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DRAFT TECHNICAL MEMORANDUM 

 

To: Naval Facilities Engineering Command (NAVFAC) Hawaii 

From: Battelle Memorial Institute 
Parsons Government Services 

Date: April 2015 

Subject: Groundwater Sampling Event for RHMW06 and RHMW07 - January 2015 
Red Hill Bulk Fuel Storage Facility 

 Joint Base Pearl Harbor-Hickam, Hawaii  
Contract No. N62583-11-D-0515, Contract Task Order KB01 

  

INTRODUCTION 

This technical memorandum summarizes the activities and presents the analytical 
results of the January 2015 confirmation groundwater sampling event for monitoring 
wells RHMW06 and RHMW07 at Red Hill Bulk Fuel Storage Facility (Facility), Joint 
Base Pearl Harbor-Hickam (JBPHH), Hawaii.  The State of Hawaii Department of Health 
(DOH) Facility identification (I.D.) number for the Facility is 9-102271.  The DOH 
Release I.D. numbers are 990051, 010011, 020028, and 140010.   

Monitoring wells RHMW06 and RHMW07 were installed in September and October 
2014, and the initial groundwater samples were obtained immediately following 
monitoring well development in October 2014.  The results of the initial samples are 
discussed in the Monitoring Well Installation Report, Red Hill Bulk Fuel Storage 
Facility, Joint Base Pearl Harbor-Hickam, Hawaii (Battelle and Parsons, 2015).  The 
locations of new monitoring wells RHMW06 and RHMW07 and other site wells are 
shown on Figure 1. 

Initial and confirmation groundwater samples were collected in accordance with 
procedures outlined in the Final Work Plan/Sampling and Analysis Plan, Monitoring 
Well Installation, Red Hill Bulk Fuel Storage Facility, Joint Base Pearl Harbor-Hickam, 
Hawaii (Final Work Plan) (Battelle and Parsons, 2014).  The DOH reviewed the draft 
work plan, commented, and accepted the Final Work Plan.  A summary of the sampling 
activities, analytical methods and quality assurance/quality control, and results for the 
confirmation sampling event are provided in the following sections. 

OBJECTIVES 

The objectives of the confirmation groundwater sampling were to: 1) determine if the 
drilling-foam-related organic compounds persisted in the groundwater approximately 
three months after the initial sampling event, and 2) obtain water levels in RHMW06 and 
RHMW07 to evaluate whether the water levels in the wells remained similar to the levels 
observed during the initial sampling event.  The groundwater sampling activities were 
conducted under Contract No. N62583-11-D-0515, Contract Task Order KB01. 



 

Draft Technical Memorandum (April 2015)  Page 2 

SAMPLING SUMMARY 

Groundwater Purging and Sampling Procedures 

The confirmation groundwater samples from RHMW06 and RHMW07 were collected 
on January 22 and 23, 2015 by Environet, Inc. using the dedicated bladder pumps 
installed in the monitoring wells and sampling methodology as outlined in the Final 
Work Plan (Battelle and Parsons, 2014).   

Groundwater purging and sampling with a bladder pump is a low flow or micropurge 
technique that is considered applicable for use in permeable formations that have minimal 
water level drawdown, such as in the basal aquifer beneath the Facility.  Drawdown 
during purging is minimal in RHMW06 and RHMW07, but is greater at RHMW07 
because of apparent lower aquifer permeability at this particular location (Battelle and 
Parsons, 2015).  Low flow purging requires water in the well to be in equilibrium with 
the aquifer formation, and the flow into the pump intake to be horizontal and laminar, so 
that mixing from turbulence does not occur.  Therefore, this technique minimizes 
disturbance in the well screen and aquifer, which reduces turbidity, aeration, mixing, and 
loss of volatile organic compounds (VOCs).   

Water quality parameters including dissolved oxygen (DO), oxidation-reduction 
potential (ORP), temperature, pH, specific conductance, and turbidity were measured 
using a multi-parameter meter equipped with a flow-through cell and recorded on a field 
form during purging.  Samples were collected, regardless of the volume purged, after the 
parameters had stabilized to within the ranges specified in the Final Work Plan (Battelle 
and Parsons, 2014).  Pertinent sampling information is shown on the groundwater 
sampling field forms provided in Attachment A.  The final sampling parameters 
measured for both the initial sampling event and this confirmation sampling event are 
provided in Table 1.  The parameters measured for the initial and confirmation sampling 
events are similar.  The water quality parameters DO and ORP are discussed in the 
Results section.   

Static groundwater elevations in RHMW06 and RHMW07 determined from 
groundwater level measurements taken at the time of initial and confirmation sampling, 
as well as additional measurements taken in December 2014, are provided in Table 2.  
The groundwater elevations are discussed in the Results section. 

Investigation-Derived Waste 

Approximately 25 gallons of purge water from the January 2015 sampling event were 
collected in a 55-gallon drum and temporarily staged at a monitoring well location.  The 
drum and purge water were picked up on January 23, 2015 by Pacific Commercial 
Services LLC (PCS) and temporarily stored at the PCS warehouse until Unitek Solvent 
Services (Unitek) could pump the water from the drum and transport the water to the 
Unitek facility.  The water was transported to the Unitek facility on February 18, 2015.  
Unitek signed for the purge water on February 20, 2015.  The non-hazardous waste 
disposal manifest is provided in Attachment B.  
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ANALYTICAL METHODS AND QUALITY ASSURANCE/QUALITY CONTROL 

Analytical Methods 

Groundwater samples were analyzed by United States Environmental Protection 
Agency methods for the following parameters:  

 VOCs by Method 8260C for the full suite of VOCs shown in Table 3; 

 The VOC ethylene dibromide (EDB) or 1,2-dibromoethane by Method 8011 to 
achieve lower detection limits;  

 Total petroleum hydrocarbons (TPHs) – Purgeable gasoline range organics 
(TPH-GRO), extractable diesel range organics (TPH-DRO), and extractable 
residual range organics (TPH-RRO) by Method 8015B;  

 Polycyclic aromatic hydrocarbons (PAHs) by Method 8270C SIM to achieve 
lower detection limits; and  

 Dissolved inorganic lead by Method 6020A.  

Groundwater also was analyzed for parameters indicative of water quality and/or 
natural attenuation and biodegradation including:  

 Total alkalinity by Method SM2320B;  

 Nitrate-nitrite as Nitrogen by Method 353.2;  

 Sulfate by Method 9056; and 

 Methane by Robert S. Kerr (RSK) 175.   

The method-specific analytes, DOH action levels (DOH, 2012), and laboratory 
quantification limits are provided in Table 3.  The sample containers provided by the 
laboratory and used for sampling, as well as preservation and holding times for the 
analytical methods are provided in Table 4.  Groundwater analyses were performed at 
APPL Laboratories, Inc. of Clovis, California and EMAX Laboratories of Torrance, 
California.  Both laboratories are accredited by the Department of Defense 
Environmental Laboratory Accreditation Program.   

Quality Assurance/Quality Control 

Based on the data quality assessment report (DQAR) prepared by Parsons, the 
analytical data for groundwater samples are of acceptable quality and are considered 
usable to support project objectives; and samples are considered representative of the site 
when used in accordance with the validation qualifiers.  No data were rejected during the 
validation process.  The chain-of-custody forms, laboratory analytical data reports, and 
DQAR for the January 2015 sampling event are provided in Attachment C.   

A field duplicate was collected and analyzed for each analytical method, and a trip 
blank set was included in each sample cooler containing samples for VOCs or TPH-GRO 
analysis.  The results of the trip blank analyses are provided in Attachment C. 
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RESULTS 

Groundwater Analytical Results 

Analytical results for the two confirmation groundwater samples from RHMW06 and 
RHMW07 and the field duplicate from RHMW07 are shown in Table 5.  No TPHs, 
VOCs, or PAHs were detected above the detection limits shown in the table.  Dissolved 
lead also was not detected above its detection limit as shown in Table 5.  This confirms 
that groundwater in the monitoring wells is not impacted by fuel or other petroleum-
related constituents.  The low concentrations of TPH-DRO and 2-methylnaphthalene 
detected in the previous (initial) groundwater samples appear to have been artifacts 
related to the drilling foam used in the drilling process.  The previous acetone detections 
may have been artifacts associated with laboratory analysis.  Concentrations of the 
standard water quality parameters alkalinity, nitrate-nitrite as nitrogen, sulfate, and 
methane detected in RHMW06 and RHMW07 also are provided in Table 5.  The initial 
groundwater sampling results are presented in the Monitoring Well Installation Report 
(Battelle and Parsons, 2015). 

Water Quality and Biodegradation 

The basal aquifers beneath Oahu are low in total dissolved solids (TDS) and 
groundwater is aerobic (Hunt, 2004).  The inorganic groundwater quality parameters 
shown in Table 5 indicate that groundwater at RHMW06 and RHMW07 is relatively low 
in TDS.  However, sulfate and nitrate-nitrite as nitrogen concentrations at RHMW06 are 
a little higher than at RHMW07.  The water quality parameter concentrations of DO and 
ORP for the initial and confirmation sampling events are similar although ORP appears 
to have decreased slightly in the confirmation sampling event as shown in Table 1.  
Biodegradation of residual drilling foam constituents in groundwater at RHMW06 and 
RHMW07 occurred, resulting in anaerobic groundwater conditions at RHMW07 that 
have persisted since the initial groundwater sampling event.  Evidence of continued 
biodegradation at RHMW06 and RHM07 between sampling events is present (i.e., no 
organic compounds were detected in the confirmation sampling event); however, 
groundwater at RHMW07 remains less aerobic than at RHMW06 based on the low 
values of DO and ORP observed during sampling (Table 1).  In time, groundwater at 
RHMW07 should return to aerobic conditions, similar to RHMW06.  

Groundwater Elevations 

Groundwater elevations in RHMW06 and RHMW07 are similar for the initial 
(October 2014) and confirmation (January 2015) sampling events although the 
confirmation event elevations are slightly lower than the initial event groundwater 
elevations as shown in Table 2.  However, in December 2014, a slightly higher 
groundwater elevation was observed at RHMW06 than in January 2015; and a slightly 
lower elevation was observed at RHMW07 than in January 2015.  The differences in 
water level elevations between the two monitoring wells in October 2014 and January 
2015 are approximately the same. 
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TABLES 

 



Date Datum
Depth to 
Water Temp pH Cond DO Turbidity ORP

mm/dd/yy (ft-toc) (ft-btoc) (oC) (units) (mS/cm) (mg/L) (NTU) (mV)

RHMW06 10/21/14 259.01 241.21 23.34 7.18 1.39 6.16 1.0 187

01/23/15 241.31 22.40 6.86 1.79 6.47 15.5 106

10/20/14 220.29 198.05 23.49 7.15 1.65 0.10 0 17

10/27/14 198.09 23.14 NA 1.82 0.20 0 44

01/22/14 198.13 22.00 6.61 1.77 0.18 18 10

Notes:  Groundwater parameters were measured with a mult-parameter meter with a flo-thru cell
RHMW07 was resampled on 10/27/2014 for TPH-GRO only. 
Datum is sounding tube elevation and is approximately the same as the TOC or pump setting elevation.
ft - feet DO - dissolved oxygen (mS/cm) - millisiemens per centimeter
toc - top of sounding tube ORP - oxidation-reduction potential mg/L- milligrams per liter

btoc - below toc NA - not analyzed NTU - nephelometric turbidity units
pH - potential of hydrogen Temp - temperature mV - millivolts
Cond - specific conductance 0C - degrees Celsius

RHMW07

Groundwater Sampling Event for RHMW06 and RHMW07 - January 2015

Joint Base Pearl Harbor-Hickam, Hawaii

TABLE 1
GROUNDWATER SAMPLING PARAMETERS

Red Hill Bulk Fuel Storage Facility

Monitoring
Well

Draft Technical Memorandum (April 2015) Page 1 of 1
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Monitoring 
Well

Date
mm/dd/yy

Measuring 
Point 

Datum 
(ft amsl-toc)

Depth to 
Water

(ft-btoc)

Groundwater 
Elevation
(ft amsl)

Delta
(ft)

Screened 
Interval 

Elevation
(ft amsl)

Screened 
Interval Depth

(ft-btoc)

Pump 
Screen 
Setting

(ft-btoc)

Pump 
Screen 
Setting
(ft-bwt)

10/21/14 259.01 241.21 17.80 -4.29-25.71 233.30-263.30 253.00 11.79

12/09/14 241.12 17.89 0.09 11.88

01/23/15 241.31 17.70 -0.19 11.69

10/20/14 220.29 198.05 22.24 2.69-32.69 187.60-217.60 208.00 9.95

10/27/14 198.09 22.20 -0.04 9.91

12/09/14 198.23 22.06 -0.14 9.77

01/22/15 198.13 22.16 0.10 9.87

Notes:
Measuring point datum (toc) is top of sounding tube.
mm/dd/yy-month/day/year; ft-feet; btoc-below top of sounding tube; amsl-above mean sea level; bwt-below water table

RHMW07

TABLE 2

Groundwater Sampling Event for RHMW06 and RHMW07 - January 2015

Joint Base Pearl Harbor-Hickam, Hawaii
Red Hill Bulk Fuel Storage Facility

GROUNDWATER ELEVATIONS, WELL CONSTRUCTION DETAILS, AND PUMP SETTINGS

RHMW06

Draft Technical Memorandum (April 2015) Page 1 of 1
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TABLE 3 

GROUNDWATER ANALYTICAL METHODS, PROJECT ACTION LEVELS, 
AND LABORATORY SPECIFIC LIMITS 

Groundwater Sampling Event for RHMW06 and RHMW07 – January 2015 
Red Hill Bulk Fuel Storage Facility 

Joint Base Pearl Harbor-Hickam, Hawaii 

Analytes 

DOH EAL (µg/L) 
PAL 

(µg/L) 

PQL 
Goal 

(µg/L) 

Laboratory Specific 
Limits 

Drinking 
Water 

Toxicity 

Gross 
Contamination

LOQ 
(µg/L) 

LOD 
(µg/L) 

MDL 
(µg/L) 

Analytical Group:  VOCs (EPA 8260C) 

Acetone 21,783 20,000 20,000 2,000 10.0 2.00 0.95 

Benzene 5 170 5 0.5 0.20 0.20 0.06 

Bromodichloromethane 0.12 50,000 0.12 0.012 1.0 0.30 0.14 

Bromoform 80 510 80 8 1.0 0.30 0.14 

Bromomethane 8.66 50,000 8.66 0.866 2.0 0.50 0.24 

Carbon tetrachloride 5 520 5 0.5 0.10 0.10 0.03 

Chlorobenzene 100 50 50 5 1.0 0.50 0.21 

Chloroethane 20,857 16 16 1.6 1.0 0.50 0.21 

Chloroform 70 2,400 70 7 0.20 0.20 0.06 

Chloromethane 1.78 50,000 1.78 0.178 1.0 0.50 0.31 

cis-1,2-dichloroethylene 70 50,000 70 7 1.0 0.30 0.16 

Dibromochloromethane 0.16 50,000 0.16 0.016 1.0* 0.30 0.19 
Dibromo-3-chloropropane, 
1,2- 

0.04 10 0.04 0.004 2.0* 1.00 0.76 

Dichlorobenzene, 1,2- 600 10 10 1 1.0 0.30 0.17 

Dichlorobenzene, 1,3- 182.5 5 5 0.5 1.0 0.30 0.11 

Dichlorobenzene, 1,4- 75 5 5 0.5 1.0 0.30 0.19 

Dichloroethane, 1,1- 2.42 50,000 2.42 0.0242 1.0 0.30 0.19 

Dichloroethane, 1,2- 0.15 7,000 0.15 0.015 0.10 0.10 0.03 

Dichloroethylene, 1,1- 7 1,500 7 0.7 1.0 0.50 0.30 

Dichloropropane, 1,2- 5 10 5 0.5 1.0 0.30 0.17 
Dichloropropene, 1,3- 
(total) 

0.43 50,000 0.43 0.043 1.0* 0.30 0.18 

Ethylbenzene 700 30 30 3 1.0 0.50 0.23 

Hexachlorobutadiene 0.86 6 0.86 0.086 1.0* 0.30 0.19 
Methyl ethyl ketone 
(2-butanone) 

7,065 8,400 7,065 706.5 10.0 2.00 0.60 

Methyl isobutyl ketone 
(4-methyl-2-pentanone) 

1,991 1,300 1,300 130 10.0 5.00 1.90 

Methyl tert butyl ether 12 5 5 0.5 1.0 0.52 0.26 

Methylene chloride 4.8 9,100 4.8 0.48 5.0* 1.00 0.35 

Styrene 100 10 10 1 1.0 0.50 0.25 



 

TABLE 3 (Continued) 
GROUNDWATER ANALYTICAL METHODS, PROJECT ACTION LEVELS,                   

AND LABORATORY SPECIFIC LIMITS 

Groundwater Sampling Event for RHMW06 and RHMW07 – January 2015 
Red Hill Bulk Fuel Storage Facility 

Joint Base Pearl Harbor-Hickam, Hawaii 
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Analytes 

DOH EAL (µg/L) 
PAL 

(µg/L) 

PQL 
Goal 

(µg/L) 

Laboratory Specific 
Limits 

Drinking 
Water 

Toxicity 

Gross 
Contamination

LOQ 
(µg/L) 

LOD 
(µg/L) 

MDL 
(µg/L) 

Tetrachloroethane, 1,1,1,2- 0.52 50,000 0.52 0.052 1.0* 0.30 0.13 

Tetrachloroethane, 1,1,2,2- 0.07 500 0.07 0.007 1.0* 0.30 0.10 

Tetrachloroethylene 5 170 5 0.5 0.30 0.30 0.08 

Toluene 1,000 40 40 4 1.0 0.30 0.17 
trans-1,2- 
dichloroethylene 

100 260 100 10 1.0 0.30 0.19 

Trichlorobenzene, 1,2,4- 70 3,000 70 7 1.0 0.50 0.21 

Trichloroethane, 1,1,1- 200 970 200 20 1.0 0.30 0.14 

Trichloroethane, 1,1,2- 5 50,000 5 0.5 1.0 0.50 0.20 

Trichloroethylene 5 310 5 0.5 1.0 0.30 0.16 

Trichloropropane, 1,2,3- 0.6 50,000 0.6 0.06 2.0* 1.00 0.39 

Vinyl chloride 2 3,400 2 0.2 0.10 0.10 0.03 

Xylenes 10,000 20 20 2 2.0 0.30 0.19 

Analytical Group:  EDB (EPA 8011) 

Ethylene dibromide 0.04 50,000 0.04 0.004 0.02 0.02 0.01 

Analytical Group:  PAHs (EPA 8270C SIM) 

Acenaphthene 370 20 20 2 0.02 0.01 0.005 

Acenaphthylene 240 2,000 240 24 0.02 0.01 0.005 

Anthracene 1,800 22 22 2.2 0.02 0.01 0.005 

Benzo[a]anthracene 0.092 4.7 0.092 0.0092 0.02 0.01 0.005 

Benzo[g,h,i]perylene 1,500 0.13 0.13 0.013 0.02 0.01 0.005 

Benzo[a]pyrene 0.2 0.81 0.2 0.02 0.02 0.01 0.005 

Benzo[b]fluoranthene 0.092 0.75 0.092 0.0092 0.02 0.01 0.005 

Benzo[k]fluoranthene 0.92 0.4 0.4 0.04 0.02 0.01 0.005 

Chrysene 9.2 1 1 0.1 0.02 0.01 0.005 

Dibenzo[a,h]anthracene 0.0092 0.52 0.0092 0.00092 0.02* 0.01 0.005 

Fluoranthene 1,500 130 130 13 0.02 0.01 0.005 

Fluorene 240 950 240 24 0.02 0.01 0.005 

Ideno[1,2,3-cd]pyrene 0.092 0.095 0.092 0.0092 0.02 0.01 0.005 

methylnaphthalene, 1 4.7 10 4.7 0.47 0.02 0.01 0.005 

methylnaphthalene, 2 24 10 10 1 0.02 0.01 0.005 

Naphthalene 17 21 17 1.7 0.02 0.01 0.005 



 

TABLE 3 (Continued) 
GROUNDWATER ANALYTICAL METHODS, PROJECT ACTION LEVELS,                   

AND LABORATORY SPECIFIC LIMITS 

Groundwater Sampling Event for RHMW06 and RHMW07 – January 2015 
Red Hill Bulk Fuel Storage Facility 

Joint Base Pearl Harbor-Hickam, Hawaii 
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Analytes 

DOH EAL (µg/L) 
PAL 

(µg/L) 

PQL 
Goal 

(µg/L) 

Laboratory Specific 
Limits 

Drinking 
Water 

Toxicity 

Gross 
Contamination

LOQ 
(µg/L) 

LOD 
(µg/L) 

MDL 
(µg/L) 

Phenanthrene 240 410 240 24 0.02 0.01 0.005 

Pyrene 180 68 68 6.8 0.02 0.01 0.005 

Analytical Group:  TPH (EPA 8015B) 

TPH as Gasoline Range 
Organics 

100 100 100 10 50 20 10 

TPH as Diesel Range 
Organics 

190 100 100 10 100 75 50 

TPH as Residual Range 
Organics 

4,400 100 100 10 100 75 50 

Analytical Group:  Metals (EPA 6020) 

Dissolved Lead 15 50,000 15 1.5 3 0.4 0.19 

General Chemistry 

Methane (RSK-175) NA NA NA NA 1.0 0.45 0.25 

Sulfate (9056A) NA NA NA NA 
1.0 

mg/L 
0.198 
mg/L 

0.090 
mg/L 

Nitrate/Nitrite (353.2) NA NA NA NA 
0.1 

mg/L 
0.1 

mg/L 
0.028 
mg/L 

Alkalinity (SM2320B) NA NA NA NA 
2.0 

mg/L 
1.7 

mg/L 
0.85 
mg/L 

Notes: 

HDOH EAL – State of Hawaii Department of Health Hazard Evaluation and Emergency Response Office Environmental 
Action Levels for sites where groundwater is a current drinking water source and surface water is within 150 meters from 
the site. 

LOD – Limit of Detection 

LOQ – Limit of Quantification 

MDL – Method Detection Limit 

PAL – Project Action Level 

PQL – Project Quantification Limit (PQL goals are set at 1/10 of the PALs.) 

NA – Not applicable 

µg/L – Micrograms per liter  

* - In the case where an EAL for a specific chemical is less than the LOQ for a commercial laboratory, it is generally 
acceptable to consider the LOQ in place of the action level. Dibenzo[a,h]anthracene will be reported down to the detection 
limit of 0.005 µg/L by the laboratory. 
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TABLE 4 

ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION,                     
AND HOLDING TIMES FOR GROUNDWATER SAMPLING 

Groundwater Sampling Event for RHMW06 and RHMW07 – January 2015 
Red Hill Bulk Fuel Storage Facility 

Joint Base Pearl Harbor-Hickam, Hawaii 

Analyte 
Number/ Type 

of Containers per 
Sample 

Preservative 
Holding Time 

Extraction Analysis 

TPH-DRO 
TPH-RRO 

One 1-Liter amber glass 4° Celsius 7 days 40 days 

TPH-GRO 
Three 40-milliliter glass 
vials with Teflon-lined 
septum 

4° Celsius - 7 days 

VOCs 
Three 40-milliliter glass 
vials with Teflon-lined 
septum 

4° Celsius - 7 days 

Methane 
Three 40-milliliter glass 
vials with Teflon-lined 
septum 

4° Celsius - 7 days 

PAHs 
Two 1-liter amber glass 
bottles 

4° Celsius 7 days 40 days 

Alkalinity/ 
Sulfate 

One 250-milliliter 
polyethylene bottle 

4° Celsius - 
14 days/ 
28 days 

EDB 
Three 40-milliliter glass 
vials with Teflon-lined 
septum 

4° Celsius - 7 days 

Nitrate/Nitrite 
One 125-milliliter 
polyethylene bottle 

sulfuric acid - 28 days 

Dissolved Lead 
One 500-milliliter 
polyethylene bottle 

HNO3 to pH < 2, 
4oCelsius 

-- 180 days 

TPH-DRO Total Petroleum Hydrocarbon-Diesel Range Organics 
TPH-RRO Total Petroleum Hydrocarbon-Residual Range Organics 
TPH-GRO Total Petroleum Hydrocarbon-Gasoline Range Organics 
PAH Polycyclic Aromatic Hydrocarbons 
VOC Volatile Organic Hydrocarbons 
EDB Ethylene Dibromide 
HNO3 Nitric Acid 

HCl Hydrochloric Acid 
Note:   Dissolved lead was field-filtered, except for fire hydrant sample. 

 



Drinking Water 
Toxicity

Gross 
Contamination

Result Qualifier LOQ LOD DL Result Qualifier LOQ LOD DL Result Qualifier LOQ LOD DL

TPH as Gasoline Range Organics 
C6-C10

100 100 N.D. U 50 20 10 N.D. U 50 20 10 N.D. U 50 20 10

TPH as Diesel Range Organics 
C10-C24

190 100 N.D. U 100 76 51 N.D. U 100 75 50 N.D. U 110 81 54

TPH as Residual Range Organics 
C24-C36

4,400 100 N.D. U 100 76 51 N.D. U 100 75 50 N.D. U 110 81 54

1-Methylnaphthalene 4.7 10 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
2-Methylnaphthalene 24 10 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Acenaphthene 370 20 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Acenaphthylene 240 2,000 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Anthracene 1,800 22 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Benzo[a]anthracene 0.092 4.7 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Benzo[a]pyrene 0.2 0.81 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Benzo[b]fluoranthene 0.092 0.75 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Benzo[g,h,i]perylene 1,500 0.13 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Benzo[k]fluoranthene 0.92 0.4 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Chrysene 9.2 1 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050

Dibenzo[a,h]anthracene1 0.0092 0.52 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050

Fluoranthene 1,500 130 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Fluorene 240 950 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Indeno[1,2,3-cd]pyrene 0.092 0.095 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Naphthalene 17 21 N.D. U 0.10 0.052 0.026 N.D. U 0.11 0.055 0.028 N.D. U 0.10 0.050 0.025
Phenanthrene 240 410 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
Pyrene 180 68 N.D. U 0.021 0.010 0.0052 N.D. U 0.022 0.011 0.0055 N.D. U 0.020 0.010 0.0050
1,2-Dibromo-3-chloropropane 0.04 10 N.D. U 0.02 0.019 0.007 N.D. U 0.02 0.019 0.007 N.D. U 0.02 0.019 0.007
1,2-Dibromoethane 0.04 50,000 N.D. U 0.02 0.020 0.010 N.D. U 0.02 0.020 0.010 N.D. U 0.02 0.020 0.010
1,1,1,2-Tetrachloroethane 0.52 50,000 N.D. U 1.0 0.30 0.13 N.D. U 1.0 0.30 0.13 N.D. U 1.0 0.30 0.13
1,1,1-Trichloroethane 200 970 N.D. U 1.0 0.30 0.14 N.D. U 1.0 0.30 0.14 N.D. U 1.0 0.30 0.14

1,1,2,2-Tetrachloroethane1 0.07 500 N.D. U 1.0 0.30 0.10 N.D. U 1.0 0.30 0.10 N.D. U 1.0 0.30 0.10

1,1,2-Trichloroethane 5 50,000 N.D. U 1.0 0.50 0.20 N.D. U 1.0 0.50 0.20 N.D. U 1.0 0.50 0.20
1,1-Dichloroethane 2.42 50,000 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19
1,1-Dichloroethylene 7 1,500 N.D. U 1.0 0.50 0.30 N.D. U 1.0 0.50 0.30 N.D. U 1.0 0.50 0.30

1,2,3-Trichloropropane1 0.6 50,000 N.D. U 2.0 1.00 0.39 N.D. U 2.0 1.00 0.39 N.D. U 2.0 1.00 0.39

1,2,4-Trichlorobenzene 70 3,000 N.D. U 1.0 0.50 0.21 N.D. U 1.0 0.50 0.21 N.D. U 1.0 0.50 0.21

1,2-Dibromo-3-chloropropane1 0.04 10 N.D. U 2.0 1.00 0.76 N.D. U 2.0 1.00 0.76 N.D. U 2.0 1.00 0.76

1,2-Dibromoethane1 0.04 50,000 N.D. U 1.0 0.50 0.20 N.D. U 1.0 0.50 0.20 N.D. U 1.0 0.50 0.20

1,2-Dichlorobenzene 600 10 N.D. U 1.0 0.30 0.17 N.D. U 1.0 0.30 0.17 N.D. U 1.0 0.30 0.17
1,2-Dichloroethane 0.15 7,000 N.D. U 0.10 0.100 0.030 N.D. U 0.10 0.100 0.030 N.D. U 0.10 0.100 0.030
1,2-Dichloropropane 5 10 N.D. U 1.0 0.30 0.17 N.D. U 1.0 0.30 0.17 N.D. U 1.0 0.30 0.17
1,3-Dichlorobenzene 182.5 5 N.D. U 1.0 0.30 0.11 N.D. U 1.0 0.30 0.11 N.D. U 1.0 0.30 0.11
1,3-Dichloropropene (total) 0.43 50,000 N.D. U 1.0 0.30 0.18 N.D. U 1.0 0.30 0.18 N.D. U 1.0 0.30 0.18
1,4-Dichlorobenzene 75 5 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19
Acetone 21,783 20,000 N.D. U 10.0 2.00 0.95 N.D. U 10.0 2.00 0.95 N.D. U 10.0 2.00 0.95
Benzene 5 170 N.D. U 0.20 0.200 0.060 N.D. U 0.20 0.200 0.060 N.D. U 0.20 0.200 0.060

TABLE 5
ANALYTICAL RESULTS FOR GROUNDWATER SAMPLING (JANUARY 2015)

Red Hill Bulk Fuel Storage Facility
Joint Base Pearl Harbor-Hickam, Hawaii

Groundwater Sampling Event for RHMW06 and RHMW07 - January 2015

RHMW07-GW-02FD*
(15A141-02/AZ10127)

EPA 8015B

EPA 8270C_SIM

EPA 8011

EPA 8260C

Method Chemical
DOH EALs

RHMW06-GW-02
(15A141-03/AZ10128)

RHMW07-GW-02
(15A141-01/AZ10126)
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Drinking Water 
Toxicity

Gross 
Contamination

Result Qualifier LOQ LOD DL Result Qualifier LOQ LOD DL Result Qualifier LOQ LOD DL

TABLE 5 (Continued)
ANALYTICAL RESULTS FOR GROUNDWATER SAMPLING (JANUARY 2015)

Red Hill Bulk Fuel Storage Facility
Joint Base Pearl Harbor-Hickam, Hawaii

Groundwater Sampling Event for RHMW06 and RHMW07 - January 2015

RHMW07-GW-02FD*
(15A141-02/AZ10127)

Method Chemical
DOH EALs

RHMW06-GW-02
(15A141-03/AZ10128)

RHMW07-GW-02
(15A141-01/AZ10126)

Bromodichloromethane1 0.12 50,000 N.D. U 1.0 0.30 0.14 N.D. U 1.0 0.30 0.14 N.D. U 1.0 0.30 0.14

Bromoform 80 510 N.D. U 1.0 0.30 0.14 N.D. U 1.0 0.30 0.14 N.D. U 1.0 0.30 0.14
Bromomethane 8.66 50,000 N.D. U 2.0 0.50 0.24 N.D. U 2.0 0.50 0.24 N.D. U 2.0 0.50 0.24
Carbon tetrachloride 5 520 N.D. U 0.10 0.100 0.030 N.D. U 0.10 0.100 0.030 N.D. U 0.10 0.100 0.030
Chlorobenzene 100 50 N.D. U 1.0 0.50 0.21 N.D. U 1.0 0.50 0.21 N.D. U 1.0 0.50 0.21
Chloroethane 20,857 16 N.D. U 1.0 0.50 0.21 N.D. U 1.0 0.50 0.21 N.D. U 1.0 0.50 0.21
Chloroform 70 2,400 N.D. U 0.2 0.20 0.06 N.D. U 0.2 0.20 0.06 N.D. U 0.2 0.20 0.06
Chloromethane 1.78 50,000 N.D. U 1.0 0.50 0.31 N.D. U 1.0 0.50 0.31 N.D. U 1.0 0.50 0.31
cis-1,2-Dichloroethylene 70 50,000 N.D. U 1.0 0.30 0.16 N.D. U 1.0 0.30 0.16 N.D. U 1.0 0.30 0.16

Dibromochloromethane1 0.16 50,000 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19

Ethylbenzene 700 30 N.D. U 1.0 0.50 0.23 N.D. U 1.0 0.50 0.23 N.D. U 1.0 0.50 0.23
Hexachlorobutadiene 0.86 6 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19
Methyl ethyl ketone
(2-butanone)

7,065 8,400 N.D. U 10.0 2.00 0.60 N.D. U 10.0 2.00 0.60 N.D. U 10.0 2.00 0.60

Methyl isobutyl ketone
(4-methyl-2-pentanone)

1,991 1,300 N.D. U 10.0 5.00 1.90 N.D. U 10.0 5.00 1.90 N.D. U 10.0 5.00 1.90

Methyl tert butyl ether 12 5 N.D. U 1.0 0.52 0.26 N.D. U 1.0 0.52 0.26 N.D. U 1.0 0.52 0.26
Methylene chloride 4.8 9,100 N.D. U 5.0 1.00 0.35 N.D. U 5.0 1.00 0.35 N.D. U 5.0 1.00 0.35
Styrene 100 10 N.D. U 1.0 0.50 0.25 N.D. U 1.0 0.50 0.25 N.D. U 1.0 0.50 0.25
Tetrachloroethylene 5 170 N.D. U 0.3 0.30 0.08 N.D. U 0.3 0.30 0.08 N.D. U 0.3 0.30 0.08
Toluene 1,000 40 N.D. U 1.0 0.30 0.17 N.D. U 1.0 0.30 0.17 N.D. U 1.0 0.30 0.17
trans-1,2-dichloroethylene 100 260 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19 N.D. U 1.0 0.30 0.19
Trichloroethylene 5 310 N.D. U 1.0 0.30 0.16 N.D. U 1.0 0.30 0.16 N.D. U 1.0 0.30 0.16
Vinyl chloride 2 3,400 N.D. U 0.10 0.10 0.03 N.D. U 0.10 0.10 0.03 N.D. U 0.10 0.10 0.03
Xylenes 10,000 20 N.D. U 2.0 0.30 0.19 N.D. U 2.0 0.30 0.19 N.D. U 2.0 0.30 0.19

EPA RSK-175 Methane NA NA N.D. U 1.0 0.45 0.25 N.D. U 1.0 0.45 0.25 N.D. U 1.0 0.45 0.25

EPA 6020A Dissolved Lead 15 50,000 N.D. U 3.0 0.40 0.19 N.D. U 3.0 0.40 0.19 N.D. U 3.0 0.40 0.19

EPA 9056 Sulfate NA NA 87,800 5,000 990 450 58,200 2,000 396 180 59,900 2,000 396 180

EPA 353.2 Nitrate/Nitrite as N NA NA 630 100 100 28 290 100 100 28 330 100 100 28

EPA A2320B Alkalinity NA NA 139,000 2,000 1,700 850 132,000 2,000 1,700 850 126,000 2,000 1,700 850

DOH EALs

LOQ N.D.
LOD U
DL
1

NA
*

The data are in micrograms per liter (µg/L).

Field duplicate of sample on left.

Not detected.
Limit of Detection
Detection Limit or Method Detection Limit (MDL)
The LOD for this analyte exceeds the DOH EAL.
DOH EAL Not Available.

Data Qualifiers:

Detections are bolded.
Analyte was not detected above the DL and is reported as less than the LOD.

QA Notes:
State of Hawaii Department of Health Hazard Evaluation and Emergency Response Office Environmental 
Action Levels for sites where groundwater is a current drinking water source and surface water is within 150 
meters from the site (January 2012).
Limit of Quantitation

EPA 8260C
(Continued)
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DATA QUALITY ASSESSMENT REPORT 

FOR GROUNDWATER SAMPLES  

COLLECTED FROM RHMW06 AND RHMW07  

AT RED HILL BULK FUEL STORAGE FACILITY DURING JANUARY 2015 

AT JOINT BASE PEARL HARBOR-HICKAM, HAWAII 

 

Data Validator: Tammy Chang, Project Chemist (Parsons, Austin) 

 

1.0  INTRODUCTION 

The following data quality assessment report (DQAR) covers data validation results 
for groundwater (RHMW06-GW-02 and RHMW07-GW-02) and associated field quality 
control samples including one field duplicate (FD) and two trip blanks (TBs) collected on  
January 22 and 23, 2015 from two monitoring wells at the Red Hill Bulk Fuel Storage 
Facility, Joint Base Pearl Harbor-Hickam, Hawaii.  Samples were analyzed using 
definitive analytical methods and laboratory reporting requirements in the Final Work 
Plan/Sampling and Analysis Plan, Monitoring Well Installation, Red Hill Bulk Fuel 
Storage Facility, Joint Base Pearl Harbor-Hickam, Hawaii (work plan) (Battelle and 
Parsons, 2014) conducted under Contract No. N62583-11-D-0515, Task Order (TO) 
KB01.  The analytical results for all collected samples were validated.  A project-specific 
“Level IV” data validation procedure, evaluating the summarized sample and quality 
control (QC) data, was performed.  The Level IV review involved review and evaluation 
of the summarized data reported, including sample results and all QC data, as well as the 
analysis case narratives and internal standard recovery information (for applicable 
analyses).  As a result of the data validation process, Department of Defense (DoD) 
Quality System Manual (QSM), version 4.2, data qualifiers were applied as necessary to 
the sample results.  In addition, data validation qualifiers and final qualifiers (i.e., 
“VALIDATOR_QUALIFIER” and “FINAL_QUALIFIER” fields in the Naval 
Electronic Data Deliverable  [NEDD]) were assigned to samples affected by the 
identified data quality deficiencies, and were used in the data summary table.  

Analyses of samples were performed in accordance with the project Quality 
Assurance Project Plan (QAPP) in the work plan (Battelle and Parsons, 2014), as well as 
the DoD QSM version 4.2.  The laboratory analytical data packages were provided in 
“Level IV” format (i.e., sample data, QC data summaries, and associated raw data).  The 
validated samples are listed in Section 3.0, which provides sample numbers, Sample 
Delivery Group (SDG) numbers, sampling dates, and TBs.  Level IV reports were 
reviewed for all non-compliant issues, instrument print-out for all positively identified 
analytes, and for all manual integrations. 

All water samples for definitive analyses used to generate definitive data were 
performed by APPL Laboratories, Inc. (APPL), Clovis, California and EMAX 
Laboratories, Inc., Torrance, California.  Each laboratory performed the following 
analyses: 
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APPL:  Volatile Organic Compounds (VOCs), Ethylene Dibromide (EDB), 1,2-
Dibromo-3-chloropropane (DBCP), Methane, Alkalinity, Sulfate, 
Nitrite/Nitrate, and Dissolved Lead.  All samples collected for the 
dissolved lead groundwater analysis were filtered and acidified on site.   

EMAX: Total Petroleum Hydrocarbons-Gasoline (TPH-GRO), Total Petroleum 
Hydrocarbons-Diesel Range Organics and TPH-Residual Range Organics 
(TPH-DRO/RRO), and Polynuclear Aromatic Hydrocarbons (PAHs). 

This DQAR presents a review of data quality in relation to the project data quality 
objectives (DQOs) of precision, accuracy, representativeness, comparability, 
completeness, and sensitivity (PARCCS) parameters.  There were no data rejected due to 
non-compliant issues relating to data quality.   

2.0 EVALUATION CRITERIA 

The analyses and findings presented in this report are based on the documentation 
outlined in the data quality specifications within the project QAPP or the analytical 
methods.    

When both parent and FD samples have results at or above the Limit of 
Quantification (LOQ), the relative percent difference (%RPD) of parent/FD results 
should be less than 20% (below 50% as recommended in the Naval Facilities Engineering 
Command (NAVFAC) Project Procedures Manual [DON, 2007]).  

%RPD of parent and FD samples collected in this sampling event were all below 
20%.  No flagging was needed.  

2.1 Validation Qualifiers  

Data qualification decisions were made in accordance with the procedures specified 
in the project QAPP and the laboratory subcontract statement of work (SOW).  

The following data flags are used in this report, when applicable: 

“J” = Estimated: the compound was positively identified; the quantitation is an 
estimation due to discrepancies in meeting certain compound-specific QC 
criteria or because the concentration was between the LOQ and Detection 
Limit (DL). 

“UJ” = The compound was not detected; however, the result is estimated due to 
discrepancies in meeting certain compound-specific QC criteria. 

“B” = Blank contamination: The compound was found at a similar concentration in 
an associated blank above the DL, as well as in the sample. 

“U” = Undetected: The compound was analyzed for, but not detected. 

“R” = Rejected: The compound was analyzed for, but due to a major QC non-
compliance, results were rejected. 
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3.0  SAMPLE IDs AND RELATED INFORMATION 

SDG Field Sample ID Colletion Date 
Cooler Rec. 

Temp. 
Lab 

15A141 

RHMW07-GW-02 
RHMW07-GW-02 FD 

RHMW06-GW-02* 
Trip Blank 1/23/15 

January 22, 2015 
January 22, 2015 
January 23, 2015 
January 23, 2015 

3.4°C EMAX 

375450 

RHMW07-GW-02 
RHMW07-GW-02 FD 

RHMW06-GW-02* 
Trip Blank 1/23/15 

January 22, 2015 
January 22, 2015 
January 23, 2015 
January 23, 2015 

3.0°C APPL 

* Sample was designated as the parent sample for the matrix spike/matrix spike duplicate (MS/MSD) 
analyses. 

All water samples were analyzed using the following extraction/analytical methods: 

 VOCs by SW5030B/8260C; 

 PAHs by SW3520C/8270C-SIM; 

 TPH-GRO (C6 – C10) by SW5030B/8015B; 

 TPH-DRO (C10 – C24) and TPH-RRO (C24 – C36) by SW3520C/8015B;  

 EDB and DBCP by EPA Method 8011; 

 Dissolved methane by RSK-175; 

 Dissolved lead by SW3015/6020A; 

 Nitrate-Nitrite by EPA Method 353.2;  

 Total alkalinity by Standard Method (SM) 2320B; and 

 Sulfate by EPA Method 9056D. 

One TB was analyzed for VOCs by SW8260C and the other one was analyzed for 
TPH-GRO. Detailed validation results for each analytical method are presented in the 
following sections.   

3.1 Sampling, Chain-of-Custody, and Sample Identification  

Water samples were received in good condition, with no sample identification 
discrepancies, and were analyzed for the parameters noted on the chains-of-custody 
(CoCs).  There were two coolers shipped to EMAX on January 23, 2015. One cooler was 
delivered on January 24, 2015 with a cooler temperature of 3.4°C; the other cooler was 
delayed by FedEx and was delivered on January 26, 2015 with a cooler temperature of 
14.0°C.  The lab informed the Battelle Project Manager (PM) immediately.  Per the PM’s 
instruction, all analyses were performed using samples shipped in the cooler that arrived 
on January 24, 2015 with the compliant receiving temperature; therefore, no flagging was 
required.  All samples received on January 26, 2015 were discarded by the lab. 
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3.2  Method SW8011 – EDB and DBCP 

All water samples collected were analyzed for EDB and DBCP using method 
SW8011. 

3.2.1 Accuracy 

Accuracy was evaluated using the %recovery (%R) obtained from the laboratory 
control sample (LCS), MS/MSD, and surrogate analyses.     

 LCS: Both %R results were within the QC acceptance limits. 

 MS/MSD: Both %Rs were compliant. 

 Surrogate recoveries: All %Rs of surrogate were compliant. 

3.2.2 Precision 

Precision was evaluated based on the %RPD of MS/MSD and parent/FD sample 
results.  

Both %RPDs of MS/MSD were compliant. 

Both parent and FD samples had no detections of these two target compounds at 
DLs. 

3.2.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness meets project 
DQOs for the EDB and DBCP results.  The following parameters were assessed for 
representativeness and results of the data review are noted: 

 Sample holding times and preservation:  The water samples were shipped on ice 
and were received at the laboratory at the appropriate temperature.  Water samples 
were not acid-preserved.  Analytical holding times (7 days) were met for all samples. 

 Initial calibration, Initial Calibration Verification, and Continuing Calibration 
Verification results:  Initial calibration, initial calibration verification (ICV) results, 
and continuing calibration verification (CCV) results met QC acceptance criteria.  
ICV was prepared with secondary source standard. 

 Method blank:  Target analytes were not detected at or above ½ of the LOQ in the 
method blank (MB). 

 Calibration Range Exceedance:  All sample results were below the calibration 
range. 

3.2.4 Sensitivity 

Sensitivity was evaluated using the LOQ and DL for each sample as compared to the 
project practical quantitation limit (PQL).  The laboratory LOQ met project PQL 
requirements.   
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3.2.5 Comparability 

Comparability was evaluated based on the analytical method requested on the CoC 
and performed by the laboratory compared to those described in the project QAPP and 
laboratory SOW. All samples were analyzed by the appropriate method requested on the 
CoC.   Water sample results were reported in units of micrograms per liter (µg/L). 

3.2.6 Completeness 

Completeness was evaluated by comparing the total number of samples collected to 
the total number of samples reported with valid analytical data.  No data were qualified as 
“R” (rejected) according to the project QAPP protocol.  Completeness is 100% and meets 
project DQOs for the water EDB and DBCP results. 

3.3 Method SW8260C-VOCs   

All water samples were analyzed for VOCs using method SW8260C.   Samples were 
analyzed for a project-specific list of 41 VOCs.  

3.3.1 Accuracy 

Accuracy was evaluated using the %R obtained from the surrogate spikes, LCS 
analyses, and MS/MSD analyses.  Sample RHMW06-GW-02 was designated for the 
MS/MSD analyses.  Evaluation results are shown below. 

 LCS recoveries: All LCS %Rs met QC acceptance criteria.   

 Surrogate recoveries: Surrogate recoveries for each field and lab QC samples met 
QC acceptance criteria. 

 MS/MSD %Rs: In the MS, 3 analytes (1,2,3-trichloropropane, 1,2-dibromoethane, 
and benzene) were recovered below their lower control limit; in the MSD, 5 analytes 
(1,1,1,2-tetrachloroethane, 1,2,3-trichloropropane, 1,2-dibromoethane, benzene, and 
chlorobenzene) were recovered below their lower control limits. All other %Rs were 
compliant. The parent sample had no detections of any of these non-compliant 
analytes. Since the degree of all non-compliance (%Rs) was minor, it is the data 
validator’s professional opinion that flagging was not required. 

3.3.2 Precision 

Precision was evaluated based on the %RPD of the parent/FD results and MS/MSD 
results. The criterion for precision is %RPDs ≤20% for the parent/FD. Sample 
RHMW07-GW-02 was collected in duplicate. 

All %RPDs of MS/MSD were compliant. None of the target VOCs were detected 
above the LOQ in the parent and FD samples of the RHMW07-GW-02 set; therefore, the 
%RPD calculation was not applicable.   

3.3.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness meets project 
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DQOs for the VOC results. The following parameters were assessed for 
representativeness and results of the data review are noted: 

 Sample holding times and preservation:  The water samples were shipped on ice 
and were received at the laboratory at the appropriate temperature.  Water samples 
and TB samples were not acid-preserved.  All samples met project QAPP 
requirements for analysis holding times (7 days).  

 Instrument tuning data:  Mass spectral ion intensities met QC acceptance criteria. 

 Initial calibration and ICV results:  Initial calibration and ICV results met QC 
acceptance criteria.  The ICV was also used as the LCS which was prepared with 
secondary source standard. 

 CCV results:  CCV results met QC acceptance criteria. 

 Internal standards:  Internal standard results met QC acceptance criteria.  

 Method blank:  Target compounds were not detected at or above ½ of the LOQ in 
the MB.  

 Trip blank:  The TB was free of target compounds at DL except for methylene 
chloride which was detected at 1.3 µg/L (LOQ = 25. µg/L and DL = 0.35 µg/L).  
None of the associated samples have this compound detected; therefore, flagging 
was not required. 

 Calibration Range Exceedance:  Final reported sample results were below the 
calibration range.  

3.3.4 Sensitivity 

Sensitivity was evaluated using the LOQs and DLs for each sample as compared to 
project maximum allowable PQLs.  The laboratory LOQs met PQL requirements listed in 
the QAPP. 

3.3.5 Comparability 

Comparability was evaluated based on the analytical method requested on the CoC, 
and performed by the laboratory compared to those described in the project QAPP and 
DoD QSM Version 4.2.  All samples were analyzed by the appropriate method requested 
on the CoC.  Results were reported in units of µg/L. 

3.3.6 Completeness 

Completeness was evaluated by comparing the total number of samples collected 
with the total number of samples reported with valid analytical data.  No data were 
qualified as “R” (rejected) according to the project QAPP protocol.  Completeness is 
100% and meets project DQOs for the water VOC results. 

3.4 Method SW8270C-SIM PAHs 

All water samples collected were analyzed for PAHs using method SW8270C-SIM.  
The project-specific compound list included 18 PAHs. 
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3.4.1 Accuracy 

Accuracy was evaluated using the %R obtained from the surrogate spikes, LCS, LCS 
duplicate (LCSD), MS/MSD analyses.  Sample RHMW06-MW-02 was designated for 
the MS/MSD analyses. 

 LCS/LCSD recoveries:  All LCS/LCSD %Rs met QC acceptance criteria. 

 Surrogate recoveries:  Surrogate compound recovery for all field and lab QC 
samples met QC acceptance criteria. 

3.4.2 Precision 

Precision was evaluated based on the %RPD of the parent/FD, LCS/LCSD, and 
MS/MSD results. 

For the parent/FD sample of RHMW07-GW-02, none of the target compounds were 
detected at or above the LOQ, therefore, the %RPD calculation is not applicable. 

All %RPDs of MS/MSD were compliant. 

There were five compounds with non-compliant %RPD of LCS/LCSD including 
benzo(a)pyrene, benzo(k)fluoranthene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene.  Since %Rs of the LCS and LCSD were compliant and the 
degree of the %RPD exceendances was minor and these compounds were not detected in 
the associated field samples; flagging was not required. 

3.4.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness met project 
DQOs for the PAH results.  The following parameters were assessed for 
representativeness and results of the data review are noted: 

 Sample holding times and preservation:  The water samples were shipped on ice 
and were received at the laboratory at the appropriate temperature.  Analytical 
holding times (7 days for extraction, 40 days for analysis) were met for all samples. 

  Instrument tuning data:  Mass spectral ion intensities met QC acceptance criteria. 

 Initial calibration, ICV, and CCV results:  Initial calibration, ICV results, and 
CCV results all met QC acceptance criteria.  ICV was prepared with secondary 
source standard.  

 Internal Standards:  All internal standard results met QC acceptance criteria. 

 Method blank:  Target compounds were not detected at or above ½ of the LOQ in 
the MB. 

 Calibration Range Exceedance:  Sample results were below the calibration range.  

 Naphthalene:  Due to the commonly observed lab contamination of this compound, 
Battelle agreed to raise the LOQ, LOD, and DL five times.  The raised LOQs, 0.10 
and 0.11 µg/L depending on the initial sample volume used in the extraction 
procedure, are less than the PQL of 1.7 µg/L 
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3.4.4 Sensitivity 

Sensitivity was evaluated using the LOQs and DLs for each sample as compared to 
project PQLs.  The laboratory LOQs met QAPP PQLs for all target compounds.   

3.4.5 Comparability 

Comparability was evaluated based on the analytical method requested on the CoC 
and performed by the laboratory compared to those described in the project QAPP.  All 
samples were analyzed by the appropriate method requested on the CoC.  Results were 
reported in units of µg/L. 

3.4.6  Completeness 

Completeness was evaluated by comparing the total number of samples collected 
with the total number of samples reported with valid analytical data.  No data were 
qualified as “R” (rejected) according to the project QAPP protocol.  Completeness is 
100% and meets project DQOs for the water PAH results. 

3.5 Method SW8015B TPH - GRO 

All water samples collected were analyzed for TPH-GRO (C6-C10) using method 
SW8015B, with results reported as "TPH-GRO (C6-C10)."   

3.5.1 Accuracy 

Accuracy was evaluated using the %R obtained from the surrogate spikes, 
LCS/LCSD, and MS/MSD analyses.  Evaluation results are shown below. 

 LCS/LCSD recoveries:  Both LCS/LCSD %R results met QC acceptance criteria. 

 MS/MSD recoveries:  Both MS and MSD %Rs were compliant. 

 Surrogate recoveries:  Surrogate compound recoveries for all field and lab QC 
samples met QC acceptance.  

3.5.2 Precision 

Precision was evaluated based on %RPD of the parent/FD samples and parent/FD 
results.  The %RPD of LCS/LCSD and MS/MSD results were compliant.  

TPH-GRO was not detected at or above the LOQ in the set of parent and FD 
samples; therefore, the %RPD calculation was not applicable. 

3.5.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness met project 
DQOs for the TPH-GRO results.  The following parameters were assessed for 
representativeness and results of the data review are noted. 

 Sample holding times and preservation:  The water samples were shipped on ice 
and were received at the laboratory at the appropriate temperature.  Water samples 
were not acid-preserved.  Analytical holding times (7 days) were met for all samples.  
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 Initial calibration, ICV and CCV results:  Initial calibration, ICV results, and 
CCV results met QC acceptance criteria.  ICV was prepared with secondary source 
standard. 

 Method blank:  GRO was not detected in the MB at or above ½ of the LOQ. 

 Trip blank:  GRO was not detected in the TB at or above ½ of the LOQ. 

 Calibration Range Exceedance:  All sample results were below the calibration 
range.   

3.5.4 Sensitivity 

Sensitivity was evaluated using the LOQ and DL of samples as compared to project 
maximum allowable PQLs.  The laboratory LOQ met QAPP PQL for GRO.   

3.5.5 Comparability 

Comparability was evaluated based on analytical method requested on the CoC and 
performed by the laboratory compared to those described in the project QAPP and 
laboratory SOW.   Results for water samples were reported in units of milligrams per liter 
(mg/L). 

3.5.6 Completeness 

Completeness was evaluated by comparing the total number of samples collected 
with the total number of samples reported with valid analytical data.  No data were 
qualified as “R” (rejected) according to the project QAPP protocol.   Completeness is 
100% and meets project DQOs for the water TPH-GRO results. 

3.6 Method SW8015B TPH-DRO (C10 – C24) and TPH-RRO (C24 – C36) 

All water samples collected were analyzed for TPH-DRO (C10 – C24) organics and 
TPH-RRO (C24 – C36) organics by method SW8015B. 

3.6.1 Accuracy 

Accuracy was evaluated using the %R obtained from the surrogate spikes, LCS, 
LCSD, and MS/MSD analyses.  Evaluation results are shown below. 

 LCS/LCSD recoveries:  All LCS/LCSD %R results for TPH-DRO and TPH-RRO 
met QC acceptance criteria. 

 Surrogate recoveries:  Surrogate compound recoveries for each field and lab QC 
sample met QC acceptance criteria.   

 MS/MSD:  %R of TPH-DRO and TPH-RRO were all compliant. 

3.6.2 Precision 

Precision was evaluated based on the %RPD of the parent/FD sample results, 
LCS/LCSD, and MS/MSD results.   
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The %RPDs of MS/MSD and LCS/LCSD for TPH-DRO and TPH-RRO were 
compliant. 

None of the results of the parent and FD samples had TPH-DRO or TPH-RRO 
detected at or above the LOQ. 

3.6.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness meets project 
DQOs for the TPH-DRO and TPH-RRO.  The following parameters were assessed for 
representativeness and results of the data review are noted. 

 Sample holding times and preservation:  The water samples were shipped on ice 
and were received at the laboratory at an appropriate temperature.  Analytical 
holding times (7 days for extraction, 40 days for analysis) were met for all analyses 
of the water samples. 

 Initial calibration, ICV and CCV results:  Initial calibration, ICV results, and 
CCV results met QC acceptance criteria.  ICV was prepared with secondary source 
standard. 

 Method blank:  TPH-DRO and TPH-RRO were not detected at or above ½ of the 
LOQ in the MB. 

 Calibration Range Exceedance:  All sample results were below the calibration 
range.  

3.6.4 Sensitivity 

Sensitivity was evaluated using the LOQs and DLs for each group of TPH as 
compared to project PQLs.  The laboratory LOQs met contract PQL requirements.  

3.6.5 Comparability 

Comparability was evaluated based on the analytical method requested on the CoC 
and performed by the laboratory compared to those described in the project QAPP and 
laboratory SOW.  All samples were analyzed for TPH-DRO and TPH-RRO as requested 
on the CoC.  Results for water samples were reported in units of mg/L. 

3.6.6 Completeness 

Completeness was evaluated by comparing the total number of samples collected to 
the total number of samples reported with valid analytical data.  No data were qualified as 
“R” (rejected) according to the project QAPP protocol.  Completeness is 100% and meets 
project DQOs for the water TPH-DRO and TPH-RRO results. 

3.7 Method RSK-175 for Dissolved Methane 

All water samples collected were analyzed for dissolved methane using method 
RSK-175. 
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3.7.1 Accuracy 

Accuracy was evaluated using the %R obtained from the LCS/LCSD and MS/MSD 
analyses. 

 LCS/LCSD recoveries: Both %R results were within the QC acceptance limits. 

 MS/MSD recoveries: Both %R results were within the QC acceptance limits. 

3.7.2 Precision 

Precision was evaluated based on the %RPD of LCS/LCSD, MS/MSD, and 
parent/FD sample results.  

The %RPD of the LCS/LCSD and MS/MSD were compliant. 

Methane was not detected in the parent/FD of sample RHMW07-GW-02. %RPD 
calculation was not applicable. 

3.7.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness meets project 
DQOs for the methane results.  The following parameters were assessed for 
representativeness and results of the data review are noted: 

 Sample holding times and preservation:  The water samples were shipped on ice 
and were received at the laboratory at appropriate temperature.  Water samples were 
not acid-preserved.  Analytical holding times (7 days) were met for all samples. 

 Initial calibration, ICV and CCV results:  Initial calibration, ICV results, and 
CCV results met QC acceptance criteria.  ICV was prepared with secondary source 
standard. 

 Method blank:  Methane was not detected at or above ½ of the LOQ in the MB. 

 Calibration Range Exceedance:  All sample results were below the calibration 
range. 

3.7.4 Sensitivity 

Sensitivity was evaluated using the LOQ and DL for each sample as compared to 
project PQL.  The laboratory LOQ met project PQL requirements.   

3.7.5 Comparability 

Comparability was evaluated based on the analytical method requested on the CoC 
and performed by the laboratory compared to those described in the project QAPP and 
laboratory SOW. All samples were analyzed by the appropriate method requested on the 
CoC.   Methane results were reported in units of µg/L. 

3.7.6 Completeness 

Completeness was evaluated by comparing the total number of samples collected 
with the total number of samples reported with valid analytical data.  No data were 
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qualified as “R” (rejected) according to the project QAPP protocol.  Completeness is 
100% and meets project DQOs for the water methane results. 

3.8 Sulfate, Nitrate-Nitrite as Nitrogen and Total Alkalinity (as CaCO3) 

Water samples were analyzed for sulfate by method SW9056, nitrate-nitrite-N by 
EPA method 353.2, and total alkalinity by SM 2320B. 

3.8.1 Accuracy 

Accuracy was evaluated using the %R obtained from LCS and LCSD analyses and 
MS/MSD analyses.  LCSD was not performed for the sulfate analysis. Accuracy meets 
project DQOs.  Evaluation results are shown below. 

 LCS/LCSD:  All %Rs were compliant. 

 MS/MSD:  All %Rs were compliant 

3.8.2 Precision 

Analytical precision for alkalinity and nitrate-nitrite analyses was evaluated using the 
%RPD obtained from the LCS/LCSD analyses, MS/MSD, and parent/FD samples.  For 
sulfate, the precision was evaluated based on MS/MSD and parent/FD results. 

All %RPDs were met for all LCS/LCSD pairs and for all MS/MSD pairs.  

For total alkalinity, %RPD for the parent/FD of sample RHMW07-GW-02 was 
compliant at 4.7%. 

For nitrate-nitrite, the %RPD of the parent/FD results of sample RHMW07-GW-02 
was compliant at 13%.   

For sulfate, the %RPDs of sample RHMW07-GW-02 was compliant at 2.9%. 

3.8.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness meets project 
DQOs for the sulfate, nitrate-nitrite, and alkalinity results.  

The following parameters were assessed for representativeness and results of the 
data review are noted. 

 Sample holding times and preservation: The water samples were shipped on ice 
and were received at the laboratory at appropriate temperature.  Analytical holding 
times (sulfate, nitrate-nitrite-N, 28 days; total alkalinity, 14 days) were met for all 
samples. 

 Initial calibration, ICV and CCV results:  Initial calibration, ICV results, and CCV 
results met QC acceptance criteria. ICVs were prepared with secondary source 
standard. 

 Method blanks:  No target compounds were detected at or above ½ of the LOQ in 
the MBs. Result of total alkalinity was 0.91 mg/L with LOQ of 2.0 mg/L. Since all 
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associated sample results were significantly greater than the MB result, flagging was 
not needed. 

 Calibration range exceedance:  All sample results were within calibration range. 

3.8.4 Sensitivity 

Sensitivity was evaluated using the LOQs and DLs for each sample as compared to 
project PQLs.  The laboratory LOQs met project PQL requirements for all results.   

3.8.5 Comparability 

Comparability was evaluated based on the analytical method requested on the CoC 
and performed by the laboratory compared to those described in the project QAPP. All 
samples were analyzed by the appropriate method requested on the CoC.  Results were 
reported in units of mg/L.  

3.8.6 Completeness 

Completeness was evaluated by comparing the total number of samples collected to 
the total number of samples reported with valid analytical data.  No data were qualified as 
“R” (rejected) according to the project QAPP protocol.  Completeness is 100% and meets 
project DQOs for the nitrate-nitrite, sulfate, and alkalinity results.  

3.9 SW6020A - Dissolved Lead 

Filtered and acidified water samples were analyzed for dissolved lead by Method 
6020A. All samples collected in January 2015 were field filtered and acidified.  

All water samples were analyzed without any dilution. 

3.9.1 Accuracy 

Accuracy was evaluated using the %R obtained from LCS and MS/MSD analyses.  
Accuracy meets project DQOs.   

 LCS:  The %R was compliant. 

 MS/MSD:  Both %Rs were compliant for MS/MSD analyses. 

3.9.2 Precision 

Analytical precision was evaluated using the %RPD obtained from the MS/MSD and 
parent/FD samples.   

The %RPDs of MS/MSD was compliant. 

Both the parent and FD of sample RHMW07-GW-02 had dissolved lead reported as 
non-detect; therefore the %RPD calculation was not applicable. 
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3.9.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represent actual site conditions.  Analytical representativeness meets project 
DQOs for the lead results.      

The following parameters were assessed for representativeness and results of the 
data review are noted. 

 Sample holding times and preservation:  The water samples were shipped on ice 
and were received at the laboratory at appropriate temperature.  Analytical holding 
times (180 days) were met for all samples. 

 Initial calibration, ICV and CCV results:  Initial calibration, ICV results, and 
CCV results met QC acceptance criteria. ICV was prepared with secondary source 
standard. 

 Interference Check Solution A (ICSA) and Interference Check Solution AB 
(ICSAB) results were compliant. 

 Method blanks:  Lead was not detected at or above ½ of the LOQ in the MBs. 

 Calibration range exceedance:  All sample results were within calibration range. 

 A Dilution Test (DT) was performed with sample RHMW06-GW-02, but it was not 
applicable.  

 A Post-Digestion Spike (PDS) Analysis was performed with the same sample and 
the %R was compliant. 

3.9.4 Sensitivity 

Sensitivity was evaluated using the LOQs and DLs for each sample as compared to 
project PQLs.  The laboratory LOQs met project PQL requirements for all results.   

3.9.5 Comparability 

Comparability was evaluated based on the analytical method requested on the CoC, 
and performed by the laboratory compared to those described in the project QAPP.  All 
samples were analyzed by the appropriate method requested on the CoC.  Results were 
reported in unit of µg/L.  

3.9.6 Completeness 

Completeness was evaluated by comparing the total number of samples collected to 
the total number of samples reported with valid analytical data.  No data were qualified as 
“R” (rejected) according to the project QAPP protocol.  Completeness is 100% and meets 
project DQOs for the lead results.  

4.0  DATA QUALITY ASSESSMENT 

DQA criteria were used to evaluate the quality of the field sampling efforts and 
laboratory results for compliance with project DQOs.  The DQA criteria were expressed 
in terms of analytical precision, accuracy, representativeness, sensitivity, comparability, 
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and completeness by analytical method.  Data qualification decisions were made in 
accordance with the procedures specified in the project QAPP and the DoD QSM 
Version 4.2 and professional judgment.   

4.1 Precision 

Precision is the measure of variability between individual sample measurements 
under prescribed conditions.  The RPD for the LCS/LCSD and laboratory duplicate 
analyses demonstrate the precision of the analytical methods.  An RPD within the DoD 
QSM-specific control limit indicates satisfactory precision in a measurement system.  
The RPD for the parent/FD demonstrates the precision of sampling technique. 

Analytical precision RPD results (i.e. LCS/LCSD) for all methods had %RPD less 
than the criteria with the exception of five PAHs which had %RPD greater than 30%.  
These compounds included benzo(a)pyrene, benzo(k)fluoranthene, benzo(g,h,i)perylene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.  The degree of the non-compliance 
was minor, therefore no flagging was needed. 

RPDs of MS/MSD results were evaluated for matrix effect.  All %RPDs were 
compliant. 

%RPDs of parent and FD sample results were compliant for all analyses performed. 

4.2 Accuracy 

Accuracy is the degree of agreement of a measurement with an accepted reference or 
true value. The results of surrogate and LCS/LCSD analyses, when expressed in terms of 
percent recovery, demonstrate the accuracy of the method.  LCS spike recoveries indicate 
accuracy relevant to an analytical batch lot, and are strictly a measure of laboratory 
analytical accuracy conditions independent of samples and matrices.  Surrogate spike 
recoveries provide a measure of accuracy for the analysis of each individual sample and 
also provide an indication of sample matrix effects.  MS/MSD results were evaluated for 
sample matrix effect on the accuracy. 

For VOC analysis, five analytes recovered below their lower control limit in the MS 
and/or MSD. Compounds include 1,1,1,2-tetrachloroethane, 1,2,3-trichloropropane, 1,2-
dibromoethane, benzene, and chlorobenzene. The parent sample, RHMW06-GW-02, had 
no detections of any of these non-compliant analytes and degree of non-compliance for 
all five compounds was minor; therefore, flagging was not required. 

4.3 Representativeness 

All sample data are believed to be representative of the site conditions prevailing at 
the time of sample collection because samples were properly collected, stored, and 
preserved.   

4.4 Sensitivity 

Sensitivity is the ability of an analytical method or instrument to discriminate 
between measurement responses representing different concentrations.  Sensitivity 
requirements include the establishment of various limits such as calibration requirements, 
MDLs and RLs.  Sensitivity requirements were established in accordance with the 
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project-specific QAPP and DoD QSM Version 4.2.  The QAPP-required PQLs were met.  
Sample-specific LOQs, LODs, and DLs for this data set were adjusted for the sample 
volume used in each analysis. 

4.5 Comparability 

All samples were reported in either µg/L or mg/L.  Analytical protocols for the 
methods were adhered to according to the project QAPP, and analytical results are 
considered comparable under the compliant lab and field QC requirements. 

4.6 Completeness 

Completeness is defined as the percentage of laboratory measurements judged to be 
valid on a method-by-method basis.  Valid data are defined as all data and/or qualified 
data considered to meet the DQOs for this project. Data completeness is expressed as 
percent complete, which is (the number of usable samples per compound ÷ total number 
of samples per compound) x 100.  Completeness for this sampling event was 100% for all 
compounds and all water samples, understanding that all results qualified as estimated are 
usable to meet project objectives. 

4.7 Conclusion 

The overall quality assurance objective for all measurement data is to maximize the 
probability that the data generated are of documented quality, and are defensible for the 
intended data uses.  In order to meet these objectives, data shall be: (1) representative of 
actual site physical and chemical conditions; (2) comparable to the QAPP-required 
criteria; (3) complete to the extent that necessary conclusions may be reached; and (4) of 
known quantitative statistical significance in terms of precision and accuracy, at levels 
appropriate for each stated data use for the project.  In general, these objectives have been 
met. 

The water data are of acceptable quality and are considered usable to support project 
objectives.  Samples are representative of the site when used in accordance with the 
validation qualifiers. 
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