels of PCE were detected in soils at the 
Building 726 site during the Operable Unit E remedial investigation (RI) (ENSR, 1998).  
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1.3  Geology and Hydrogeology 
Fort Richardson is located within the Cook Inlet-Susitna Lowland Section of the Coastal 
Trough physiographic province of Alaska. The majority of Fort Richardson lies less than 
500 feet above mean sea level (MSL), with local relief varying between 50 feet MSL and 250 
feet MSL. The geology of Fort Richardson is primarily the result of past glacial events and 
consists of the Elmendorf moraine, alluvial fans, and glacial outwash deposits. The 
hydrogeology of Fort Richardson, although extremely variable across the installation, is 
composed of three primary aquifer systems–a shallow perched (unconfined) system, a 
locally semi-confined system, and a deeper confined system. The upper confining unit 
tapers out near the Davis Highway where the shallow perched and locally semi-confined 
aquifers merge (Figure 1-3). Shallow perched groundwater of limited volume and extent 
exists in localized areas beneath the AVMA site. 

The 10 wells monitored during the December 2008 monitoring event are screened within 
either the shallow perched system or downgradient of the confluence of the perched and 
locally semi-confined systems, where the locally semi-confined system becomes unconfined. 

1.4  Previous Site Investigations and Site History 
Since the 1950s, many investigations and activities have been conducted at the OUE AVMA. 
These events are summarized in Table 1-1.  
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FIGURE 1-3 (BACK) 
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TABLE 1-1 
Timeline of Past Activities at OUE AVMA 

Year Organization/Company Activity 

1950-1966a Fort Richardson Army 
Post 

Low-level armored vehicle maintenance, oil and other waste material 
disposal 

1990 USACE Underground storage tank remediation sampling program  
1993 Harding Lawson Assoc. Site assessment at UST location  
1994 ENSR Field investigation  
1996 Ecology and 

Environment Inc. 
Background data analysis, soil borings, and groundwater sampling 

2000 CRREL Geophysical investigation 
2001 CRREL Historic aerial photography analysis and geophysical investigation 
2001 USACE Monitoring well installation, soil borings, groundwater sampling 
2002-2003 CH2M HILL Remedial Investigation and Risk Assessment 
2003 CH2M HILL  Annual Groundwater Monitoring 
2004 CH2M HILL Feasibility Study 
2004-2005 Satori Group Inc. Annual Groundwater Monitoring 
2005 CH2M HILL, Army, 

ADEC, EPA 
Record of Decision signed 

2006-2007 
2008 

CH2M Hill 
Shannon & Wilson  

Semiannual Groundwater Monitoring 
Annual Groundwater Monitoring 

 

aIt is undetermined when the facility was no longer used as a maintenance area 
Source: Preliminary Site Characterization Report (CH2M HILL, 2003) 
 
ADEC = Alaska Department of Environmental Conservation 
CRREL = Cold Regions Research and Engineering Laboratory  
EPA = U.S. Environmental Protection Agency 
USACE = U.S. Army Corps of Engineers 
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SECTION 2 

Groundwater Quality Monitoring Program 

According to the selected remedy presented in the ROD for the AVMA of OUE 
(CH2M HILL, 2005), natural attenuation, institutional controls, and groundwater 
monitoring are the most appropriate and feasible actions for addressing the PCE-affected 
groundwater at the site. The role of groundwater monitoring is to evaluate the effectiveness 
of natural attenuation as the appropriate method for reducing contaminant concentrations 
to levels less than cleanup goals. The current groundwater monitoring schedule, established 
by the ROD, includes annual monitoring for 4 years (through 2009), with a subsequent 
reduction in frequency if contaminant levels are declining. Regular monitoring allows 
detection of trends that could trigger changes to the remediation process for the site or 
support site closure. Two specific trend benchmarks were established by the ROD: 

• Monitoring will be discontinued when at least three subsequent sampling events 
indicate that chemical of concern (COC) concentrations have consistently dropped 
below maximum contaminant levels (MCLs). 

• If monitoring results for any two consecutive sampling events indicate that contaminant 
levels are increasing, the U.S. Environmental Protection Agency (EPA), Alaska 
Department of Environmental Conservation (ADEC) , and U.S. Army will reevaluate the 
remedy. 

2.1  Regulatory Requirements 
The ROD established Federal Safe Drinking Water Act (Title 40, Parts 141 and 143, of the 
Code of Federal Regulations [CFR]) and Alaska Drinking Water Regulations ([Title 18, 
Chapter 80, of the Alaska Administrative Code [AAC]) as the sources for applicable or relevant 
and appropriate requirements (ARARs) for MCLs at OUE. In addition, the ROD identified 
one COC, PCE, which was detected in OUE groundwater at levels that pose a potential 
excessive lifetime cancer risk. Table 2-1 includes the COC and other analytes that have been 
historically detected in samples from one or more wells at concentrations greater than their 
MCLs. Complete analytical results are available in Appendix B. 

2.2  Monitoring Locations 
Ten wells were sampled in or near the AVMA during the December 2008 monitoring event. 
Well locations are provided in Figure 2-1 and include six wells within the area of PCE 
contamination, three downgradient wells, and one cross-gradient well for background.  
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TABLE 2-1 
OUE Maximum Contaminant Levels  

 Cleanup Levels (µg/L) 

Analyte  EPA 40 CFR 141/143 ADEC 18 AAC 80 

Chemical of Concern   

Tetrachloroethene (PCE) 5 5 

Other Detected Analytes   

Aluminum 50-200 NA 

Arsenic 10 10 

AAC = Alaska Administrative Code 
ADEC = Alaska Department of Environmental Conservation 
CFR = Code of Federal Regulations 
EPA = U.S. Environmental Protection Agency 
µg/L = micrograms per liter 
NA = not applicable 

2.3  Monitoring Frequency 
Well sampling is required annually by the ROD, but is currently being conducted twice per 
year per Contract W911KB-08-D-0005, Task Order 001, typically in the spring and fall. 
Depending on weather conditions, site accessibility, and other site activities, sampling dates 
may differ from year to year.  

2.4  Groundwater Monitoring Parameters 
Currently, volatile organic compound (VOC) concentrations in groundwater are being 
monitored for comparison to the ARAR MCLs listed in Table 2-1. In addition, under the 
current scope of work, groundwater also was evaluated for arsenic, aluminum, and a 
number of parameters that are indicators of biodegradation, which is a component of the 
natural attenuation process. The OUE monitoring parameters are identified in Table 2-2. 
December 2008 groundwater sampling forms and analytical data tables are included in 
Appendices A and B, respectively. 





GROUNDWATER QUALITY MONITORING PROGRAM 

2-4 ANC/17261-741 oue dec 2010 report 

FIGURE 2-1 BACK 
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TABLE 2-2 
Groundwater Quality Monitoring Parameters 
Purging Parametersa Equipment 

Water level Water-level indicator 

Conductivity Calibrated YSI 556 field meter 

Temperature Calibrated YSI 556 field meter 

Dissolved oxygen Calibrated YSI 556 field meter 

pH Calibrated YSI 556 field meter 

Oxidation Reduction Potential (ORP) Calibrated YSI 556 field meter 

Turbidity Calibrated Hach Turbidimeter 

Parameters Analytical Method 

Volatile organic compounds SW8260 

Sulfate EPA 300.0 

Nitrate/nitrite SW9056 

Light gases (methane) RSK 175 

Dissolved metals (aluminum, arsenic, iron, and 
manganese) 

SW6020 

aAnalyzed in the field at the time of sample collection 
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SECTION 3 

Field Activities 

3.1  Groundwater Elevations  
Table 3-1 provides the depths to water, groundwater elevations, and the aquifers sampled. 
Measurements were taken on December 2, 2008. As discussed in Section 1.3, the ten wells 
sampled during the December 2008 monitoring event were screened within either the 
shallow perched system or downgradient of the confluence of the perched and locally semi-
confined systems where the locally semi-confined system becomes unconfined (Figure 1-3). 

TABLE 3-1 
Monitoring Well Information Summary and December 2008 Groundwater Conditions 

Monitoring 
Well 

Total Well 
Depth (ft)a, b 

Top of 
Casing 

Elevation 
(ft)C 

Depth to 
Water (ft)a 

Groundwater 
Elevation  

(feet above mean 
sea level)C Aquifer Sampled 

AP-3468 114.7 293.38 109.56 183.82 Shallow, unconfined 

AP-3534 138.8 293.05 109.30 183.75 Shallow, unconfined 

AP-3774 116.4 289.46 106.33 183.13 Shallow, unconfined 

AP-3870 110.3 281.92 99.14 182.78 Shallow, unconfined 

AP-3871 120.3 293.46 110.24 183.22 Shallow, unconfined 

AP-3893 124.2 307.49 89.65 217.84 Perched 

AP-4341 68.0 294.23 64.02 230.21 Perched 

AP-4342 101.1 293.36 97.20 196.16 Perched 

AP-4411 72.8 292.82 67.65 225.17 Perched 

AP-4413 75.3 291.36 72.21 219.15 Perched 

aAll depths are provided in feet below top of casing. 
bTotal well depths were measured during the December 2008 water level survey of OUE wells. 
CTop of casing elevations used in groundwater elevation calculation from 2003 well survey except AP-3870, 
which has been back-calculated from the Fort Richardson Operable Unit E Armored Vehicle Maintenance Area 
Spring 2007 Groundwater Monitoring Report (CH2M HILL, 2007a). 

3.2  Groundwater Sample Collection 
Groundwater samples were collected using low-flow techniques in accordance with 
procedures outlined in the CH2M HILL Quality Assurance Program Plan (2002), Supplemental 
Quality Assurance Project Plan for Fort Richardson Groundwater Sampling at Operable Unit B, 
Operable Unit E, and Building 762 (CH2M HILL 2007c), Sampling and Analysis Plan for 
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Groundwater Monitoring at Fort Richardson Operable Unit B, Operable Unit E, and Building 762 
(CH2M HILL, 2007b), and Sampling and Analysis Plan Technical Memorandum, Groundwater 
Monitoring Fort Richardson, Alaska (Shannon & Wilson, 2008) whenever possible. During this 
sampling event, eight of the ten wells were sampled using the low-flow method.   Depth to 
water stability could not be achieved for Wells AP-4341 and AP-4411 during purging; 
therefore, these wells were purged dry three times. Wells AP-4341 and AP-4411 were 
allowed to recharge to at least 80 percent of pre-purge volume between purge cycles and 
prior to sampling.   

3.3  Quality Assurance and Quality Control 
Four types of quality assurance samples were collected to ensure data quality: trip blanks, 
equipment blanks, field duplicates, and matrix spike (MS)/matrix spike duplicate (MSD). 
For this sampling event, one field duplicate, one MS/MSD sample set, four equipment 
blanks and trip blanks were submitted to the laboratory for analysis. The analytical Data 
Quality Evaluation Report and ADEC Laboratory Data Review Checklists are included in 
Appendix B. 

3.4  Investigation-Derived Waste Handling and Disposal 
All water generated from well purging and equipment decontamination was collected in a 
55-gallon drum and transported to the environmental staging facility located at the 
petroleum, oil, and lubricants (POL)/dewatering facility near the corner of Warehouse 
Street and Loop Road for treatment and disposal.  
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SECTION 4 

Results 

This section discusses the analytical results for each analysis completed.  

4.1  Analytical Methods 
The parameters listed in Table 2-2 are divided into the following categories for discussion: 

• VOCs 
• Dissolved metals (aluminum and arsenic) 
• Biodegradation parameters 

− Dissolved oxygen 
− Sulfate 
− Nitrate/nitrite 
− Methane 
− Dissolved metals (iron and manganese) 

Figure 2-1 presents historical results for the COCs included in Table 2-1 for groundwater 
underlying the AVMA. Groundwater elevations and concentrations of carbon tetrachloride 
and chloroform are also included in Figure 2-1. The following subsections summarize the 
analytical results for each category of analysis. Complete validated analytical laboratory 
results are provided in Appendix B-2, and raw analytical data packages have been included 
electronically. 

4.2  Analytical Results 
4.2.1  Volatile Organic Compounds 
VOCs detected during sampling of the 10 wells in December 2008 are as follows: 

• PCE was detected in samples from six wells (AP-3468, AP-3534, AP-3774, AP-4342, 
AP-4411, and AP-4413) with concentrations ranging from 0.450 J micrograms per liter 
(µg/L) in AP-3774 to 120 µg/L in AP-4413 (Figure 2-1). Each PCE detection was above 
the MCL (except AP-3774) and occurred in wells that have histories of PCE 
contamination. Three of these wells (AP-4342, AP-4411, and AP-4413) are screened 
across the perched aquifer, directly below the AVMA. Three wells (AP-3468, AP-3534, 
an d AP-3774) are screened downgradient from these three wells, at the confluence, or 
downgradient, of the perched aquifer system and the locally semi-confined system 
(Figure 1-3). PCE was not detected in two of the wells located downgradient of the 
extent of contamination, AP-3870 and AP-3871; the cross-gradient well, AP-3893; or AP-
4341. Well AP-4341 is located in the estimated PCE contamination plume and has had 
detections of PCE during each of the previous nine sampling events conducted at the 
site. 
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• Biodegradation of PCE in groundwater sometimes occurs naturally by the process of 
reductive dechlorination and produces intermediate daughter products including 
trichloroethene (TCE), 1,1-dichloroethene (DCE), cis- and trans-dichloroethene (cis-
DCE/trans-DCE), and vinyl chloride (VC). None of these PCE degradation daughter 
products were detected in the wells sampled during the December 2008 sampling event. 

• Carbon tetrachloride was detected in two wells (AP-4342 and AP-4413) at concentrations 
of 1.29 µg/L and 1.32 µg/L, respectively. Both tetrachloride concentrations detected 
were below the MCL of 5 µg/L and occurred in wells that have histories of carbon 
tetrachloride detections. Both of these wells are screened across the perched aquifer, 
directly below the AVMA.  

• Chloroform was detected in three of the ten on-site wells, with concentrations ranging 
from 2.74 µg/L (AP-4342) to 5.27 µg/L (AP-4413); all below the ADEC MCL in 18 AAC 
75 of 100 µg/L .  

• Acetone was detected at a concentration of 3.94 J µg/L in the sample from Well AP-4411, 
which is less than the ADEC MCL in 18 AAC 75 of 33,000 µg/L.   

4.2.2  Biodegradation Parameters  
The evaluation of geochemical parameters provides a brief look at indicators of 
biodegradation of chlorinated compounds (such as PCE) to determine whether they provide 
weight-of-evidence support for the existence of possible biodegradation pathways at the 
AVMA. These pathways could be an effective route of natural attenuation for PCE under 
certain biochemical conditions, namely anaerobic environments in the presence of 
petroleum products. During the 2002-2003 RI (CH2M HILL, 2004), petroleum compounds, 
including diesel-range organics, residual-range organics, and gasoline-range organics, were 
detected sporadically at low levels within the extent of contamination. These compounds 
are no longer monitored at the AVMA.  

The following evaluation is based on a comparison of geochemical concentrations within the 
extent of contamination, which includes wellsAP-3468, AP-3534, AP-4341, AP-4342, 
AP-4411, and AP-4413, and with the cross-gradient background well AP-3893. Relative to 
background conditions, dissolved oxygen, nitrate, and sulfate concentrations are expected 
to be lower; dissolved iron, dissolved manganese, and methane are expected to be higher, 
within the extent of contamination if biodegradation is occurring. The following sections 
provide an evaluation of the geochemical results.  

Dissolved Oxygen 
Dissolved oxygen is the most energetically favorable electron acceptor for biodegradation 
and is used strictly under aerobic conditions. However, for PCE biodegradation to occur 
anaerobic conditions must exist and a less energetically favorable electron acceptor must be 
utilized (i.e. nitrate/nitrate, dissolved iron, or manganese). Dissolved oxygen is detrimental 
to the strictly anaerobic bacteria that are responsible for reductive dechlorination of longer-
chain chlorinated compounds such as PCE; thus, anaerobic or anoxic conditions (dissolved 
oxygen concentrations less than 2 milligrams per liter [mg/L]) are required for PCE 
biodegradation.  The presence of petroleum hydrocarbons also benefits this process. The 
lowest detected dissolved oxygen concentration detected in an AVMA monitoring well was 
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1.27 mg/L, which was recorded in background well AP-3893. Dissolved oxygen 
concentrations within the area of contaminated groundwater ranged from 6.88 to 11.39 
mg/L, which indicates that the plume is aerobic.  

Complete dissolved oxygen results are included on the Water Sampling Logs in Appendix 
A. 

Total Nitrate/Nitrite 
Following dissolved oxygen, nitrate is the second most energetically favorable electron 
acceptor and can be utilized by facultative anaerobic bacteria. Standard laboratory analysis 
for nitrate includes analysis of the total nitrate and nitrite due to the short reaction life of 
nitrite which chemically converts to nitrate rapidly under natural conditions. As a result, 
nitrite concentrations are typically very low or non-detect in groundwater. 

Conditions at the AVMA are currently aerobic; as a result, evidence of denitrification in 
nitrate levels was not expected. Nitrate was detected in all wells but one (AP-3893) at 
concentrations ranging from 0.75 to 3.22 mg/L.  Nitrate was not detected in background 
well AP-3893. Nitrite was not detected in the samples.  Because the ratios of nitrate vs. 
nitrite are necessary to determine if denitrification is taking place, these results do not 
provide support that nitrate/nitrite play a key role in in-situ biodegradation at this site. 

Dissolved Iron and Manganese 
Sample AP-4413 had a dissolved iron concentration of 684 J µg/L during the December 2008 
AVMA sampling event.  Each of the remaining project samples did not have detections of 
dissolved iron. There is no clear pattern of iron being used as an electron acceptor evident at 
the site.  

Dissolved manganese was detected in each of the plume wells (with the exception of Well 
AP-3534) at concentrations between 2.37 µg/L and 26.3 µg/L and in non-plume wells at 
concentrations between 1.86 J µg/L and 6.92 µg/L.  Background well AP-3893 had the 
highest concentration at the site of 42.3 µg/L.  

These results indicate that biodegradation is not occurring through the anaerobic iron and 
manganese reduction pathways. 

Sulfate  
Sulfate was detected in all 10 wells, and concentrations ranged from 21 mg/L to an 
estimated 39 mg/L. The concentration in background well AP-3893 was the lowest at the 
site. In general, sulfate concentrations across the area of contaminated groundwater ranged 
from 23 to a 29 mg/L. These results indicate that sulfate is not being utilized as an electron 
acceptor for in-situ biodegradation within the area of contaminated groundwater.  

Methane  
Methane was not detected in any wells during the December 2008 AVMA sampling event. 
This finding strongly indicates that the anaerobic biodegradation pathway of 
methanogenesis is not occurring. 
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4.2.3  Dissolved Aluminum and Arsenic  
Dissolved aluminum and arsenic were detected as follows: 

• Aluminum was detected in one well (AP-4413) at a concentration of 415 J µg/L. 

• Arsenic was only detected in background well AP-3893 at a concentration of 20.7 µg/L. 

Table 4-1 summarizes the contaminants found in OUE groundwater that exceed MCLs. 

TABLE 4-1 
Contaminants that Exceed MCLs and Their Locations at the AVMA, October 2007 

Contaminant Cleanup Levela (µg/L) Exceedance Locations 

PCE 5 AP-3468 (63.3 µg/L), AP-3534 (22.8 µg/L), AP-4342 (62.9 µg/L), 
AP-4411 (6.6 µg/L), AP-4413 (120 µg/L) 

Aluminum 50 AP-4413 (415 J µg/L) 

Arsenicb 10 AP-3893 (20.7 µg/L) 
aCleanup levels from 18 AAC 80 and 40 CFR 141/143. 
bArsenic levels are believed to be attributable to natural sources. 
 
µg/L = micrograms per liter 

4.3  Analysis of Trends 
4.3.1  PCE 
To examine trends in PCE concentrations I n wells within the approximate extent of PCE 
contamination (Figure 2-1), past results are presented graphically for individual wells 
AP-3468, AP-3534, AP-4341, AP-4342, AP-4411, and AP-4413 in Figure 4-1.  

Available historic data for these six wells includes 6 to 7 years of results. To date, PCE 
concentrations have tended to oscillate within two standard deviations of the mean for each 
well, with very few exceptions.  Overall increasing or decreasing trends are not definitively 
apparent. Individual well concentrations throughout the area have varied by anywhere 
from less than 1 to more than 90 µg/L between events. The most recent results appear to fall 
within the normal range of variability.  One exception is that for the first time PCE was not 
detected in the sample from AP-4341.  Definitive trends in PCE concentrations at the AVMA 
may become apparent over time as monitoring continues and more data are collected. 

A Mann-Kendall (M-K) statistical analysis was performed to help statistically identify PCE 
concentration trends at the AVMA in wells within the extent of contamination. M-K analysis 
is designed to indicate whether an increasing or decreasing trend is present, and to give a 
percentage that represents the statistical confidence interval of the increase or decrease. A 
confidence interval of 90 percent or above is considered a “significant” indication that a 
trend exists; however, it does not indicate the magnitude of the increase or decrease. 
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FIGURE 4-1 BACK 
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According to the M-K analysis, an increasing PCE concentration trend exists at well AP-
4342.  None of the results for the five other wells within the extent of contamination show a 
significant trend for PCE. The October 2007 (CH2M Hill, 2007d) report presented that well 
AP-4342 did not show a statistically significant increasing trend in PCE concentration; 
however, with additional datum from the December 2008 sampling event, a statistically 
significant increase in PCE concentration is present in well AP-4342. 

The use of a “seasonal” version of the M-K analysis was also considered. This version of 
M-K analysis is useful in identifying trends when seasonal variations (often related to 
fluctuations in groundwater levels) are affecting concentrations. At the AVMA, however, 
groundwater elevations are not highly variable and do not show strong seasonal variations. 
In addition, sampling has not been conducted on a consistent seasonal schedule, which 
makes sorting results into “seasons” difficult. As a result, the use of a seasonal M-K analysis 
was determined to not be useful at this site. 

Samples from the three downgradient wells (AP-3774, AP-3870, and AP-3871) and cross-
gradient well AP-3893 have historically produced PCE results ranging from non-detect to 
occasional low-level concentrations that are less than the MCL of 5 µg/L. Except for the 
concentration detected in well AP-3774 (0.450 J µg/L), PCE was not detected in the 3 
downgradient and 1 cross-gradient wells. These data suggest that the extent of 
contamination continues to remain relatively unchanged. 

4.3.2  Other Detected VOCs 
VOC breakdown products (TCE, DCE, cis-DCE, trans-DCE, and VC) of PCE biodegradation 
were not detected, indicating that these compounds do not exist in the AVMA wells within 
the extent of PCE contamination. This continued trend suggests that biodegradation is not 
occurring through reductive dechlorination pathways. 

The other detected VOCs, including carbon tetrachloride and chloroform, continue to exist 
in AVMA wells both within and outside the extent of PCE contamination. These analytes 
are frequently detected at concentrations less than established MCLs and tend to fluctuate 
between non-detect and several µg/L (see Figure 2-1). These compounds are not breakdown 
products of PCE and appear to exist at the site independently from PCE contamination. 
Chloroform is a daughter product of anaerobic carbon tetrachloride degradation, which 
suggests that anaerobic degradation of carbon tetrachloride may be occurring on site.  No 
significant increasing or decreasing trends are evident for these compounds. 

4.3.3  Dissolved Aluminum 
Available historical aluminum results are shown in Figure 2-1. Historical aluminum levels 
at OUE have sporadically exceeded the MCL of 50 µg/L at 8 of the 10 wells. Results from 
the December 2008 sampling event included one estimated exceedance at well AP-4413. 
Dramatic differences in concentrations often exist from year to year within individual wells. 
For example, overall results from well AP-4411 have ranged from non-detect to 15,100 µg/L. 
These differences in observed results may be the outcome of some of the earlier sampling 
results being reported as total metals results; whereas more recent results (2004 to the 
present) have been reported as only dissolved metals. The aluminum concentrations in the 
AVMA wells is currently considered to be representative of background levels. 
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4.3.4  Dissolved Arsenic 
Arsenic levels are also believed to be the result of natural background levels in the area. 
These detections continue to remain less than the MCL (10 µg/L) within the area of PCE 
contamination. The highest levels of arsenic are consistently found in cross-gradient well 
AP-3893, where they range from 13.5 µg/L to 24.2 µg/L, which may indicate that these 
concentrations represent background levels.  

4.3.5  Biodegradation Parameters 
Natural attenuation parameter results for dissolved oxygen, iron, methane, sulfate, and 
nitrate/nitrite were similar to previous results (CH2M HILL, 2006; CH2M HILL, 2007a, 
CH2M HILL 2007d). It has been determined that the concentrations of these parameters, 
along with the lack of PCE daughter products and historically low presence of petroleum 
products, suggest that biodegradation is not a major component of natural attenuation at the 
site. The primary natural attenuation pathway for PCE at the AVMA is considered to be 
dilution. 
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SECTION 5 

Conclusions  

Conclusions based on historical and current data through the December 2008 monitoring 
event are as follows: 

• PCE is the only established COC for OUE AVMA. The area of the extent of PCE 
contamination appears to be stable and contained; samples from the three downgradient 
wells continue to have non-detect or trace results. No significant increasing or 
decreasing trends in the PCE-affected area are statistically apparent from the historical 
monitoring data, except well AP-4342, which has shown a concentration increase with 
the addition of the December 2008 datum.  For the first time PCE was not detected in the 
sample from AP-4341, which is located within the groundwater contamination plume. 

• The results of biodegradation parameters and the near-absence of PCE breakdown 
products continue to suggest that biodegradation of PCE may be limited at the AVMA 
and that the primary mechanism of natural attenuation at the site continues to be 
dilution. For sites where biodegradation is not playing a key role in the attenuation 
process, monitoring and evaluation of biodegradation parameters provides very little 
value towards the understanding of the site contaminant conditions. Detected 
concentrations of other VOCs (such as chloroform), which are considered to be 
independent of the PCE contamination, continue to exist at low levels (below MCLs) and 
do not demonstrate increasing or decreasing trends. 

• Results of dissolved aluminum at well AP-4413 exceeded MCLs in December 2008. The 
source of aluminum, which is detected sporadically in some of the OUE AVMA wells, is 
currently believed to be natural (background). 

• Arsenic levels in groundwater at the AVMA remain below MCLs within the area of 
PCE-affected groundwater and are believed to be associated with natural sources. The 
only MCL exceedance for arsenic continues to be from cross-gradient well AP-3893. 
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Field Data Collection Forms 
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Appendix A1 
Water Sampling Logs 
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Fort Richardson Operable Unit E 
Groundwater Monitoring December 2008 
Data Quality Evaluation Report 

Introduction
This Data Quality Evaluation (DQE) assesses the quality of analytical results for water samples 
collected as part of ongoing groundwater monitoring at Operable Unit E (OUE; Armored 
Vehicle Maintenance Area), Fort Richardson, Alaska. We used data quality objectives (DQOs) 
and criteria presented in CH2M HILL’s November 2002 Quality Assurance Program Plan 
(QAPP) as well as internal laboratory quality-control limits for this assessment. 
 
This report presents a summary of data-quality issues and anomalies identified in our review 
that may affect the use of the results for ongoing groundwater monitoring. 

Analytical Results 
We collected a total of 10 project samples and one field-duplicate sample from 10 wells within 
OUE. We also collected one equipment-blank sample (EB) per day and, with one exception, 
delivered trip-blank samples (TBs) with coolers containing samples for analysis of volatile 
organic compounds (VOCs). We hand-delivered the samples to the SGS Environmental 
Services, Inc. (SGS) Anchorage laboratory in four sample delivery groups (SDGs): SGS work 
orders 108696, 1086519, 1086543, and 1086564. The samples were analyzed for the analytes listed 
in Table 1 by the methods shown: 

Table 1 
OUE Groundwater Analyses 

Parameter Method Laboratory

Volatile Organic Compounds (VOC) SW8260B SGS Anchorage 

Dissolved metals (aluminum, arsenic, iron, 
manganese)  

SW6020 SGS Anchorage 

Nitrite, nitrate, and sulfate SW9056 SGS Anchorage 

Dissolved methane RSK 175 SGS Wilmington 

 

SGS transferred samples for methane analysis to their Wilmington, NC laboratory by overnight 
carrier. 

As part of this DQE, we reviewed: (1) sample handling information, including chain-of-custody 
(COC) documentation, holding-time compliance, and sample receipt forms; (2) calibration 
information presented in the laboratory case narratives; (3) analytical sensitivity, including 
comparison of practical quantitation limits (PQLs) to DQOs and examination of field blank and 
method blank results; (4) accuracy, as assessed by laboratory control sample (LCS) and LCS 
duplicate (LCSD), matrix spike (MS) and MS duplicate (MSD), and surrogate recoveries; and (5) 
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precision, as assessed by relative percent difference between LCS/LCSD, MS/MSD, and project 
sample/field duplicate results. 

We validated analytical results, when affected by data-quality issues identified above, with data 
flags defined in the QAPP. We present the flagged results in Table 2; where multiple data flags 
were assigned for different data quality issues, the most conservative flag was designated as the 
final data flag for that result. 

The data flags used are defined below: 

� J = Analyte was present but the reported value may not be accurate or precise (estimated). 

� J+ = Analyte was present but the reported value may not be accurate or precise (biased 
high). 

� J- = Analyte was present but the reported value may not be accurate or precise (biased low). 

� R = The result was rejected as unusable due to analytical deficiencies. 

� U = Analyte was not detected at the specified reporting limit. 

� UJ = Analyte was not detected and the specified reporting limit may not be accurate or 
precise (estimated). 

Findings
We present a summary of our data-quality review below, and present flagged results in Table 2. 
We included the Alaska Department of Environmental Conservation laboratory data-review 
checklists for each SDG in Appendix B-3. 

Sample Handling 
We reviewed sample-receipt forms and COC documentation as we received it from SGS. 
Holding-time compliance was assessed upon receipt of the Level II laboratory reports. 

Sample Condition 
Temperature blank and cooler temperatures were within the acceptable range (2 °C to 6 °C) 
with the following exceptions: cooler temperature was low (1.5 °C) for SDG 1086519 and 
temperature blank and cooler temperatures were low (-0.1 °C and 0.1 °C, respectively) for SDG 
1086543. No ice was observed in the samples, so results were not affected by the low 
temperatures. 

Chain of Custody 
COC seals were absent from the coolers containing water samples for methane analysis that 
were shipped from SGS Anchorage to SGS Wilmington; we were therefore unable to determine 
if custody was breached during transportation between the two laboratories. We did not place 
COC seals on coolers we hand-delivered to the Anchorage SGS laboratory, since samples were 
in our custody until delivery. 
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Holding Times 
Holding-time criteria were met, with the exception of the nitrate, nitrite, and sulfate holding 
times for SDGs 1086543 and 1086564. The results were flagged J as estimated (with sulfate 
flagged J- to indicate low bias), and the reporting limits flagged UJ. Nitrate/nitrite results were 
not flagged J- as we cannot determine the direction of potential bias to nitrate/nitrite results 
(due to the potential for oxidation or reduction over time). 

Calibration
No calibration anomalies affecting data quality were identified in the laboratory case narratives. 

Analytical Sensitivity 
PQLs were compared to the reporting-limit objectives in the QAPP, and blank samples were 
checked to determine if water samples were contaminated from laboratory practices, cross-
contamination from other samples, or sampling equipment. 

Practical Quantitation Limits 
PQLs were within the reporting limit objectives specified in the QAPP. 

Method Blanks 
Method blanks (MBs) were analyzed for every preparation/analysis batch. MB results were 
below method detection limits (MDLs) and PQLs, with one exception. Trichloroethylene (TCE) 
was detected between the MDL and PQL in the VOC method blank in SDG 1086564; TCE was 
not detected in project samples, so results were not affected. 

Field Blanks 
Trip blanks were transported in coolers containing VOC samples, equipment blanks were 
collected at the required frequency (one per day), and results were below MDLs, with the 
following exceptions. 

Nitrite was detected between the MDL and PQL in the equipment blank for SDG 1086519; 
nitrite was not detected in project samples, so results were not affected. 

Chloroform was detected between the MDL and PQL in the equipment blank (EB) for SDG 
1086543; the chloroform result for sample 08FROAWA-12 (1.04 μg/L) was less than 5x the 
estimated concentration (0.450 μg/L, J) in the EB (08FROAWA-13), and therefore may be 
attributable to contamination from sampling equipment. Chloroform in this sample was 
qualified as not detected and the result flagged “U” at the detected concentration. 

No trip blank was present in the cooler for SDG 1086564; VOC results in the samples for this 
SDG are possibly attributable to contamination of sample vials from an outside source. This QC 
anomaly is not addressed in the QAPP, and it is not appropriate to qualify the data as 
estimated, biased, or non-detect. However, it is important to note, so the VOC data in question 
are flagged in the analytical results table with a dagger (†). Toluene was detected between the 
MDL and PQL in the EB for the same SDG; toluene was not detected in project samples, so the 
results were not affected by this QC anomaly. 
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Accuracy
We reviewed the analyte recovery information for QC samples and surrogate spikes to assess 
the accuracy of the analyses. LCS/LCSDs were reported for VOCs; LCSs and MS/MSDs were 
reported for metals; LCSs and undigested bench spikes and/or sample duplicates were 
reported for nitrate, nitrite, and sulfate; and LCS/LCSDs and MS/MSDs were reported for 
methane. 

Laboratory Control Samples 
LCS and LCSD analyte recoveries were within the laboratory control limits, with the exception 
of the LCSD recovery of naphthalene, which was recovered above the control limits (biased 
high) in SDG 1086496. Naphthalene was not detected in the project samples for this delivery 
group, so the results were not affected. 

Matrix Spike Samples 
Matrix spike samples provide information about the laboratory’s ability to recover analytes 
from the actual sample matrix, thus providing a measure of matrix effects. We designated 
sample 08FROAWA-15 for MS/MSD analysis (the project, or billable, MS/MSD). The laboratory 
also analyzed internal MS/MSDs, spiking other project samples. MS/MSD analyte recoveries 
were within laboratory control limits in all cases. 

Surrogates
Surrogates were added to all project and QC samples for VOC analysis. Surrogate recoveries 
were within laboratory control limits, with the exception of 4-bromofluorobenzene (biased 
high) in sample 08FROAWA-18; analytes corresponding to the surrogate were not detected in 
the sample, so results were not affected. 

Precision
We assessed precision by calculating relative percent difference (RPD; the difference between 
the original and duplicate results divided by the mean of the two) for LCS/LCSD, MS/MSD, 
and project-sample/field-duplicate pairs. LCS/LCSD and MS/MSD RPDs were within 
laboratory control limits in all cases. Field duplicate RPDs were within DQOs from the QAPP, 
where calculable. We assessed the precision of the nitrite, nitrate, and sulfate analysis by 
calculating RPD between project sample and undigested duplicate, or the MS/MSD (where 
available). RPDs were within laboratory control limits, where calculable. In SDGs 1086496 and 
1086519, the laboratory did not report duplicate or MS/MSD information for nitrite or nitrate 
(but did for sulfate); in these cases, we were unable to evaluate the analytical precision of the 
nitrite/nitrate results. We identified these results in the analytical results table with a double 
dagger (‡). The field-duplicate RPD (0% for nitrate) indicated adquate overall precision, so these 
results were not qualified as estimates. 

Overall Assessment 
To conclude our data review, we evaluated whether the quality of the analytical results was 
sufficient for the purposes of the project and whether data completeness goals were achieved. 
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No data were rejected as unusable, and completeness objectives were met. The data are 
accurate, precise, and representative, as qualified by the following data flags resulting from the 
QC anomalies described above. 

We summarize the key findings of our data quality review below: 

1. Methane samples transferred by SGS from their Anchorage laboratory to their 
Wilimington laboratory were lacking COC seals; we cannot determine if custody was 
breached or sample integrity was compromised during sample transit. 

2. Nitrate, nitrite, and sulfate holding-times were exceeded in two of four SDGs; nitrate, 
nitrite, and sulfate results for these samples (approximately 60 percent of total samples) 
were qualified as estimates. 

3. The chloroform result for one VOC sample was qualified as not detected due to an 
equipment blank detection. 

4. VOC results for the three project samples and the equipment blank in SDG 1086564 are 
in question due to lack of a trip-blank sample; this is noted in data tables and the data 
are flagged with a dagger (†). 

5. We were unable to assess the precision of nitrate, nitrite, and sulfate results for two of 
four SDGs (approximately 40 percent of total samples); these results were identified in 
the data table with a double dagger (‡). 

In general, the precision and accuracy of the data met the goals specified in the QAPP, and the 
data are of sufficient quality for the purposes of groundwater monitoring. 

 



Table 2
Validation Flags

DATA QUALITY EVALUATION REPORT

Sample ID Method Analyte
Final 

Result PQL Units Final Flag Reason
08FROAWA-09 SW9056 Nitrate 3220 µg/L J HT Exceeded
08FROAWA-09 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-09 SW9056 Sulfate 24800 µg/L J- HT Exceeded
08FROAWA-10 SW9056 Nitrate 1230 µg/L J HT Exceeded
08FROAWA-10 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-10 SW9056 Sulfate 24100 µg/L J- HT Exceeded
08FROAWA-11 SW9056 Nitrate 1230 µg/L J HT Exceeded
08FROAWA-11 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-11 SW9056 Sulfate 24300 µg/L J- HT Exceeded
08FROAWA-12 SW9056 Nitrate 1980 µg/L J HT Exceeded
08FROAWA-12 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-12 SW9056 Sulfate 23700 µg/L J- HT Exceeded
08FROAWA-12 SW8260B Chloroform 1.04 µg/L U EB Detection
08FROAWA-13 SW9056 Nitrate 100 µg/L UJ HT Exceeded
08FROAWA-13 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-13 SW9056 Sulfate 42 µg/L J- HT Exceeded
08FROAWA-15 SW9056 Nitrate 1920 µg/L J HT Exceeded
08FROAWA-15 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-15 SW9056 Sulfate 26800 µg/L J- HT Exceeded
08FROAWA-16 SW9056 Nitrate 1860 µg/L J HT Exceeded
08FROAWA-16 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-16 SW9056 Sulfate 28900 µg/L J- HT Exceeded
08FROAWA-17 SW9056 Nitrate 100 µg/L UJ HT Exceeded
08FROAWA-17 SW9056 Nitrite 100 µg/L UJ HT Exceeded
08FROAWA-17 SW9056 Sulfate 100 µg/L UJ HT Exceeded
08FROAWA-18 SW9056 Nitrate 2500 µg/L J HT Exceeded
08FROAWA-18 SW9056 Nitrite . 100 µg/L UJ HT Exceeded
08FROAWA-18 SW9056 Sulfate 22600 µg/L J- HT Exceeded

Notes:
µg/L micrograms per liter

HT holding time
EB equipment blank

J

J-

UJ

U analyte was not detected at the specified reporting limit

analyte was present but the reported value may not be accurate or precise 
(estimated)

analyte was not detected and the specified reporting limit may not be 
accurate or precise (estimated)

analyte was present but the reported value may not be accurate or precise 
(biased low)
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Appendix B2 - Validated Analytical Data

Location
Sample

Type
Sample

Date Sample ID Method Analyte
Final

Result

Final
Validation

Flag PQL MDL Units
AP3870 PS 2-Dec-08 08FROAWA-01 9056A Nitrate-N 1110 ‡ 100 31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 9056A Nitrite-N ND 100 31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 9056A Sulfate 24000 100 31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 RSK-175 Methane ND 7.2 2.28 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW6020 Aluminum ND 500 150 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW6020 Arsenic ND 5 1.5 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW6020 Iron ND 1000 310 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW6020 Manganese 2.04 2 0.62 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Acetone ND 10 3.1 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Benzene ND 0.4 0.12 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Bromobenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Bromoform ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Bromomethane ND 3 0.94 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Chloroethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Chloroform ND 1 0.3 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Chloromethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Dibromomethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Methylene chloride ND 5 1 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Naphthalene ND 2 0.62 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B o-Xylene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Styrene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Tetrachloroethene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Toluene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
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AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Trichloroethene ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP3870 PS 2-Dec-08 08FROAWA-01 SW8260B Xylenes (total) ND 2 1 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 9056A Nitrate-N 1180 ‡ 100 31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 9056A Nitrite-N ND 100 31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 9056A Sulfate 24600 100 31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 RSK-175 Methane ND 7.2 2.28 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW6020 Aluminum ND 500 150 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW6020 Arsenic ND 5 1.5 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW6020 Iron ND 1000 310 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW6020 Manganese 6.92 2 0.62 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Acetone ND 10 3.1 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Benzene ND 0.4 0.12 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Bromobenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Bromoform ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Bromomethane ND 3 0.94 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Chloroethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Chloroform ND 1 0.3 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Chloromethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Dibromomethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Methylene chloride ND 5 1 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Naphthalene ND 2 0.62 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B o-Xylene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Styrene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
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AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Tetrachloroethene 0.45 J 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Toluene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Trichloroethene ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP3774 PS 3-Dec-08 08FROAWA-04 SW8260B Xylenes (total) ND 2 1 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 9056A Nitrate-N 751 100 31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 9056A Nitrite-N ND 100 31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 9056A Sulfate 38800 100 31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 RSK-175 Methane ND 7.2 2.28 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW6020 Aluminum ND 500 150 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW6020 Arsenic ND 5 1.5 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW6020 Iron ND 1000 310 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW6020 Manganese 1.86 J 2 0.62 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Acetone ND 10 3.1 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Benzene ND 0.4 0.12 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Bromobenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Bromoform ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Bromomethane ND 3 0.94 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Chloroethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Chloroform 3.73 1 0.3 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Chloromethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Dibromomethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Methylene chloride ND 5 1 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Naphthalene ND 2 0.62 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B o-Xylene ND 1 0.31 µg/L
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AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Styrene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Tetrachloroethene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Toluene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Trichloroethene ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP3871 PS 3-Dec-08 08FROAWA-05 SW8260B Xylenes (total) ND 2 1 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 9056A Nitrate-N ND 100 31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 9056A Nitrite-N ND 100 31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 9056A Sulfate 20600 100 31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 RSK-175 Methane ND 7.2 2.28 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW6020 Aluminum ND 500 150 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW6020 Arsenic 20.7 5 1.5 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW6020 Iron ND 1000 310 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW6020 Manganese 42.3 2 0.62 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Acetone ND 10 3.1 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Benzene ND 0.4 0.12 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Bromobenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Bromoform ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Bromomethane ND 3 0.94 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Chloroethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Chloroform ND 1 0.3 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Chloromethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Dibromomethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Methylene chloride ND 5 1 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
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AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Naphthalene ND 2 0.62 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B o-Xylene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Styrene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Tetrachloroethene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Toluene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Trichloroethene ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP3893 PS 3-Dec-08 08FROAWA-06 SW8260B Xylenes (total) ND 2 1 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 9056A Nitrate-N 3220 J 100 31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 9056A Nitrite-N ND UJ 100 31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 9056A Sulfate 24800 100 31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 RSK-175 Methane ND 7.2 2.28 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW6020 Aluminum ND 500 150 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW6020 Arsenic ND 5 1.5 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW6020 Iron ND 1000 310 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW6020 Manganese 4.17 2 0.62 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Acetone 3.94 J 10 3.1 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Benzene ND 0.4 0.12 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Bromobenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Bromoform ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Bromomethane ND 3 0.94 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Chloroethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Chloroform ND 1 0.3 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Chloromethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Dibromomethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Ethylbenzene ND 1 0.31 µg/L
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AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Methylene chloride ND 5 1 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Naphthalene ND 2 0.62 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B o-Xylene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Styrene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Tetrachloroethene 6.64 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Toluene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Trichloroethene ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP4411 PS 4-Dec-08 08FROAWA-09 SW8260B Xylenes (total) ND 2 1 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 9056A Nitrate-N 1230 J 100 31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 9056A Nitrite-N ND UJ 100 31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 9056A Sulfate 24100 100 31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 RSK-175 Methane ND 7.2 2.28 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW6020 Aluminum ND 500 150 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW6020 Arsenic ND 5 1.5 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW6020 Iron ND 1000 310 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW6020 Manganese ND 2 0.62 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Acetone ND 10 3.1 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Benzene ND 0.4 0.12 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Bromobenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Bromoform ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Bromomethane ND 3 0.94 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Chloroethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Chloroform ND 1 0.3 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Chloromethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
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AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Dibromomethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Methylene chloride ND 5 1 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Naphthalene ND 2 0.62 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B o-Xylene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Styrene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Tetrachloroethene 22.8 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Toluene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Trichloroethene ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP3534 PS 4-Dec-08 08FROAWA-10 SW8260B Xylenes (total) ND 2 1 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 9056A Nitrate-N 1230 J 100 31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 9056A Nitrite-N ND UJ 100 31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 9056A Sulfate 24300 100 31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 RSK-175 Methane ND 7.2 2.28 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW6020 Aluminum ND 500 150 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW6020 Arsenic ND 5 1.5 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW6020 Iron ND 1000 310 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW6020 Manganese ND 2 0.62 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Acetone ND 10 3.1 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Benzene ND 0.4 0.12 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Bromobenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Bromoform ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Bromomethane ND 3 0.94 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Chloroethane ND 1 0.31 µg/L
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AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Chloroform ND 1 0.3 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Chloromethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Dibromomethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Methylene chloride ND 5 1 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Naphthalene ND 2 0.62 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B o-Xylene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Styrene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Tetrachloroethene 23.2 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Toluene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Trichloroethene ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP9534 FD 4-Dec-08 08FROAWA-11 SW8260B Xylenes (total) ND 2 1 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 9056A Nitrate-N 1980 J 100 31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 9056A Nitrite-N ND UJ 100 31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 9056A Sulfate 23700 100 31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 RSK-175 Methane ND 7.2 2.28 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW6020 Aluminum ND 500 150 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW6020 Arsenic ND 5 1.5 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW6020 Iron ND 1000 310 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW6020 Manganese 5.27 2 0.62 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Acetone ND 10 3.1 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Benzene ND 0.4 0.12 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Bromobenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Bromoform ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Bromomethane ND 3 0.94 µg/L
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Appendix B2 - Validated Analytical Data
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AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Chloroethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Chloroform ND U 1.04 0.3 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Chloromethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Dibromomethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Methylene chloride ND 5 1 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Naphthalene ND 2 0.62 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B o-Xylene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Styrene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Tetrachloroethene 63.3 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Toluene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Trichloroethene ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP3468 PS 4-Dec-08 08FROAWA-12 SW8260B Xylenes (total) ND 2 1 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 9056A Nitrate-N 1920 J 100 31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 9056A Nitrite-N ND UJ 100 31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 9056A Sulfate 26800 100 31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 RSK-175 Methane ND 7.2 2.28 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW6020 Aluminum ND 500 150 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW6020 Arsenic ND 5 1.5 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW6020 Iron ND 1000 310 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW6020 Manganese 2.37 2 0.62 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Acetone ND 10 3.1 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Benzene ND 0.4 0.12 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Bromobenzene ND 1 0.31 µg/L
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AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Bromoform ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Bromomethane ND 3 0.94 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Carbon tetrachloride 1.29 † 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Chloroethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Chloroform 2.74 † 1 0.3 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Chloromethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Dibromomethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Methylene chloride ND 5 1 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Naphthalene ND 2 0.62 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B o-Xylene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Styrene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Tetrachloroethene 62.9 † 10 3.1 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Toluene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Trichloroethene ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP4342 PS 5-Dec-08 08FROAWA-15 SW8260B Xylenes (total) ND 2 1 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 9056A Nitrate-N 1860 J 100 31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 9056A Nitrite-N ND UJ 100 31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 9056A Sulfate 28900 100 31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 RSK-175 Methane ND 7.2 2.28 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW6020 Aluminum 415 J 500 150 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW6020 Arsenic ND 5 1.5 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW6020 Iron 684 J 1000 310 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW6020 Manganese 26.3 2 0.62 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
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Appendix B2 - Validated Analytical Data

Location
Sample

Type
Sample

Date Sample ID Method Analyte
Final

Result

Final
Validation

Flag PQL MDL Units
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Acetone ND 10 3.1 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Benzene ND 0.4 0.12 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Bromobenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Bromoform ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Bromomethane ND 3 0.94 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Carbon tetrachloride 1.32 † 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Chloroethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Chloroform 5.27 † 1 0.3 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Chloromethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Dibromomethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Methylene chloride ND 5 1 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Naphthalene ND 2 0.62 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B o-Xylene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Styrene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Tetrachloroethene 120 10 3.1 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Toluene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Trichloroethene ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP4413 PS 5-Dec-08 08FROAWA-16 SW8260B Xylenes (total) ND 2 1 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 9056A Nitrate-N 2500 J 100 31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 9056A Nitrite-N ND UJ 100 31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 9056A Sulfate 22600 100 31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 RSK-175 Methane ND 7.2 2.28 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW6020 Aluminum ND 500 150 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW6020 Arsenic ND 5 1.5 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW6020 Iron ND 1000 310 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW6020 Manganese 4.19 2 0.62 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,1,1,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,1,1-Trichloroethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,1,2,2-Tetrachloroethane ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,1,2-Trichloroethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,1-Dichloroethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,1-Dichloroethene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,1-Dichloropropene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2,3-Trichlorobenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2,3-Trichloropropane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2,4-Trichlorobenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2,4-Trimethylbenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2-Dibromo-3-chloropropane ND 2 0.62 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2-Dibromoethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2-Dichlorobenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2-Dichloroethane ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,2-Dichloropropane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,3,5-Trimethylbenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,3-Dichlorobenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,3-Dichloropropane ND 0.4 0.12 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 1,4-Dichlorobenzene ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 2,2-Dichloropropane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 2-Butanone (MEK) ND 10 3.1 µg/L
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Location
Sample

Type
Sample

Date Sample ID Method Analyte
Final

Result

Final
Validation

Flag PQL MDL Units
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 2-Chlorotoluene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 2-Hexanone ND 10 3.1 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 4-Chlorotoluene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 4-Isopropyltoluene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B 4-Methyl-2-pentanone (MIBK) ND 10 3.1 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Acetone ND 10 3.1 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Benzene ND 0.4 0.12 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Bromobenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Bromochloromethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Bromodichloromethane ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Bromoform ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Bromomethane ND 3 0.94 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Carbon disulfide ND 2 0.62 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Carbon tetrachloride ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Chlorobenzene ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Chloroethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Chloroform ND 1 0.3 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Chloromethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B cis-1,2-Dichloroethene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B cis-1,3-Dichloropropene ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Dibromochloromethane ND 0.5 0.15 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Dibromomethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Dichlorodifluoromethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Ethylbenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Hexachlorobutadiene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Isopropylbenzene (Cumene) ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Methylene chloride ND 5 1 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Methyl-t-butyl ether ND 5 1.5 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Naphthalene ND 2 0.62 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B n-Butylbenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B n-Propylbenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B o-Xylene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B P & M -Xylene ND 2 0.62 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B sec-Butylbenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Styrene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B tert-Butylbenzene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Tetrachloroethene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Toluene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B trans-1,2-Dichloroethene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B trans-1,3-Dichloropropene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Trichloroethene ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Trichlorofluoromethane ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Vinyl chloride ND 1 0.31 µg/L
AP4341 PS 5-Dec-08 08FROAWA-18 SW8260B Xylenes (total) ND 2 1 µg/L

Notes:
µg/L micrograms per liter
mg/L milligrams per liter

ND analyte not detected above PQL
PQL practical quantitation limit
MDL method detection limt

PS project sample
FD field duplicate

J
J+
J-

UJ
U analyte was not detected at the specified reporting limit
† trip blank was not submitted to lab in associated cooler; source of sample contamination not certain.
‡ unable to assess the precision 

analyte was present but the reported value may not be accurate or precise (estimated)
analyte was present but the reported value may not be accurate or precise (biased high)
analyte was present but the reported value may not be accurate or precise (biased low)
analyte was not detected and the specified reporting limit may not be accurate or precise (estimated)

12 of 12



 

ANC/17261-741 oue dec 2010 report 

Appendix B3 
ADEC Laboratory Data Review Checklists 



 

ANC/17261-741 oue dec 2010 report 

 



SGS Work Order Number: 1086496

Page 1 of 5 

LABORATORY DATA REVIEW CHECKLIST  

(NOTE: NA = not applicable)

1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample 
analyses? Yes / No

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
laboratory, was the laboratory performing the analyses ADEC CS-approved? Yes / No / NA
Note: ADEC certification is not required for methane analysis.

2. Chain of Custody (COC) 

a. COC information completed, signed, and dated (including released/received by)? 
Yes / No    Note: COC seals were absent from the cooler of methane samples sent to SGS’s 
Wilmington NC laboratory. 

b. Were the correct analyses requested? Yes / No    Note: Ethane and ethene were requested on 
the COC form; these analytes were not in the SAP for Operable Unit E, so their results 
were not reported.

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?       
Yes/ No 

b. Sample preservation acceptable - acidified waters, MeOH-preserved VOC soil (GRO, 
BTEX, VOCs, etc.)? Yes / No  

c. Sample condition documented - broken, leaking (soil MeOH), zero headspace (VOC 
vials)?  NA / Yes / No

d. If there were any discrepancies, were they documented (e.g., incorrect sample 
containers/preservation, sample temperatures outside range, insufficient sample size, 
missing samples)? NA / Yes / No 

e. Data quality or usability affected? Yes (explain) / No

4. Case Narrative 

a. Present and understandable? Yes / No (explain) 

b. Discrepancies, errors or QC failures noted by the lab? NA / Yes / No (explain)
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c. Were all corrective actions documented? NA / Yes / No (explain)     Note: No corrective action 
was required.

d. Is there an effect on data quality/usability, according to the case narrative? NA / No / Yes 
(explain) 

5. Sample Results 

a. Correct analyses performed/reported as requested on COC? Yes / No (explain)

b. All applicable holding times met? Yes  / No

c. All soils reported on a dry-weight basis? NA / Yes / No

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for 
the project? Yes / No (explain only for non-detects with elevated PQLs) Note:
1,2,3-Trichloropropane and ethylene dibromide PQLs were above their respective ADEC 
Table C groundwater cleanup levels; the PQLs met the reporting limit objectives specified 
in the QAPP, and these analytes are not a focus of this project, so data usability is not 
affected.

e. Data quality or usability affected? No / Yes (explain)

6. QC Samples 

a. Method Blank

i. Is at least one method blank (MB) reported per matrix, analysis, and 20 samples? Yes / No
ii. Are all method blank results less than PQL? Yes / No
iii. If MB above PQL, what samples are affected?  

iv. Do the affected sample(s) have data flags? Yes / No / NA

If so, are the data flags clearly defined? Yes / No / NA

 v. Are data quality or usability affected? No (i.e., MB data are acceptable) / Yes (Explain) 

b. Laboratory Control Sample/Duplicate (LCS/LCSD)  

i. Organics - Is at least one LCS/LCSD reported per matrix, analysis, and 20 samples?   
NA /Yes / No
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ii. Metals/Inorganics - Is at least one LCS and one sample duplicate reported per matrix, analysis 
and 20 samples? NA / Yes / No    Note: A LCS and a MS/MSD were reported for the 
metals analysis. A LCS was reported for nitrate, nitrite, and sulfate, and an undigested 
duplicate and undigested bench spike were reported for sulfate.

iii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs?  [AK petroleum methods %R < 20%; other analyses, refer to lab 
QC pages] Yes / No (explain)    Note: LCSD recovery of naphthalene was high; 
naphthalene was not detected in project samples, so results were not affected.

iv. Precision – Are all relative percent differences (RPDs) reported and less than method or 
laboratory limits, or project-specified DQOs? Yes / No (explain) 

v. If %R or RPD is outside of acceptable limits, what samples are affected? NA or list

vi. Do the affected samples(s) have data flags? NA /Yes / No (explain)

 If so, are the data flags clearly defined?  

vii. Is the data quality or usability affected?  NA / Yes / No (explain). Note: We cannot calculate 
the analytical precision of the nitrate/nitrite results.  Does not affect data quality for 
project purposes 

c. Surrogates - Organics Only  

i. Are surrogate recoveries reported for organic analyses, including field, QC and laboratory 
samples? Yes / No

ii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs? Yes / No

iii. Do the sample results with failed surrogate recoveries have data flags? NA /Yes / No (explain)

If so, are the data flags clearly defined? Yes / No / NA

iv. Is the data quality or usability affected?  No or explain.

d. Trip Blank (volatiles only) 

i. Is at least one trip blank (TB) reported per matrix, analysis and cooler? NA / Yes / No
Note: Sample 08FROAWA-03 was the trip blank for VOCs.

ii. Are TB results less than PQLs? NA / Yes / No
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iii. If TB is above the PQL, what samples are affected? NA or list samples

iv. Is the data quality or usability affected? No or explain.

e. Field Duplicate

i. Was at least one field duplicate submitted per matrix, analysis and 10 project samples?  
Yes / No    Note: OUE field duplicate pair was 08FROAWA-10/08FROAWA-11, analyzed in 
work order 1086543. 

ii. Were the field duplicates submitted blind to the lab? Yes / No / NA

iii. Precision – Are all relative percent differences (RPDs) less than specified DQOs 
(recommended: 30% for nitrate, nitrite, and sulfate. QAPP: 15% for VOCs) ? Yes / No / NA

iv. Is the data quality or usability affected?  No / Yes (explain) 

f. Decontamination or Equipment Blank (if applicable)  

Not Applicable or…

Note: Sample 08FROAWA-02 was the equipment blank.

i. Are all results less than the PQL? Yes  / No 

ii. If results are above PQL, what samples are affected? NA or list

iii. Is the data quality or usability affected?  No or Explain.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-specific, etc.) 

Not applicable or …

a. Are they defined and appropriate? Yes / No

Completed by: Rodney Guritz 
Title:  Environmental Chemist    Date:  December 19, 2008 
Consultant Firm:  Shannon & Wilson, Inc. 
CS Report Name:  Fort Richardson Operable Unit E Armored Vehicle Maintenance Area 
Groundwater Monitoring 
Laboratory Report Date:  December 18, 2008 
Laboratory Name:  SGS Environmental Services, Inc. 
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Laboratory Report Numbers:  1086496

ADEC File Number:  2102.38.005 
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LABORATORY DATA REVIEW CHECKLIST  

(NOTE: NA = not applicable)

1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample 
analyses? Yes / No

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
laboratory, was the laboratory performing the analyses ADEC CS-approved? Yes / No / NA
Note: ADEC certification is not required for methane analysis.

2. Chain of Custody (COC) 

a. COC information completed, signed, and dated (including released/received by)? 
Yes / No    Note: COC seals were absent from the cooler of methane samples sent to SGS’s 
Wilmington NC laboratory. 

b. Were the correct analyses requested? Yes / No    Note: Ethane and ethene were requested on 
the COC form; these analytes were not in the SAP for Operable Unit E, so their results 
were not reported.

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?       
Yes/ No    Note: Cooler temperature was 1.5 °C upon delivery; temperature blank 
was in the acceptable range, and no ice was observed in the samples, so data 
quality was not affected. 

b. Sample preservation acceptable - acidified waters, MeOH-preserved VOC soil (GRO, 
BTEX, VOCs, etc.)? Yes / No  

c. Sample condition documented - broken, leaking (soil MeOH), zero headspace (VOC 
vials)?  NA / Yes / No

d. If there were any discrepancies, were they documented (e.g., incorrect sample 
containers/preservation, sample temperatures outside range, insufficient sample size, 
missing samples)? NA / Yes / No 

e. Data quality or usability affected? Yes (explain) / No

4. Case Narrative 

a. Present and understandable? Yes / No (explain) 
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b. Discrepancies, errors or QC failures noted by the lab? NA / Yes / No (explain)

c. Were all corrective actions documented? NA / Yes / No (explain)

d. Is there an effect on data quality/usability, according to the case narrative? NA / No / Yes 
(explain) 

5. Sample Results 

a. Correct analyses performed/reported as requested on COC? Yes / No (explain)

b. All applicable holding times met? Yes  / No

c. All soils reported on a dry-weight basis? NA / Yes / No

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for 
the project? Yes / No (explain only for non-detects with elevated PQLs) Note:
1,2,3-Trichloropropane and ethylene dibromide PQLs were above their respective ADEC 
Table C groundwater cleanup levels; however, the PQLs met the reporting limit 
objectives specified in the QAPP, and these analytes are not a focus of this project, so data 
usability is not affected.

e. Data quality or usability affected? No / Yes (explain)

6. QC Samples 

a. Method Blank

i. Is at least one method blank (MB) reported per matrix, analysis, and 20 samples? Yes / No
ii. Are all method blank results less than PQL? Yes / No
iii. If MB above PQL, what samples are affected?  

iv. Do the affected sample(s) have data flags? Yes / No / NA

If so, are the data flags clearly defined? Yes / No / NA

 v. Are data quality or usability affected? No (i.e., MB data are acceptable) / Yes (Explain) 

b. Laboratory Control Sample/Duplicate (LCS/LCSD)  

i. Organics - Is at least one LCS/LCSD reported per matrix, analysis, and 20 samples?   
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NA / Yes / No    Note: A LCS/LCSD and a MS/MSD were reported for the methane 
analysis.

ii. Metals/Inorganics - Is at least one LCS and one sample duplicate reported per matrix, analysis 
and 20 samples? NA / Yes / No    Note: A LCS and a MS/MSD were reported for the 
metals analysis. A LCS, an undigested duplicate, and a bench spike were reported for 
the sulfate analysis. A LCS was reported for nitrate and nitrite, but no sample 
duplicates were.

iii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs?  [AK petroleum methods %R < 20%; other analyses, refer to lab 
QC pages] Yes / No (explain) 

iv. Precision – Are all relative percent differences (RPDs) reported and less than method or 
laboratory limits, or project-specified DQOs? Yes / No (explain) Note: RPDs were not 
calculated for the metals MS/MSD on the laboratory report, but our RPD calculations 
were within DQOs.

v. If %R or RPD is outside of acceptable limits, what samples are affected? NA or list

vi. Do the affected samples(s) have data flags? NA /Yes / No (explain)

 If so, are the data flags clearly defined?  

vii. Is the data quality or usability affected?  No or explain Note: We cannot assess the 
analytical precision of the nitrate/nitrite results.  Data quality not affected for project 
purposes.

c. Surrogates - Organics Only  

i. Are surrogate recoveries reported for organic analyses, including field, QC and laboratory 
samples? Yes / No

ii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs? Yes / No

iii. Do the sample results with failed surrogate recoveries have data flags? NA /Yes / No (explain)

If so, are the data flags clearly defined? Yes / No / NA

iv. Is the data quality or usability affected?  No or explain.
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d. Trip Blank (volatiles only) 

i. Is at least one trip blank (TB) reported per matrix, analysis and cooler? NA / Yes / No
Note: Sample 08FROAWA-08 was the trip blank for VOCs.

ii. Are TB results less than PQLs? NA / Yes / No

iii. If TB is above the PQL, what samples are affected? NA or list samples

iv. Is the data quality or usability affected? No or explain.

e. Field Duplicate

i. Was at least one field duplicate submitted per matrix, analysis and 10 project samples?  
Yes / No    Note: OUE field duplicate pair was 08FROAWA-10/08FROAWA-11, analyzed in 
work order 1086543. 

ii. Were the field duplicates submitted blind to the lab? Yes / No / NA

iii. Precision – Are all relative percent differences (RPDs) less than specified DQOs 
(recommended: 30% for nitrate, nitrite, and sulfate. QAPP: 15% for VOCs) ? Yes / No / NA

iv. Is the data quality or usability affected?  No / Yes (explain) 

f. Decontamination or Equipment Blank (if applicable)  

Not Applicable or…

Note: Sample 08FROAWA-07 was the equipment blank.

i. Are all results less than the PQL? Yes / No    Note: Nitrite was detected between the MDL 
and the PQL. 

ii. If results are above PQL, what samples are affected? NA or list    Note: Nitrite was not 
detected in project samples.

iii. Is the data quality or usability affected?  No or Explain.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-specific, etc.) 

Not applicable or …

a. Are they defined and appropriate? Yes / No
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LABORATORY DATA REVIEW CHECKLIST  

(NOTE: NA = not applicable)

1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample 
analyses? Yes / No

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
laboratory, was the laboratory performing the analyses ADEC CS-approved? Yes / No / NA
Note: ADEC certification not required for methane analysis.

2. Chain of Custody (COC) 

a. COC information completed, signed, and dated (including released/received by)? 
Yes / No    Note: COC seals were absent from the cooler of methane samples sent to SGS’s 
Wilmington NC laboratory. 

b. Were the correct analyses requested? Yes / No    Note: Ethane and ethene were requested on 
the COC form; these analytes were not in the SAP for Operable Unit E, so their results 
were not reported.

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?       
Yes/ No    Note: The temperature blank was at -0.1 °C and the cooler was at 0.1 °C 
upon deliver. No ice was observed in samples, so results were not affected. 

b. Sample preservation acceptable - acidified waters, MeOH-preserved VOC soil (GRO, 
BTEX, VOCs, etc.)? Yes / No  

c. Sample condition documented - broken, leaking (soil MeOH), zero headspace (VOC 
vials)?  NA / Yes / No

d. If there were any discrepancies, were they documented (e.g., incorrect sample 
containers/preservation, sample temperatures outside range, insufficient sample size, 
missing samples)? NA / Yes / No 

e. Data quality or usability affected? Yes (explain) / No

4. Case Narrative 

a. Present and understandable? Yes / No (explain) 
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b. Discrepancies, errors or QC failures noted by the lab? NA / Yes / No (explain)

c. Were all corrective actions documented? NA / Yes / No (explain)     Note: No corrective action 
was required.

d. Is there an effect on data quality/usability, according to the case narrative? NA / No / Yes 
(explain) 

5. Sample Results 

a. Correct analyses performed/reported as requested on COC? Yes / No (explain)

b. All applicable holding times met? Yes  / No    Note: Nitrate, nitrite, and sulfate hold time was 
exceeded by 1 day for all samples.

c. All soils reported on a dry-weight basis? NA / Yes / No

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for 
the project? Yes / No (explain only for non-detects with elevated PQLs) Note:
1,2,3-Trichloropropane and ethylene dibromide PQLs were above their respective ADEC 
Table C groundwater cleanup levels; however, the PQLs met the reporting limit 
objectives specified in the QAPP, and these analytes are not a focus of this project, so data 
usability is not affected.

e. Data quality or usability affected? No / Yes (explain)    Note: Nitrate, nitrite, and sulfate 
results may be biased due to exceeded hold time; results are flagged as estimates (J).

6. QC Samples 

a. Method Blank

i. Is at least one method blank (MB) reported per matrix, analysis, and 20 samples? Yes / No
ii. Are all method blank results less than PQL? Yes / No
iii. If MB above PQL, what samples are affected?  

iv. Do the affected sample(s) have data flags? Yes / No / NA

If so, are the data flags clearly defined? Yes / No / NA

 v. Are data quality or usability affected? No (i.e., MB data are acceptable) / Yes (Explain) 
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b. Laboratory Control Sample/Duplicate (LCS/LCSD)  

i. Organics - Is at least one LCS/LCSD reported per matrix, analysis, and 20 samples?   
NA / Yes / No

ii. Metals/Inorganics - Is at least one LCS and one sample duplicate reported per matrix, analysis 
and 20 samples? NA / Yes / No    Note: A LCS and a MS/MSD were reported for the 
metals analysis, while a LCS and an undigested duplicate and a MS/MSD were 
reported for nitrate, nitrite, and sulfate analysis.

iii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs?  [AK petroleum methods %R < 20%; other analyses, refer to lab 
QC pages] Yes / No (explain) 

iv. Precision – Are all relative percent differences (RPDs) reported and less than method or 
laboratory limits, or project-specified DQOs? Yes / No (explain) 

v. If %R or RPD is outside of acceptable limits, what samples are affected? NA or list

vi. Do the affected samples(s) have data flags? NA /Yes / No (explain)

 If so, are the data flags clearly defined?  

vii. Is the data quality or usability affected?  No or explain.

c. Surrogates - Organics Only  

i. Are surrogate recoveries reported for organic analyses, including field, QC and laboratory 
samples? Yes / No

ii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs? Yes / No

iii. Do the sample results with failed surrogate recoveries have data flags? NA /Yes / No (explain)

If so, are the data flags clearly defined? Yes / No / NA

iv. Is the data quality or usability affected?  No or explain.

d. Trip Blank (volatiles only) 

i. Is at least one trip blank (TB) reported per matrix, analysis and cooler? NA / Yes / No
Note: Sample 08FROAWA-14 was the trip blank for VOCs.
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ii. Are TB results less than PQLs? NA / Yes / No

iii. If TB is above the PQL, what samples are affected? NA or list samples

iv. Is the data quality or usability affected? No or explain.

e. Field Duplicate

i. Was at least one field duplicate submitted per matrix, analysis and 10 project samples?  
Yes / No    Note: OUE field duplicate pair was 08FROAWA-10/08FROAWA-11.

ii. Were the field duplicates submitted blind to the lab? Yes / No / NA

iii. Precision – Are all relative percent differences (RPDs) less than specified DQOs 
(recommended: 30% for nitrate, nitrite, and sulfate. QAPP: 15% for VOCs) ? Yes / No / NA

iv. Is the data quality or usability affected?  No / Yes (explain) 

f. Decontamination or Equipment Blank (if applicable)  

Not Applicable or…

Note: Sample 08FROAWA-13 was the equipment blank.

i. Are all results less than the PQL? Yes / No    Note: Chloroform was detected between the 
MDL and the PQL in the EB. 

ii. If results are above PQL, what samples are affected? NA or list:  08FROAWA-12

iii. Is the data quality or usability affected?  Explain.    Note: Chloroform (a common lab 
contaminant) was detected at 1.04 µg/L in sample 08FROAWA-12; this is less than 10x the 
EB detection, so this result may be attributable to contamination from sampling 
equipment.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-specific, etc.) 

Not applicable or …

a. Are they defined and appropriate? Yes / No
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LABORATORY DATA REVIEW CHECKLIST  

(NOTE: NA = not applicable)

1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample 
analyses? Yes / No

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate 
laboratory, was the laboratory performing the analyses ADEC CS-approved? Yes / No / NA
Note: ADEC certification not required for methane analysis.

2. Chain of Custody (COC) 

a. COC information completed, signed, and dated (including released/received by)? 
Yes / No    Note: There were no COC seals on the coolers delivered to SGS Anchorage, since 
they were hand-delivered in person by the sampler. COC seals were absent from the cooler of 
methane samples sent to SGS’s Wilmington NC laboratory. 

b. Were the correct analyses requested? Yes / No    Note: Ethane and ethene were requested on 
the COC form; these analytes were not in the SAP for Operable Unit E, so their results 
were not reported.

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?       
Yes/ No 

b. Sample preservation acceptable - acidified waters, MeOH-preserved VOC soil (GRO, 
BTEX, VOCs, etc.)? Yes / No  

c. Sample condition documented - broken, leaking (soil MeOH), zero headspace (VOC 
vials)?  NA / Yes / No

d. If there were any discrepancies, were they documented (e.g., incorrect sample 
containers/preservation, sample temperatures outside range, insufficient sample size, 
missing samples)? NA / Yes / No    Note: No trip blank was submitted with the VOC 
samples. 

e. Data quality or usability affected? Yes (explain) / No Note: See trip blank section 
below. 
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4. Case Narrative 

a. Present and understandable? Yes / No (explain) 

b. Discrepancies, errors or QC failures noted by the lab? NA / Yes / No (explain)

c. Were all corrective actions documented? NA / Yes / No (explain)     Note: No corrective action 
was required.

d. Is there an effect on data quality/usability, according to the case narrative? NA / No / Yes 
(explain) 

5. Sample Results 

a. Correct analyses performed/reported as requested on COC? Yes / No (explain)

b. All applicable holding times met? Yes / No    Note: Nitrate, nitrite, and sulfate hold time was 
exceeded by 1 day for all samples.

c. All soils reported on a dry-weight basis? NA / Yes / No

d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for 
the project? Yes / No (explain only for non-detects with elevated PQLs) Note:
1,2,3-Trichloropropane and ethylene dibromide PQLs were above their respective ADEC 
Table C groundwater cleanup levels; however, the PQLs met the reporting limit 
objectives specified in the QAPP, and these analytes are not a focus of this project, so data 
usability is not affected.

e. Data quality or usability affected? No / Yes (explain)    Note: Nitrate, nitrite, and sulfate 
results may be biased due to exceeded hold time; results are flagged as estimates (J).

6. QC Samples 

a. Method Blank

i. Is at least one method blank (MB) reported per matrix, analysis, and 20 samples? Yes / No
ii. Are all method blank results less than PQL? Yes / No Note: Trichloroethylene (TCE) was 

detected between the MDL and PQL in the VOC MB.
iii. If MB above PQL, what samples are affected? 

Note: TCE was not detected in project samples. 

iv. Do the affected sample(s) have data flags? Yes / No / NA
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If so, are the data flags clearly defined? Yes / No / NA

 v. Are data quality or usability affected? No (i.e., MB data are acceptable) / Yes (Explain) 

b. Laboratory Control Sample/Duplicate (LCS/LCSD)  

i. Organics - Is at least one LCS/LCSD reported per matrix, analysis, and 20 samples?   
NA / Yes / No    Note: A project (billable) MS/MSD was also reported.

ii. Metals/Inorganics - Is at least one LCS and one sample duplicate reported per matrix, analysis 
and 20 samples? NA / Yes / No    Note: A LCS and a project (billable) MS/MSD were 
reported for the metals analysis, while a LCS, an undigested duplicate, and a project 
(billable) MS/MSD were reported for nitrate, nitrite, and sulfate analysis.

iii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs?  [AK petroleum methods %R < 20%; other analyses, refer to lab 
QC pages] Yes / No (explain) 

iv. Precision – Are all relative percent differences (RPDs) reported and less than method or 
laboratory limits, or project-specified DQOs? Yes / No (explain) 

v. If %R or RPD is outside of acceptable limits, what samples are affected? NA or list

vi. Do the affected samples(s) have data flags? NA /Yes / No (explain)

 If so, are the data flags clearly defined?  

vii. Is the data quality or usability affected?  No or explain.

c. Surrogates - Organics Only  

i. Are surrogate recoveries reported for organic analyses, including field, QC and laboratory 
samples? Yes / No

ii. Accuracy – Are all percent recoveries (%R) reported and within method or laboratory limits or 
project-specified DQOs? Yes / No    Note: Recovery of 4-BFB was high for sample 
08FROAWA-18; associated analytes were not detected, so results were unaffected.

iii. Do the sample results with failed surrogate recoveries have data flags? NA /Yes / No (explain)

If so, are the data flags clearly defined? Yes / No / NA

iv. Is the data quality or usability affected?  No or explain.
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d. Trip Blank (volatiles only) 

i. Is at least one trip blank (TB) reported per matrix, analysis and cooler? NA / Yes / No

ii. Are TB results less than PQLs? NA / Yes / No

iii. If TB is above the PQL, what samples are affected? NA or list samples

iv. Is the data quality or usability affected? No or explain. Note: We cannot determine whether 
VOCs detected in project samples are attributable to contamination occurring in transport or 
sample handling.

e. Field Duplicate

i. Was at least one field duplicate submitted per matrix, analysis and 10 project samples?  
Yes / No    Note: OUE field duplicate pair was 08FROAWA-10/08FROAWA-11, analyzed in 
work order 1086543. 

ii. Were the field duplicates submitted blind to the lab? Yes / No / NA

iii. Precision – Are all relative percent differences (RPDs) less than specified DQOs 
(recommended: 30% for nitrate, nitrite, and sulfate. QAPP: 15% for VOCs) ? Yes / No / NA

iv. Is the data quality or usability affected?  No / Yes (explain) 

f. Decontamination or Equipment Blank (if applicable)  

Not Applicable or…

Note: Sample 08FROAWA-17 was the equipment blank.

i. Are all results less than the PQL? Yes / No    Note: Toluene was detected between the 
MDL and the PQL in the EB, at an estimated concentration of 0.460 µg/L. 

ii. If results are above PQL, what samples are affected? NA or list    Note: Toluene was not 
detected in associated project samples.

iii. Is the data quality or usability affected?  No or Explain.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-specific, etc.) 

Not applicable or …
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a. Are they defined and appropriate? Yes / No

Completed by: Rodney Guritz 
Title:  Environmental Chemist    Date:  January 4, 2009 
Consultant Firm:  Shannon & Wilson, Inc. 
CS Report Name:  Fort Richardson Operable Unit E Armored Vehicle Maintenance Area 
Groundwater Monitoring 
Laboratory Report Date:  December 29, 2008 
Laboratory Name:  SGS Environmental Services, Inc. 
Laboratory Report Numbers:  1086564

ADEC File Number:  2102.38.005 
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