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Introduction 
In 2018, the California Department of Toxic Substances Control (DTSC) reviewed and provided comments on 
the draft NASA Groundwater Resource Conservation and Recovery Act Facility Investigation (RFI) Report 
(NASA, 2017) for the Santa Susana Field Laboratory (SSFL) in Ventura County, California. As part of general 
comment 1 on Appendix D of the Draft NASA Groundwater RFI Report, DTSC stated the following: 

Monitoring wells RD-42 and RD-79 should be depicted on Figure 2-26a not Figure 2-29. The 
groundwater elevations are consistent with the near-surface groundwater elevations within the Coca 
drainage and not consistent with general chemistry of other Chatsworth monitoring wells. The water 
quality from the other near-surface monitoring wells was not presented on Figure 2-30 so a 
comparison of water quality with the other near-surface wells was not possible. The GSU 
recommends that PZ-017B, PZ-045, PZ-047, PZ-048, and PZ-126 be sampled for general water 
chemistry, if it has not occurred previously, and the results presented on Figure 2-30 (DTSC, 2018). 

In order to address this comment from DTSC, groundwater samples were collected from near-surface 
groundwater (NSGW) Coca Area wells PZ-017B, PZ-045, PZ-047, PZ-048, and PZ-126, as well as shallow 
Chatsworth Formation groundwater (CFGW) wells RD-42 and RD-79 in January 2020. RD-42 and RD-79 wells 
were added for additional general water chemistry comparison data to aid in addressing the DTSC comment. 
Because the NASA Groundwater RFI Report (NASA, 2017) uses site data through October 2016, NASA has 
prepared this separate technical memorandum to document the data collection and analysis instead of 
adding the information directly to the NASA Groundwater RFI Report. 

Site Background 
The Coca Area covers approximately 16 acres in the southern portion of NASA’s Area II at SSFL and consists 
of two distinct areas—the Test Stands Area and the Hydrogen Compressor Area. The Coca Test Stands were 
constructed to provide support for rocket engine testing from 1957 to approximately 1962 (CH2M, 2017). 

Two solid waste management units (SWMUs) have been designated at the Coca Area: The Coca Test Stands, 
where blends of petroleum-based fuel were used for engine testing and solvents were used for cleaning, 
and the Coca Skim Pond, including associated channels and downgradient drainages that received deluge 
water and excess Rocket Propellant 1 (RP-1) or residual trichloroethene (TCE). The skim pond began 
receiving wastes in 1956, when rocket engine testing began at the Coca Test Area, and was used until 1988 
as a catchment basin and emergency spill containment for the Coca Test Area (NASA, 2014). 

TCE was used as the primary cleaning solvent at the original test stands during the 1950s and 1960s. TCE 
was flushed from engine components into downgradient, gunite-lined channels (spillways) and discharged 
to the Coca Skim Pond. TCE use at the Coca Area likely ended in the early 1960s because the area was 
configured for liquid hydrogen (LH2) and liquid oxygen (LOX) engine testing, which did not use TCE for 
cleaning. 

Test stand TCE recovery and recycling began in 1961. Reportedly, no TCE was used during testing of engine 
components from 1970 to 1973, and engine testing from 1973 through 1988 involved LOX and LH2 
(ICF, 1993). The Coca Test Area became inactive in August 1988, though it was used for a short period in 
2000 and early 2005 to instrument and test hydrogen tanks. The hydrogen tanks and systems recently were 
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purged with an inert gas to render them safe. Test Stand 1 (Building 2735) has been removed and Test 
Stand 2 (Building 2734) has partially been removed (NASA, 2014). 

Groundwater within the Coca Area, which forms part of the larger Coca/Delta Area of Impacted 
Groundwater (AIG), is present in two distinct aquifer systems: the NSGW aquifer and the CFGW aquifer. The 
NSGW is unsaturated during drier years, but has been more laterally extensive during wetter climate cycles. 
Groundwater moving through this system follows the surface drainage network from the Coca Area. The 
CFGW system is contained within the Sage Member of the Chatsworth Formation throughout the AIG. 
Groundwater flow directions in the CFGW system in the Coca Area are primarily to the north and northwest, 
moving toward the nearby fine-grained Upper and Lower Bravo Beds (CH2M, 2017). 

Methods and Procedures 
The January 2020 supplemental Coca Area groundwater sampling event involved measurement of 
groundwater levels and purging and sampling of groundwater wells using low-flow sampling methods, in 
accordance with the procedures outlined in the Site-Wide Water Quality Sampling and Analysis Plan 
(WQSAP) (Haley & Aldrich, 2010a) and the Regulated Unit WQSAP for Area II (Haley & Aldrich, 2010b). Low-
flow sampling requires minimal groundwater drawdown, low-flow purging, and field parameter stabilization 
prior to sample collection. Purge logs are included in Attachment 1. Quality control (QC) samples were also 
collected, and all samples were analyzed in accordance with the 2010 Groundwater Monitoring Quality 
Assurance Project Plan (QAPP) (Haley & Aldrich, 2010c). 

Groundwater samples were collected from five NSGW wells (PZ-017B, PZ-045, PZ-047, PZ-048, and PZ-126) 
and two shallow CFGW wells (RD-42 and RD-79) to address DTSC’s general comment 1 on Appendix D of the 
Draft NASA Groundwater RFI Report (DTSC, 2018). Collection of a groundwater sample from PZ-046 was also 
attempted during the January 2020 supplemental Coca Area groundwater sampling event, but there was 
insufficient water in the well (endcap water only). Included in Table 1 are the eight locations selected for 
sampling (which are also shown on Figure 1), the QC samples collected for compliance with the 2010 QAPP 
(Haley & Aldrich, 2010c), and the list of analyses. Also included in Table 1 is the preferred order of collection 
for analyses at wells that contained insufficient groundwater to collect the full analytical suite. In these 
cases, sample containers were filled in the order prescribed in Table 1. 

Results 
Results from the January 2020 supplemental Coca Area groundwater sampling event are provided in the 
following sections. 

Groundwater Level Survey 
Groundwater levels at the six piezometers and two groundwater wells were measured on January 6, 2020 as 
part of regular sitewide groundwater monitoring during the first quarter of 2020. Well construction 
information and groundwater level measurements are provided in Table 2, and groundwater elevations and 
contours generated in the SSFL NASA Area I LOX and Area II Sitewide Groundwater Monitoring Report, First 
Quarter 2020 (NASA, 2020) are shown on Figure 2. The depth to groundwater at PZ-046 was determined to 
be below the bottom of the well screen, indicating end cap water. 

Groundwater Sampling 
Groundwater samples were successfully collected from seven of the eight locations listed in Table 1 in 
January 2020. During the January 6, 2020 groundwater level survey, PZ-046 did not have sufficient water to 
collect a groundwater sample and was not sampled. 

Groundwater samples were collected from PZ-126, RD-42, and RD-79 on January 15, 2020, from PZ-048 on 
January 16, 2020, and from PZ-045 on January 21, 2020. PZ-017B was dewatered during a low-flow sampling 
attempt on January 15, 2020, and was allowed to recover overnight. On January 16, 2020, PZ-017B was 
revisited for collection of a grab sample, but again dewatered, yielding only a partial sample. As a result, 
stabilized field parameters could not be measured and 1,4-dioxane, 1,2,3-trichloropropane, and 
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n-nitrosodimethylamine (NDMA) samples were not collected at PZ-017B due to insufficient water in the 
well. On January 20, 2020, low-flow sampling was attempted at PZ-047, but the well dewatered. PZ-047 was 
allowed to recover overnight and was revisited on January 21, 2020 for collection of a grab sample. This well 
dewatered again during grab sampling, but the minimum sample volume was collected for analysis of all 
analytes; however, stabilized field parameters could not be measured due to insufficient water in the well. 

Field Parameter Results 

In accordance with the WQSAPs (Haley & Aldrich, 2010a, 2010b), groundwater field parameter 
measurements were recorded during purging until field parameter readings had stabilized, representing 
formation groundwater. As noted previously, PZ-017B and PZ-047 dewatered during purging, and only 
partial groundwater samples were collected the following day. Because preference was placed on analytical 
sample collection, stabilized field parameters could not be measured during grab sample collection at 
PZ-017B and PZ-047 due to insufficient water in the wells. As such, the final field parameter measurements 
prior to well dewatering at PZ-017B and PZ-047 are provided in Table 3. 

Stabilized field parameter measurements (and the last field parameter measurements recorded at wells that 
dewatered) are provided in Table 3. 

Analytical Results 

Analytical results from the January 2020 supplemental Coca Area groundwater sampling event are provided 
in Attachment 2 and summarized in the following sections. For additional information regarding data 
validation and data quality, refer to the Data Quality Summary provided in Attachment 3. 

Volatile Organic Compounds (VOCs) 

Tetrachloroethylene (PCE), TCE, and their degradation products 1,1-dichloroethene (DCE), cis-1,2-DCE, 
trans-1,2-DCE, and vinyl chloride were detected in samples collected in January 2020. 

PCE was detected at RD-79 at a concentration of 4.1 micrograms per liter (µg/L), below the groundwater 
screening level (GSL) of 5 µg/L for PCE. TCE was detected at PZ-017B, PZ-047, PZ-048, PZ-126, and RD-79 at 
concentrations of 3.6, 660, 4.2, 0.28 J, and 29 µg/L, respectively. TCE concentrations at PZ-047 and RD-79 
were in excess of the GSL of 5 µg/L for TCE. 

1,1-DCE was detected at PZ-047, PZ-048, and RD-42 at concentrations of 0.87 J, 1.7, and 0.33 J µg/L, 
respectively, below the GSL of 6 µg/L for 1,1-DCE. cis-1,2-DCE was detected at PZ-017B, PZ-047, PZ-048, 
PZ-126, RD-42, and RD-79 at concentrations of 81, 190, 1,300, 1.7, 0.87 J, and 14 µg/L, respectively. 
cis-1,2-DCE concentrations at each of these locations, with the exception of PZ-126 and RD-42, were above 
the GSL of 6 µg/L for cis-1,2-DCE. trans-1,2-DCE was detected at PZ-017B, PZ-047, PZ-048, PZ-126, and RD-79 
at concentrations of 4.1, 5, 75, 0.53 J, and 1.3 µg/L, respectively. The trans-1,2-DCE concentration at PZ-048 
was above the GSL of 10 µg/L. Vinyl chloride was detected at PZ-017B, PZ-047, PZ-048, PZ-126, and RD-42 at 
concentrations of 2.9, 9, 470, 0.4 J, and 0.28 J µg/L, respectively. Vinyl chloride concentrations at PZ-017B, 
PZ-047, and PZ-048 were in excess of the GSL of 0.5 µg/L for vinyl chloride. 

Acetone was detected at PZ-017B at a concentration of 13 µg/L, and 2-chloroethyl vinyl ether was detected 
at all seven monitoring locations at a concentration of 0.15 µg/L. Acetone is a common laboratory 
contaminant, and the 2-chloroethyl vinyl ether results were R-flagged (that is, rejected) in all samples during 
data validation. 

No VOCs were detected at PZ-045 during January 2020, and no VOCs other than those discussed above were 
detected in the other six sampled groundwater locations. The January 2020 concentrations of the VOCs 
discussed previously were within the range of historical values recorded at each well. In a few instances, the 
measured values from the January 2020 sampling event represent the lowest detected concentration or a 
nondetect concentration for the particular analyte at a well. 
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Additional Chemicals of Concern 

NDMA was detected at PZ-045, PZ-047, PZ-126, RD-42, and RD-79 at concentrations of 0.000826 J, 0.0281, 
0.000538 J, 0.0105, and 0.000427 J µg/L, respectively. The NDMA concentrations at PZ-047 and RD-42 
exceeded the GSL of 0.01 µg/L. NDMA was not detected in the parent sample at PZ-048, but was detected in 
the field duplicate sample at 0.00105 J µg/L. 

1,4-Dioxane was not sampled at PZ-017B due to insufficient groundwater and was not detected at the six 
monitoring locations where it was sampled. 1,2,3-Trichloropropane was not detected at any of the seven 
monitoring locations sampled during the supplemental Coca Area groundwater sampling event. 

NDMA results in January 2020 at RD-42 and RD-79 were within the range of historical values for the 
analytes. The NDMA results at PZ-045, PZ-047, and PZ-048 represent the first occurrence for NDMA at these 
locations. NDMA was sampled and detected once before at PZ-126 (0.0000077 J µg/L). The January 2020 
NDMA result at PZ-126 is greater than the previously detected concentration but is less than the NDMA 
specific GSL and the reporting limit for NDMA. 

Major Cations and Anions 

Dissolved and total cations and anions samples were collected at all seven monitoring wells sampled during 
the January 2020 supplemental Coca Area groundwater sampling event, with the exception of total cations 
at PZ-017B, which were not sampled due to insufficient water in the well. 

An ion balance calculation was performed as a check on the chemical analyses for monitored anions (sulfate, 
chloride, bicarbonate, and nitrate) and cations (magnesium, calcium, sodium, and potassium). With the 
exclusion of groundwater samples at PZ-045 and PZ-047, results indicate that the balance of cations to anions 
in the collected groundwater samples was acceptable. Ideally, the percent difference between the equivalent 
concentrations of cations and anions in a water sample should be within 5%; however, other ions (such as 
silica and/or iron) were not included as part of the groundwater sampling, and may explain the larger percent 
differences calculated for the groundwater samples from PZ-045 and PZ-047 (26% and 18% favoring cations, 
respectively). The ion balance results indicate there may be additional anions that were not analyzed at 
these two wells that constitute a considerable part of the anionic water chemistry. 

Piper diagrams were constructed to describe groundwater chemistry based on major ion concentrations 
measured during the January 2020 supplemental Coca Area groundwater sampling event (Figure 3), as well 
as during a more widespread sampling event conducted throughout the larger Coca/Delta AIG in 2015 
(Figure 4). The major cations sodium/potassium (Na+K), calcium (Ca), and magnesium (Mg) are plotted in 
the lower left triangle, and the major anions carbonate/bicarbonate (CO3+HCO3), chloride (Cl), and sulfate 
(SO4) are plotted in the lower right triangle. Symbols from each triangle are projected onto the central 
diamond field to provide a composite chemical fingerprint. As shown on Figure 3, the samples at PZ-017B 
and PZ-047 have a mixed cation signature, the sample at PZ-045 has a sodium/potassium cation signature, 
and the samples at PZ-048, PZ-126, RD-42, and RD-79 have a calcium cation signature. All wells have a 
bicarbonate anion signature, with the exception of RD-42, which has a mixed anion signature. The chemical 
signature of groundwater at PZ-045 is considerably different from the other six groundwater wells sampled 
during January 2020. 

With the exclusion of groundwater at PZ-045, which shows an elevated Na+K cation signature, the 
groundwater results from January 2020 generally plot in the same region of the Piper diagram as the other 
2015 Coca/Delta AIG sampling results (Figure 4). However elevated Na+K signatures have been observed in 
several other nearby wells: Port 9 in Well RD-101, which reflects relatively shallow groundwater quality 
(screened from 33 to 36 feet below ground surface), shows this signature, as does Well RD-41C; however, that 
well is screened much deeper in the Chatsworth Formation. 
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Summary and Conclusions 
In 2018, DTSC provided comments on the Draft NASA Groundwater RFI Report (NASA, 2017). One of the 
comments provided by DTSC requested that NASA collect general water chemistry samples from select 
NSGW wells in the Coca Area to facilitate a better comparison of the NSGW and CFGW water types in this 
area. To address this comment groundwater samples were collected from NSGW wells PZ-017B, PZ-045, 
PZ-047, PZ-048, and PZ-126, as well as shallow CFGW wells RD-42 and RD-79 on January 15, 16, and 21, 
2020. Geochemical results from the January 2020 supplemental Coca Area groundwater sampling event 
were plotted on Piper diagrams and, with the exception of PZ-045, indicate a common geochemical 
signature of mixed to calcium-type cations and bicarbonate-type anions in the Coca Area NSGW and CFGW, 
consistent with the water chemistry observed in 2015 at other monitoring wells in the larger Coca/Delta 
AIG. At PZ-045, a geochemical signature of sodium-type cations is indicated, but as discussed previously, a 
similar signature was observed in several other wells in the area. Further, the results of this groundwater 
quality general chemistry comparison do not suggest that the geochemical signature of the NSGW is 
significantly different than the geochemical signature of the underlying CFGW. Although a loose correlation 
may appear to exist between lower bicarbonate anion content in the CFGW relative to the NSGW, that 
apparent trend appears to be more strongly correlated with well location, as the overall bicarbonate 
content increases from east to west for all wells sampled (excluding PZ-045) regardless of the formation in 
which they are screened. The 2015 sample results are provided and discussed in the Draft NASA 
Groundwater RFI Report (NASA, 2017). 
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Alkalinity as CaCO3

 (SM2320B)

Chloride, Nitrate 
as NO3, Sulfate 

(300.0)

NDMA
(SW1625M-LL)

Major Cations (Mg, K, 
Na, Ca) - Total 

(SW6010B/6020)

Major Cations (Mg, K, 
Na, Ca) - Dissolved 
(SW6010F/6020)

VOCs 
(SW8260B)

1,4-Dioxane, 
1,2,3-Trichloropropane 

(SW8260BSIM-LL)

Preferred Order of Collectiona 4 2 6 7 3 1 5

PZ-017B G G N N G G N

PZ-045 C C C C C C C

PZ-046 N N N N N N N

PZ-047 G G G G G G G

PZ-048 C C C C C C C

PZ-126 C C C C C C C

RD-42 C C C C C C C

RD-79 C C C C C C C

Equipment Blank (PZ-047) G G G G G G

Field Duplicate (PZ-048) C C C C C C C

Matrix Spike /
Matrix Spike Duplicate (PZ-045)

C C C C C

Sample location for QC samples are included in parentheses
a Order of sample container collection at wells with insufficient available groundwater to collect the entire analytical suite

C = low-flow sample collected

G = grab sample collected  
N = not sampled due to insufficient available groundwater

Ca = calcium

CaCO3 = calcium carbonate

K = potassium

Mg = magnesium

Na = sodium

VOC = volatile organic compound

Notes:

TABLE 1
Groundwater Sampling Summary

Supplemental Coca Area Groundwater Sampling Summary, SSFL, Ventura County, California

Groundwater Samples

QC Samples

Sample Location

Analytes and Methods
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Piezometer/ 
Monitoring Well

Groundwater-
Bearing Zone

Top of Casing 
Elevation             

(feet NGVD29)

Ground Surface 
Elevation            

(feet NGVD29)

Depth to Bottom 
of Well Screen 

(feet btoc)
Total Depth 
(feet btoc)

Depth to 
Groundwater 

(feet btoc)a
Available 

Water (feet)b

Groundwater 
Elevation         (feet 

NGVD29)

PZ-017B NSGW 1837.2 1837.5 22.72c 22.72d 19.57 3.15 1817.63

PZ-045 NSGW 1828.55 1826 42.55 47.55 32.76 9.79 1795.79

PZ-046 NSGW 1826.87 1824.3 36.57 37.57 36.80 -0.23 1790.07

PZ-047 NSGW 1835.51 1832.4 39.11 43.51 36.19 2.92 1799.32

PZ-048 NSGW 1847.11 1847.5 18.61 19.61 10.09 8.52 1837.02

PZ-126 NSGW 1853.62 1854.2 19.92 20.42 3.79 16.13 1849.83

RD-42 CFGW 1946.08 1945.62 120.46 120.46 59.90 60.56 1886.18

RD-79 CFGW 1874.01 1873.81 55.20 55.20 5.52 49.68 1868.49
a Depths to groundwater measured January 6, 2020
b Available water is the height of water in the well that is above the bottom of the well screen 
c Depth to bottom of screen is equal to well total depth
d Total depth measured at well head

btoc = below top of casing

CFGW = Chatsworth Formation groundwater

 NGVD29 = NaƟonal GeodeƟc VerƟcal Datum of 1929

NSGW = near-surface groundwater

TABLE 2
Well Construction Information and First Quarter 2020 Groundwater Level Measurements

Supplemental Coca Area Groundwater Sampling Summary, SSFL, Ventura County, California
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Piezometer/ 
Monitoring 

Well Date
Temperature 

(°C) pH

Specific 
Conductance 

(mS/cm)
Turbidity 

(NTU)

Dissolved 
Oxygen 
(mg/L)

Oxidation-
Reduction 

Potential (mV) Comment

PZ-017Ba 1/15/2020 19.1 7.08 1.199 4 1.03 -28.4 Well dewatered during purge and during sample collection

PZ-045 1/21/2020 15.9 5.83 0.485 23 5.42 109.1 --

PZ-047a 1/20/2020 15.9 6.88 0.958 8 3.24 88.8 Well dewatered during purge and during sample collection

PZ-048 1/16/2020 17.4 6.76 1.749 2 1.16 -26.1 --

PZ-126 1/15/2020 16.8 7.38 1.536 2 0.87 -114.7 --

RD-42 1/15/2020 18.6 6.80 0.665 2 2.60 61.4 --

RD-79 1/15/2020 15.8 7.35 0.989 3 0.85 47.2 --
a Well dewatered during purging before field parameter stabilization was reached. Listed field parameter values represent the last measurement recorded.
°C = degree(s) Celsius

mg/L = milligram(s) per liter

mS/cm = milliSiemen(s) per centimeter

mV = millivolt(s)

NTU = nephelometric turbidity unit

TABLE 3
Field Parameter Measurements

Supplemental Coca Area Groundwater Sampling Summary, SSFL, Ventura County, California
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Figure 4
Coca/Delta Area Groundwater Sampling Piper Diagram  
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Analytical Data Summary

Location ID PZ-017B PZ-045 PZ-047 PZ-048 PZ-048 PZ-126 RD-42 RD-79
Sample ID PZ017BGWS001 PZ045GWS001 PZ047GWS001 PZ048GWD001 PZ048GWS001 PZ126GWS004 RD42GW01S011 RD79GWS007

Date Collected 1/16/20 8:00 1/21/20 9:31 1/21/20 8:05 1/16/20 9:42 1/16/20 9:42 1/15/20 12:22 1/15/20 10:05 1/15/20 9:18
Sample Type N N N FD N N N N

METHOD PARAMETER CAS NUMBER Unit
SW6020 Calcium, dissolved 7440-70-2_D mg/L 116 24.6 J 141 260 266 90.4 62.2 141

Magnesium, dissolved 7439-95-4_D mg/L 43.7 10.2 J 34.7 55.1 54 14 13.4 26.3
Potassium, dissolved 7440-09-7_D mg/L 0.49 1.18 3.87 1.05 1.04 6.82 1.59 6.02
Sodium, dissolved 7440-23-5_D mg/L 86.4 84.9 102 94.9 91.9 65.5 45.6 60.8
Calcium, total 7440-70-2 mg/L -- 21.9 J 139 253 274 96.3 60.7 130
Magnesium, total 7439-95-4 mg/L -- 9.43 J 36.2 51.8 56.6 16 13.1 26
Potassium, total 7440-09-7 mg/L -- 1.16 J 3.95 0.734 0.741 7.35 1.5 5.96
Sodium, total 7440-23-5 mg/L -- 75.5 J 107 87.9 94.9 73.5 44.5 59.6

E1625C n-Nitrosodimethylamine 62-75-9 µg/L -- 0.000826 J 0.0281 0.00105 J 0.000786 U 0.000538 J 0.0105 0.000427 J
SW8260B 1,1,1,2-Tetrachloroethane 630-20-6 µg/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

1,1,1-Trichloroethane 71-55-6 µg/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
1,1,2,2-Tetrachloroethane 79-34-5 µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,1,2-Trichloroethane 79-00-5 µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-Dichloroethane 75-34-3 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,1-Dichloroethene 75-35-4 µg/L 0.25 U 0.25 U 0.87 J 1.6 1.7 0.25 U 0.33 J 0.25 U
1,1-Dichloropropene 563-58-6 µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,3-Trichlorobenzene 87-61-6 µg/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,2,3-Trichloropropane 96-18-4 µg/L 0.39 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U
1,2,4-Trichlorobenzene 120-82-1 µg/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1,2,4-Trimethylbenzene 95-63-6 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-Dibromo-3-chloropropane 96-12-8 µg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dibromoethane (EDB) 106-93-4 µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichlorobenzene 95-50-1 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-Dichloroethane 107-06-2 µg/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
1,2-Dichloropropane 78-87-5 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,3,5-Trimethylbenzene 108-67-8 µg/L 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
1,3-Dichlorobenzene 541-73-1 µg/L 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
1,3-Dichloropropane 142-28-9 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,4-Dichlorobenzene 106-46-7 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,4-Dioxane (P-Dioxane) 123-91-1 µg/L -- 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2,2-Dichloropropane 594-20-7 µg/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
2-Butanone (MEK) 78-93-3 µg/L 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
2-Chloro-1,1,1-trifluoroethane 75-88-7 µg/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
2-Chloroethyl vinyl ether 110-75-8 µg/L 0.15 R 0.15 R 0.15 R 0.15 R 0.15 R 0.15 R 0.15 R 0.15 R
2-Chlorotoluene 95-49-8 µg/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
2-Hexanone 591-78-6 µg/L 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
4-Chlorotoluene 106-43-4 µg/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
4-Methyl-2-pentanone (MIBK) 108-10-1 µg/L 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
Acetone 67-64-1 µg/L 13 0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.95 U
Benzene 71-43-2 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Bromobenzene 108-86-1 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Bromochloromethane 74-97-5 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Bromodichloromethane 75-27-4 µg/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Bromoform 75-25-2 µg/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Bromomethane 74-83-9 µg/L 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Carbon tetrachloride 56-23-5 µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Chlorobenzene 108-90-7 µg/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
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Analytical Data Summary

Location ID PZ-017B PZ-045 PZ-047 PZ-048 PZ-048 PZ-126 RD-42 RD-79
Sample ID PZ017BGWS001 PZ045GWS001 PZ047GWS001 PZ048GWD001 PZ048GWS001 PZ126GWS004 RD42GW01S011 RD79GWS007

Date Collected 1/16/20 8:00 1/21/20 9:31 1/21/20 8:05 1/16/20 9:42 1/16/20 9:42 1/15/20 12:22 1/15/20 10:05 1/15/20 9:18
Sample Type N N N FD N N N N

METHOD PARAMETER CAS NUMBER Unit
Chloroethane 75-00-3 µg/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
Chloromethane 74-87-3 µg/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Chlorotrifluoroethylene 79-38-9 µg/L 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
cis-1,2-Dichloroethene 156-59-2 µg/L 81 0.15 U 190 1300 1300 1.7 0.87 J 14
cis-1,3-Dichloropropene 10061-01-5 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Dibromochloromethane 124-48-1 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Dibromomethane 74-95-3 µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dichlorodifluoromethane 75-71-8 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Diisopropyl ether 108-20-3 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Ethylbenzene 100-41-4 µg/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
Hexachlorobutadiene 87-68-3 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Isopropylbenzene 98-82-8 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
m,p-Xylenes 136777-61-2 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Methylene chloride 75-09-2 µg/L 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
Methyl-tert-butyl Ether (MTBE) 1634-04-4 µg/L 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
n-butylbenzene 104-51-8 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
n-Propylbenzene 103-65-1 µg/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
o-Xylene 95-47-6 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
p-Isopropyltoluene 99-87-6 µg/L 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
sec-Butylbenzene 135-98-8 µg/L 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
Styrene 100-42-5 µg/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
tert-Amyl methyl ether 994-05-8 µg/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
tert-Butyl alcohol 75-65-0 µg/L 4.5 U 4.5 U 4.5 U 4.5 U 4.5 U 4.5 U 4.5 U 4.5 U
tert-Butyl ethyl ether 637-92-3 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
tert-Butylbenzene 98-06-6 µg/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Tetrachloroethene 127-18-4 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 4.1
Toluene 108-88-3 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
trans-1,2-Dichloroethene 156-60-5 µg/L 4.1 0.15 U 5 73 75 0.53 J 0.15 U 1.3
trans-1,3-Dichloropropene 10061-02-6 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Trichloroethene 79-01-6 µg/L 3.6 0.15 U 660 4.1 4.2 0.28 J 0.15 U 29
Trichlorofluoromethane 75-69-4 µg/L 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Trichloromethane (Chloroform) 67-66-3 µg/L 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U
Vinyl chloride 75-01-4 µg/L 2.9 0.15 U 9 460 470 0.4 J 0.28 J 0.15 U

A2320B Alkalinity, Total (as CaCO3) TALK mg/L 495 121 328 688 679 251 142 294
E300 Chloride 16887-00-6 mg/L 20.5 9 24.2 21.5 21.3 21.3 30.6 23.7

Nitrate-NO3 NO3 µg/L 280 J 40 U 3500 250 J 250 J 3800 7800 5100
Sulfate 14808-79-8 mg/L 151 36.7 132 325 323 176 121 211

Notes
U - indicates the analyte was analyzed for but not detected
J - result is less than the RL, but greater than or equal to the MDL and the concentration is an approximate value
R - Rejected
-- - indicates the analyte was not collected for analysis
µg/L = micrograms per liter
mg/L = milligrams per liter
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Introduction 
The objective of this data usability assessment report is to assess the data quality of analytical results for 
groundwater samples collected during Task CJ013A1 groundwater sampling activities at the National 
Aeronautics and Space Administration (NASA) Santa Susana Field Laboratory (SSFL) in Ventura County, 
California. Samples were collected and analyzed to provide additional groundwater monitoring data. The 
data may also be used to support future activities such as feasibility studies, risk assessments, fate-and-
transport modeling, and remedial actions. 

Individual method requirements and guidelines from the Groundwater Monitoring Quality Assurance Project 
Plan, Revision 1 (GM-QAPP), which is in Appendix B of the Site-Wide Water Quality Sampling and Analysis 
Plan (Haley & Aldrich, 2010), were used in this assessment. The GM-QAPP includes the quality assurance/ 
quality control procedures to confirm the quality of field and laboratory data and to evaluate that project 
work meets the data quality objectives for the intended use of the data for NASA SSFL groundwater 
monitoring program. This report is intended as a general data quality evaluation designed to summarize 
data issues and to provide an overall data usability assessment. 



SECTION 1 INTRODUCTION 

1-2 FES0408201046MGM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



SECTION 2 

FES0408201046MGM 2-1 

Analytical Data 
This data usability assessment report covers seven environmental groundwater samples, one groundwater 
field duplicate (FD) sample, two field equipment blanks, and three trip blanks. These samples were reported 
under six sample delivery groups (SDGs) by the laboratories. Samples were collected between January 15 
and January 21, 2020. Six methods were used to analyze the environmental samples and are listed in 
Table 2-1. The analyses were performed by Agriculture & Priority Pollutants Laboratories, Inc. (APPL) in 
Clovis, California and MAXXAM Analytics International Corporation (MAXXAM) in Mississauga, Ontario. 
Samples were collected and delivered by laboratory courier or overnight carrier to the laboratories. Selected 
samples were analyzed for one or more of the methods presented in Table 2-1. 

TABLE 2-1 
Analytical Parameters by Laboratory 
Supplemental Coca Area Groundwater Sampling Summary Data Usability Assessment Report, SSFL, Ventura County, CA 

Parameter Method Laboratory 

Alkalinity, Total A2320B APPL 

NDMA E1625C MAXXAM 

Anions E300.0 APPL 

Metals, total and dissolved SW6020 APPL 

VOCs SW8260B APPL 

1,4-Dioxane/1,2,3-Trichloropropane SW8260B-SIM APPL 

Parameter Notes: 
NDMA = n-nitrosodimethylamine 
VOC = volatile organic compound 

Laboratory Notes: 
APPL = Agriculture & Priority Pollutants Laboratories, Inc. 
MAXXAM = MAXXAM Analytics International Corporation 

The chains of custody and case narratives associated with each of the laboratory SDGs are included in the 
laboratory data summary reports provided in Attachment A. The data validation summary reports 
associated with each of these SDGs are provided in Attachment B (both attachments are provided 
electronically only). 

One hundred percent of the data was evaluated on an SDG-by-SDG basis for data quality using Level V 
validation, as specified in the GM-QAPP (Haley & Aldrich, 2010). The data evaluation included a review of: 
(1) chain-of-custody documentation; (2) holding-time compliance; (3) required quality control samples at the 
specified frequencies; (4) flagging for analytical blanks; (5) laboratory control sample/laboratory control 
sample duplicates (LCS/LCSD); (6) surrogate spike recoveries for organic analyses; (7) matrix spike/matrix 
spike duplicate (MS/MSD) recoveries; and (8) other method-specific criteria as defined by the GM-QAPP. 

Field samples were also reviewed to ascertain field compliance and data quality issues. This included a 
review of field blanks and FDs. 

Data flags were assigned according to the GM-QAPP (Haley & Aldrich, 2010). These flags, as well as the 
reason for each flag, are uploaded into the NASA electronic database and are included in the data validation 
summary reports (provided in Attachment B). Multiple flags are routinely applied to specific sample 
method/matrix/analyte combinations, but there will be only one final flag. A final flag is applied to the data 
and is the most conservative of the applied validation flags. The final flag also includes matrix and blank 
sample impacts.  

The data flags are those listed in the GM-QAPP (Haley & Aldrich, 2010) and are defined as follows: 
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• J = Analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample (estimated). 

• R = Data are unusable. The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and to meet quality control criteria. The presence or absence of the analyte cannot 
be verified. 

• U = Analyte was analyzed for but not detected above the reported sample quantitation limit, or this 
analyte was considered not detected due to laboratory or field blank contamination. 

• UJ = Analyte was analyzed for but not detected above the reported sample quantitation limit. However, 
the reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

• N = Analysis indicates the presence of an analyte that has been “tentatively identified” and the 
associated numerical value represents its approximate concentration. 
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Findings 
The overall summaries of the data validation findings are outlined in the following sections. Specific analyte 
results and samples that were qualified are discussed in the data validation summary reports 
(Attachment B). 

3.1 Calibration 
Level V validation, as defined in the GM-QAPP (Haley & Aldrich, 2010), does not include review of initial or 
continuing calibration information. The laboratories did not report any criteria exceedances in the case 
narrative. 

3.2 Holding Times 
Analytical holding times were evaluated against the criteria listed in Table B-III of the GM-QAPP (Haley & 
Aldrich, 2010). For methods requiring both sample preparation and analysis, the preparation/ extraction 
holding time will be calculated from the time of sampling to the initiation of preparation/ extraction. The 
analysis holding time will be calculated from the time of completion of preparation/ extraction to the time 
of completion of the analysis, including any required dilutions, confirmation analysis, and reanalysis. For 
methods requiring analysis only, the holding time is calculated from the time of sampling to completion of 
the analysis, including any required dilutions, confirmation analysis, and reanalysis. Holding times were met. 

3.3 Analytical Blanks 
Analytical blanks are used to monitor each preparation and/or analytical batch for interference and/or 
contamination from glassware, reagents, and other potential contaminant sources within the laboratory. 
There are two types of analytical blanks: method blanks and calibration blanks. A method blank is an 
analyte-free matrix (laboratory reagent water for aqueous samples) to which all reagents are added in the 
same amount or proportions as are added to samples. It is processed through the entire sample preparation 
and analytical procedures along with the samples in the batch. At least one method blank is prepared for 
each analytical batch of 20 samples or fewer. 

Method blanks were analyzed at the required frequency and frequency and were free of contamination that 
would affect the sample results. 

3.4 Field Blanks 
Field blanks (ambient source blanks) and equipment rinsate blanks are collected to monitor interference 
and/or contamination from potential sources associated with field collection activities. One ambient blank is 
collected each time the source of field decontamination water is changed and site samples are being 
collected for laboratory analysis. The blank consists of either deionized or distilled water procured by the 
field sampling team and is submitted to the laboratory for analysis in containers equivalent to the sample 
containers use for field samples. One equipment rinsate blank is collected each day for nondedicated 
sampling equipment being used onsite for which site samples are being collected for laboratory analysis. For 
sample locations where the monitoring well has an associated dedicated pump, collection of an equipment 
rinsate blank is not necessary. The equipment rinsate blank consists of the same source water used for the 
ambient source blank and is passed over the sampling equipment following all decontamination procedures. 

Ambient source blanks and equipment rinsate blanks were collected and analyzed at the required 
frequency, and were free of contamination that would affect the sample results. 
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3.5 Trip Blanks 
Trip blanks are used to monitor for cross contamination of VOC samples during sample shipping and 
handling. One trip blank was placed in each sample cooler containing field samples for VOC analyses. Trip 
blanks are supplied by the fixed laboratory doing the analysis. The trip blanks were submitted and analyzed 
for VOC analyses only. 

The trip blanks were collected and analyzed at the required frequency and were free of contamination that 
would affect the sample results. 

3.6 Field Duplicates and Split Samples 
An FD, or collocated sample, is an independent sample collected as close as possible to the original sample 
from the same source under identical conditions. FDs are to be collected in the field for 5% or more of the 
samples collected for analysis during each sampling event, by matrix and method, and are used to document 
sampling and analytical precision and representativeness. Although only four FDs are listed in this report 
(4 FDs per 103 total native samples; approximately 3.9%), an additional two FDs were collected during the 
event and will be reported in a separate report. 

Precision is expressed in terms of the relative percent difference (RPD) between the native and FD sample 
results. The RPD criterion for FDs for waters is 35%. Qualification is performed on the native sample and 
associated FD results in accordance with the GM-QAPP (Haley & Aldrich, 2010). FDs were collected and 
analyzed at the required frequency and precision criteria were met. 

Split samples are independent samples, collected as close as possible to the original sample, from the same 
source under identical conditions. These samples are sent to a different offsite laboratory in order to check 
the performance of the primary offsite laboratory. Split samples are to be collected at least once a year. 
Precision is expressed in terms of the RPD between the native (original) and split sample result. As an initial 
evaluation, an RPD criterion of 50% for groundwater samples was used in assessing data usability for results 
greater than the reporting limit. The comparability of the data was evaluated and outliers compared to look 
for trends in the accuracy and precision of reporting the data so that a bias or error is not laboratory 
dependent. Split samples were not collected for this sampling event. 

A split sample was collected and analyzed at the required frequency; however, the split sample was 
collected from a well location that will be covered in a separate report. 

3.7 Matrix Spike Samples 
A sample matrix fortified with known quantities of specific compounds is called a “matrix spike.” It is 
subjected to the same preparation and analytical procedures as the native sample. The results of MS/MSD 
analyses provide information about the possible influence of the matrix on either the accuracy or precision 
of the measurements. Samples used for MS/MSD analysis were either collected in the field for 5% of the 
samples collected for analysis during each sampling event, by matrix and method, or were reported by the 
laboratory as part of their analytical batch requirements. Qualification of sample results due to MS/MSD 
recovery or precision exceedances were done on a sample batch basis for inorganic methods and on the 
parent sample only for organic methods in accordance with the GM-QAPP (Haley & Aldrich, 2010). Accuracy 
and precision criteria are listed in Table B-IV of the GM-QAPP. 

Accuracy and precision limits were generally met, with the exceptions listed in Table 3-1. 
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TABLE 3-1 
Matrix Spike/Matrix Spike Duplicate Qualification Summary 
Supplemental Coca Area Groundwater Sampling Summary Data Usability Assessment Report, SSFL, Ventura County, CA 

Method 

Number of 
Native/MS/MSD 

Pairs 

Number of 
Associated 

Native 
Sample 
Results 

Number of Results 
Flagged as Estimated 

Detect or Nondetect as 
a Result of MS/MSD 

Recovery and/or 
Precision Exceptions 

Number of Results Flagged 
as Rejected as a Result of 

MS/MSD Recovery 
Exceptions 

Percentage 
of 

Qualified 
Results J Flag UJ Flag R Flag 

SW6020 Metals 1 60a 6 0 0 10% 

SW8260B VOC 1 71 0 1 0 1% 

Totals 2 131 6 1 0 -- 

a Value shown is the total number of analytical results for this sampling event. 
MS = matrix spike 
MSD = matrix spike duplicate 
VOC = volatile organic compound 

 

Data qualification flags were applied to the individual results as indicated in Table 3-1. Six detected results 
were qualified as estimated and flagged “J,” and one nondetected result was qualified as estimated and 
flagged “UJ.” Sample results that have been qualified as estimated due to accuracy or precision criteria are 
usable for project decisions; however, data users should consider the impact to any result that is qualified as 
estimated as it may contain a bias and should be accounted for during the decision-making process. 

3.8 Surrogates 
Surrogates are organic analytes that behave similarly as the analytes of interest, or have been chemically 
altered (that is, chemically deuterated), but are not expected to occur naturally in the samples. They are 
spiked into the standards, field samples, and laboratory quality control samples prior to sample preparation. 
The results of surrogate spikes provide additional information about the possible influence of the matrix on 
the accuracy of the measurements for organic analyses only. Accuracy criteria are listed in Table B-IV of the 
GM-QAPP (Haley & Aldrich, 2010). Accuracy limits were met. 

3.9 Laboratory Control Samples 
LCSs are used to monitor method performance for a given analyte in each matrix. An LCS is an analyte-free 
matrix (laboratory reagent water for aqueous samples or Ottawa sand for soil samples) spiked with known 
amounts of analytes that come from a source different than that used for calibration standards. Target 
analytes specified in the GM-QAPP (Haley & Aldrich, 2010) will be spiked into the LCS. It is processed 
through the entire sample preparation and analytical procedures along with the samples in the batch. At 
least one LCS is prepared for each analytical batch of 20 samples or less. Accuracy and precision criteria are 
listed in Table B-IV of the GM-QAPP. 

LCSs and LCSDs were analyzed at the required frequency. Accuracy and precision limits were met. 

3.10 Laboratory Duplicates 
A laboratory duplicate is a separate sample aliquot that is subjected to the same preparation and analytical 
procedures as the native sample. Laboratory duplicates were analyzed to measure the precision of sample 
results reported as required by the analytical method. Precision is expressed in terms of the RPD between 
the native and laboratory duplicate sample results. The RPD criteria for laboratory duplicates is 20%. 
Laboratory duplicates were analyzed at the required frequency and precision criteria were acceptable. 
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3.11 Tentatively Identified Compounds 
Tentatively identified compounds were not evaluated for any samples reported at this site. 

3.12 Other 
All VOC samples were collected in hydrochloric acid-preserved containers, which rapidly decomposes 
2-chloroethyl vinyl ether (2-CLEVE). Therefore, the presence or absence of this compound in the samples 
could not be verified, and eight sample results for 2-CLEVE were rejected. However, 2-CLEVE is not 
considered an environmental driver for this project (that is, trichloroethene and its daughter products are 
the primary environmental drivers for VOCs), so this does not significantly impact the overall data quality. 

3.13 Chain of Custody 
No discrepancies were noted. Chains of custody are provided in the laboratory data summary reports 
included in Attachment A. 

3.14 Overall Assessment 
The final activity in the data quality evaluation is an assessment of whether the data meet the data quality 
objectives. The goal of this assessment is to demonstrate that a sufficient number of representative samples 
were collected, and the resulting analytical data can be used to support the decision-making process. The 
precision, accuracy, representativeness, completeness, comparability and sensitivity (PARCCS) are addressed 
in the GM-QAPP (Haley & Aldrich, 2010). The following summary highlights the data evaluation findings for 
the previously-defined events: 

• Precision of the data was verified through the review of the field and laboratory data quality indicators 
that include: FD, LCS/LCSD, MS/MSD, and laboratory duplicate RPDs. Precision was acceptable. 

• Accuracy of the data was verified through the review of the LCS, MS/MSD, and surrogate standard 
recoveries, as well as the evaluation of the method blank/field blank data. Accuracy was generally 
acceptable, with the exception of some analytical results being qualified as estimated detected or 
nondetected results due to MS recovery issues. Overall, seven results out of 681 total results 
(approximately 1.0%) were qualified for accuracy exceptions. Analytical/field blank data free of 
contamination. 

• Representativeness of the data was verified through the sample’s collection, storage, and the 
verification of holding-time compliance. All data were reported from analyses within the 
U.S. Environmental Protection Agency (EPA)-recommended holding times. 

• Comparability of the data was verified through the use of standard EPA analytical procedures and 
standard units for reporting. Results obtained are comparable to industry standards in that the 
collection and analytical techniques followed approved, documented procedures. 

• Sensitivity is a measurement based upon the analytical instrument method reporting limits (MRLs) 
determined by each subcontract laboratory. The analytical reporting limits were determined based upon 
the completion of instrument-specific method detection limit (MDL) studies performed annually in 
accordance with the Code of Federal Regulations, Title 40, Part 136, Appendix B (EPA, 1984). The MRLs 
are generally established by multiplying the MDL by a factor of three to five as recommended by 
generally accepted laboratory practice and is further supported by the lowest-level analytical standard 
in the initial calibration process. Sensitivity is ensured through compliance with the MRLs specified in the 
GM-QAPP (Haley & Aldrich, 2010). Any nondetect results that were reported by the laboratory, or were 
flagged nondetect due to blank contamination, have been evaluated against the project screening levels 
as discussed in the work plan. 
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• Completeness is a measure of the number of valid measurements obtained in relation to the total 
number of measurements planned. Completeness is expressed as the percentage of valid or usable 
measurements compared to planned measurements. Valid data are defined as data that are not 
rejected for project use. The completeness goal of 90% was met for all analyte/methods, as indicated in 
Table 3-2, with the exception of 2-CLEVE. Adequate data could not be obtained for this compound. 

TABLE 3-2 
Site Completeness Summary 
Supplemental Coca Area Groundwater Sampling Summary Data Usability Assessment Report, SSFL, Ventura County, CA 

Method 

Total 
Number 

of 
Samplesa 

Total 
Number 

of Results 

Number of 
Qualified Results 

as Nondetectb 

Number of 
Qualified Results 

as Estimatedc 

Number of 
Qualified Results 

as Rejectedd 
Percent 

Completeness 

Number % Number % Number % Number %e 

A2320B Alkalinity, 
Total 

8 8 0 0.0 0 0.0 0 0.0 8 100.0 

E1625C NDMA 7 7 0 0.0 0 0.0 0 0.0 7 100.0 

E300.0 Anions 8 24 0 0.0 0 0.0 0 0.0 24 100.0 

SW6020 Metals 8 60 0 0.0 6 10.0 0 0.0 60 100.0 

SW8260B VOCs 8 568 0 0.0 0 0.0 8 1.4 560 98.6 

SW8260B-SIM 
1,4-Dioxane/1,2,3-
Trichloropropane 

7 14 0 0.0 0 0.0 0 0.0 14 100.0 

a Includes field duplicate and normal samples. 
b Results flagged U. 
c Results flagged J or UJ. 
d Results flagged R. 
e % Complete = (reported results-unusable results]/reported results)*100. 
NDMA = n-nitrosodimethylamine 
VOC = volatile organic compound 

Evaluation of 100% of the chemical data was performed by using the GM-QAPP (Haley & Aldrich, 2010) as a 
guide for data quality evaluation. The overall completeness was met, and with the exception of the 
improperly preserved sample containers for 2-CLEVE, no other systematic protocol errors were identified 
during the monitoring of the field or laboratory efforts. This along with the PARCCS evaluation demonstrate 
that the overall quality of the analytical program and laboratory are sufficient to meet the project data 
quality objectives. 
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Data Summary Reports 
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Data Validation Reports 
Data validation reports presented in this attachment were generated using a Microsoft Access-based 
validation tool created by CH2M HILL, Inc.. The reports provide a detailed summary of the data validation 
findings, as well as the final analytical results for each sample, including any data qualification flags that may 
have been applied. The qualification flag is followed by an annotated validation reason code for applying the 
flag. Following is a table that lists the validation reason code, a brief description of the reason code, and the 
corresponding Santa Susana Field Laboratory (SSFL) qualification code. 

Validation  
Reason Code Description 

SSFL 
Qualification Code 

>ICLinearRange Result greater than linear calibration range C 

AB<RL Ambient blank concentration less than RL F 

AB>MDL Ambient blank concentration greater than the MDL F 

AB>RL Ambient blank concentration greater than the RL F 

CCB<RL Continuing calibration blank concentration less than RL B 

CCB>RL Continuing calibration blank concentration exceeds RL B 

CCV<LCL Continuing calibration recovery less than lower control limit C 

CCV<RF SPCC exceeds RF > 0.300 criteria R 

CCV>UCL Continuing calibration recovery greater than upper control limit C 

CF>RPD Confirmation Precision Exceeded *DVR 

Coelution Compounds were reported combined on one column *DVR 

EB<RL Equipment blank concentration less than the RL F 

EB>MDL Equipment blank concentration greater than the MDL F 

EB>RL Equipment blank concentration greater than the RL F 

EMPC Estimated Maximum Possible Concentration *DVR 

exclude Data not used; another value is appropriate or data was not requested D 

FB<RL Field blank concentration less than RL F 

FB>RL Field blank concentration greater than the RL F 

FD>RPD Field duplicate exceeds RPD criteria *DVR 

HTa>UCL Analysis holding time exceeded H 

HTp>UCL Preparation/extraction holding time exceeded H 

IC RRF Initial calibration relative response factor below LCL R 

IC%RSD Initial calibration RSD exceeded C 

ICB<RL Initial calibration blank concentration less than the RL B 

ICVS<LCL Second source verification std. recovery less than lower control limit C 

ICVS>UCL Second source verification std. recovery greater than upper control limit C 

ImproperPres Sample improperly preserved or handled prior to analysis *DVR 
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Validation  
Reason Code Description 

SSFL 
Qualification Code 

InvalidLabFlag Remove lab UN Flag (No flag) 

IS<LCL Internal standard response less than lower control limit I 

IS>UCL Internal standard response greater than upper control limit I 

Lab Dup RPD Lab duplicate exceeds RPD criteria E 

LB<RL Laboratory blank contamination less than the RL B 

LB>MDL Laboratory blank contamination greater than the MDL B 

LB>RL Laboratory blank contamination greater than the RL B 

LCS<LCL LCS recovery less than lower control limit L 

LCS>UCL LCS recovery greater than upper control limit L 

LCSRPD LCSD RPD criteria exceeded L 

MS<LCL Matrix spike recovery less than lower limit Q 

MS>UCL Matrix spike recovery greater than upper limit Q 

MSRPD Matrix spike RPD criteria exceedance Q 

NoLCS No LCS in the analytical batch L 

PostSpike<LCL Post spike recovery less than the lower control limit P 

PostSpike>UCL Post spike recovery greater than the upper control limit P 

RE Re-extraction and/or re-analysis D 

RemoveBLabFlag Lab B flag removed - analyte not detected in sample $ 

SD<LCL Matrix spike duplicate recovery criteria less than lower limit Q 

SD>UCL Matrix spike duplicate recovery criteria greater than upper limit Q 

SerlDil>UCL Serial Dilution %D greater than the upper control limit A 

Sur<LCL Surrogate recovery less than lower limit S 

Sur>UCL Surrogate recovery greater than upper limit S 

TB<RL Trip blank concentration less than RL T 

TB>RL Trip blank concentration greater than the RL T 

TEMP>8C Temperature Blank>8C *DVR 

TIC Tentatively identified compound (No flag) 
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