
Designation: D8310 − 20

Standard Test Method for
Analysis of Target Phenols (TPs) in Soil by Multiple
Reaction Monitoring Liquid Chromatography/Mass
Spectrometry (LC/MS/MS)1

This standard is issued under the fixed designation D8310; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers analysis of nonylphenol (NP),
nonylphenol monoethoxylate (NP1EO), nonylphenol diethoxy-
late (NP2EO), octylphenol (OP), and bisphenol A (BPA),
referred to collectively as target phenols (TPs), in soil,
sediments, and biosolids by extraction with acetone, filtration,
dilution with water, and analysis by liquid chromatography/
tandem mass spectrometry. The sample extracts are prepared in
a solution of 75 % acetone and 25 % water because TPs have
an affinity for surfaces and particles that is more pronounced at
lower concentrations. The range of applicability of the test
method is shown in Table 1. The method may be extended
outside of these ranges depending on additional performance
studies not undertaken here.

1.2 Units—The values stated in SI units are to be regarded
as the standard. No other units of measurement are included in
this standard.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.4 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D1193 Specification for Reagent Water

D7858 Test Method for Determination of Bisphenol A in
Soil, Sludge, and Biosolids by Pressurized Fluid Extrac-
tion and Analyzed by Liquid Chromatography/Tandem
Mass Spectrometry

2.2 Federal Standards:3

29 CFR Part 1910 Occupational Safety and Health Standards
40 CFR Part 136, Appendix B Definition and Procedure for

the Determination of the Method Detection Limit—
Revision 1.11

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 batch quality control, n—all the quality control (QC)

samples and standards included in an analytical procedure.

3.1.2 bisphenol A, BPA—defined in Test Method D7858.

3.1.3 bisphenol A (propane-D6), BPA-D6—defined in Test
Method D7858.

3.1.4 2-bromo-4-(1,1,3,3-tetramethylbutyl)phenol, Br-OP,
n—used in this test method as a surrogate.

3.1.4.1 Discussion—2-bromo-4-(1,1,3,3-tetramethylbutyl)
phenol is not produced commercially and is not expected to be
found in the environment. It was reported that compounds in
highly chlorinated, bromide-rich wastewaters could potentially
interfere with the Br-OP surrogate. If this interference is
encountered, n-nonylphenol is suggested as an alternative
surrogate.

3.1.5 nonylphenol, NP, n—mixture of branched
p-nonylphenol isomers.

3.1.5.1 Discussion—Commercial NP is produced by the
reaction of phenol with commercial nonene. Commercial
nonene is not simply a linear C9H18 alpha olefin; it is a
complex mixture of predominantly nine-carbon olefins, called
propylene trimer, containing no linear isomers. This synthesis
results in a mixture of various branched nonylphenol isomers
rather than a discrete chemical structure. The branched nonyl
group is positioned predominantly in the para position on the
phenol ring.

1 This test method is under the jurisdiction of ASTM Committee D34 on Waste
Management and is the direct responsibility of Subcommittee D34.01.06 on
Analytical Methods.

Current edition approved Feb. 1, 2020. Published February 2020. DOI: 10.1520/
D8310-20.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Available from U.S. Government Printing Office, Superintendent of
Documents, 732 N. Capitol St., NW, Washington, DC 20401-0001, http://
www.access.gpo.gov.
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3.1.6 nonylphenol diethoxylate, NP2EO, n—branched non-
ylphenol diethoxylate.

3.1.7 nonylphenol monoethoxylate, NP1EO, n—branched
nonylphenol monoethoxylate.

3.1.8 normal nonylphenol, n-NP, n—normal straight chain
nonylphenol.

3.1.8.1 Discussion—n-NP is used in this test method as a
surrogate. It is not produced commercially and is not expected
to be found in the environment.

3.1.9 normal nonylphenol diethoxylate, n-NP2EO,
n—normal straight chain nonylphenol diethoxylate.

3.1.9.1 Discussion—n-NP2EO is used in this test method as
a surrogate. It is not produced commercially and is not
expected to be found in the environment.

3.1.10 octylphenol, OP, n—produced by the reaction of
phenol and diisobutylene to produce predominantly the 4-(1,
1,3,3-tetramethylbutyl)phenol isomer.

3.1.11 reporting limit check sample, RLCS, n—this sample
verifies that if the analyte was present at the reporting limit, it
would be confidently identified.

3.1.12 target phenols, TPs, n—in this test method, NP,
NP1EO, NP2EO, OP, and BPA, collectively.

3.2 Abbreviations:
3.2.1 ADOC—analyst demonstration of capability

3.2.2 BPA—bisphenol A

3.2.3 Br-OP—2-bromo-4-(1,1,3,3-tetramethylbutyl)phenol

3.2.4 CAS—chemical abstract service

3.2.5 CCC—continuing calibration check

3.2.6 DL—detection limit

3.2.7 EPA—U.S. Environmental Protection Agency

3.2.8 IC—initial calibration

3.2.9 IDOC—initial demonstration of capability

3.2.10 LC—liquid chromatography

3.2.11 LCS—laboratory control sample

3.2.12 LCSD—laboratory control sample duplicate

3.2.13 LIMS—relational laboratory information manage-
ment system

3.2.14 MDL—method detection limit

3.2.15 MI—matrix interference

3.2.16 MRM—multiple reaction monitoring

3.2.17 MS—mass spectrometry

3.2.18 MS/MSD—matrix spike/matrix spike duplicate

3.2.19 MSP—method specific parameter

3.2.20 NA—not available

3.2.21 NP1EO—nonylphenol monoethoxylate

3.2.22 NP2EO—nonylphenol diethoxylate

3.2.23 OP—octylphenol

3.2.24 P&A—precision and accuracy

3.2.25 PPB—parts per billion

3.2.26 PPM—parts per million

3.2.27 PPT—parts per trillion

3.2.28 PTFE—polytetrafluoroethylene

3.2.29 PVDF—poly-vinylidene dichloride

3.2.30 QA—quality assurance

3.2.31 QC—quality control

3.2.32 QMP—quality management plan

3.2.33 REC—percent recovery

3.2.34 RL—reporting limit

3.2.35 RLCS—reporting limit check sample

3.2.36 RSD—relative standard deviation

3.2.37 RT—retention time

3.2.38 RTS—retention time shift

3.2.39 SOP—standard operating procedure

3.2.40 SRM—single reaction monitoring

3.2.41 SS—surrogate standard

3.2.42 TC—target compound

3.2.43 TCL—target compound limit

3.2.44 TP—target phenols

3.2.45 UPLC—ultra performance liquid chromatography

3.2.46 VOA—volatile organic analysis

4. Summary of Test Method

4.1 A sample (~2 g) is transferred to a VOA vial and spiked
with surrogates (all samples) and TPs (laboratory control and
matrix spike samples) and then extracted with 7.5 mL of
acetone by tumbling on a rotator for 2 h. Any device may be
used that mixes the sample; a rotator device was chosen in this
case because it inverts the sample, allowing the soil to be in a
constant fluid motion and not clumped. The samples are
centrifuged at 1900 rpm for 10 min and then filtered through an
Acrodisc GxF/0.2 µm PVDF membrane syringe-driven filter
unit. Of Specification D1193 Type 1 water, 2.5 mL is added to
the filtered extract and then analyzed by LC/MS/MS. All
concentrations reported, only to the RL, using this method are
based upon a dry-weight basis.

4.2 The TCs are identified by comparing the SRM transition
and RT. BPA has a confirmatory SRM transition also. The
confirmatory SRM transition will be correlated to the known
standard SRM transition for identification of BPA (Table 2).
The RT for the analyte of interest shall also agree with the RT
of the mid-level standard by 65 %. The TC is quantitated using
the SRM transition of the TC using external calibration. As an
additional QC measure, non-labeled surrogates (listed in 8.2)

TABLE 1 Tested Method Parameters of the Standard

Analyte
ESI

Mode
MDL

(µg/kg)A
Reporting

Range (µg/kg)
Bisphenol A Negative 15.5 100–2500
Octylphenol Negative 44.2 200–5000
Nonylphenol Negative 30.4 100–2500
Nonylphenol Monoethoxylate Positive 931.2 3000–45 000
Nonylphenol Diethoxylate Positive 7.4 100–2500
A MDL is calculated based upon nine spiked samples.
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recoveries are monitored; the percent recovery of each should
fall within the control limits of the method. The final report
issued for each sample lists concentration of TPs and
surrogates, if detected, or non-detect at the RL if not detected,
in microgram/kilogram on a dry-weight basis.

5. Significance and Use

5.1 This test method developed for the analysis of TPs in
soil and sediment samples is based upon an LC/MS/MS
analysis. Any type of coupled liquid chromatography/mass
spectrometry system may be used that meets the study objec-
tives of the individual project. These may include, but are not
limited to: trap, single quadrupoles, time-of-flight, high
resolution, and others not mentioned here.

5.2 The MDL and reporting range for TPs are listed in Table
1. This SOP has been tested on Ottawa sand, four ASTM soil
types, biosolid sample, and one commercial soil. The P&A QC
acceptance criteria are listed in Table 3. Tables 4-17 display the
TC and surrogate recoveries in the various soil types. 40 CFR
Part 136, Appendix B was used as a guide to determine the
MDLs. The 40 CFR Part 136 MDL criteria were not met for
NP2EO; this does not affect the method because the SOP only
reports to the RL and is not a regulatory method. All site
sample results are not reported below the RL using this
method. RLCS concentrations may be reported below the RL
because they are spiked at or near the RL.

5.3 The RL for a specific soil sample may differ from that
listed depending on the nature of the interferences in the
sample matrix. Variability in historical LCS spike recovery
may be used to estimate uncertainty. The estimate of minimum

laboratory contribution to measurement uncertainty of this test
method for each analyte is listed in Table 3. These values are
derived from P&A samples from the initial IDOC study for this
test method. The uncertainty will be greater near the RL and
much greater near the DL. Also, uncertainty estimated based on
variability in LCS recovery is conservative because some
sources of variability are not included, such as subsample
variability and matrix analyte recovery. This SOP covers
multiple soil matrices and the uncertainty among the various
matrices is variable.

6. Interferences

6.1 Method interferences may be caused by contaminants in
solvents, reagents, glassware, LC vials/caps, disposable
pipettes, and other apparatus that lead to discrete artifacts or
elevated baselines in the selected ion current profiles. The
presence and magnitude of method interferences are deter-
mined by analysis of solvent and laboratory blanks.

6.2 Matrix interferences may be caused by contaminants
from the sample, sampling devices, or storage containers. The
extent of matrix interferences will vary considerably from
sample source to sample source depending on variations of the
sample matrix. The analysis of matrix spikes is critical for
determining the impact of matrix interferences.

6.3 Warnings:
6.3.1 All reagents and solvents should be of pesticide

residue purity or higher to minimize interference problems,
preferably LC/MS grade.

6.3.2 Contaminants have been found in improperly cleaned
glassware and glass syringes. TPs stick to surfaces if the

TABLE 2 Variable Mass Spectrometer Parameters

Analyte ESI Mode
Retention Time,

min
SRM Mass Transition

(Parent > Product)
Cone Voltage,

V
Collision Energy,

eV
BPA negative 5.58 227.1 > 211.9 40 18
BPA confirmatoryA negative 5.58 227.1 > 132.7 40 25
OP negative 8.53 205.1 > 132.7 40 24
NP negative 9.70 219.3 > 133.1 40 28
NP1EO positive 9.71 282.3 > 126.9 20 9
NP2EO positive 9.65 326.3 > 182.9 25 11
BPA-D6 (surrogate) negative 5.57 233.3 > 214.9 40 19
BPA-D6 confirmatoryA (surrogate) negative 5.57 233.3 > 137.8 40 25
Br-OP (surrogate) negative 9.56 283.1 > 78.6 40 25
n-NP (surrogate) negative 10.71 219.3 > 105.6 40 20
n-NP2EO (surrogate) positive 10.69 326.4 > 88.8 25 15
A Confirmatory transitions are optional but should be included for added qualitative information.

TABLE 3 QC Acceptance Criteria and UncertaintyA

Parameter
Average Recovery,

%

Standard Deviation
of Percentage

Recovery

Number of
Replicates, n

Lower Control Limit
(LCL), %

Upper Control Limit
(UCL), %

Uncertainty (95 %
Confidence Interval)

BPA 92.6 4.5 6 70 130 4.7
OP 88.4 6.5 6 60 130 6.9
NP 92.9 3.4 6 70 130 3.6
NP1EO 98.4 7.0 6 70 130 7.3
NP2EO 96.1 4.5 6 70 130 4.7
BPA-D6 (surrogate) 91.1 3.2 8 70 130 2.7
Br-OP (surrogate) 87.9 4.7 8 70 130 3.9
n-NP (surrogate) 87.4 2.6 8 70 130 2.2
n-NP2EO (surrogate) 93.6 6.1 8 70 130 5.1
A Uncertainty calculation based upon 95 % confidence interval and a two-tailed Student t distribution.

Uncertainty = Student t Value [(standard deviation) / (number of LCS)½].
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glassware is not properly cleaned and rinsed with solvent, such
as acetone, 2-propanol, and acetonitrile, and low µg/L concen-

trations affecting the analysis may be found. All of these

TABLE 4 P&A Study for TPs in Ottawa Sand (Target Spike Recoveries)

Sample
P&A Data (625 µg/kg spike for BPA; 1250 µg/kg for OP, NP, and NP2EO; and 18 750 µg/kg for NP1EO)

BPA OP NP NP1EO NP2EO
MB1 <RL <RL <RL <RL <RL
MB2 <RL <RL <RL <RL <RL
P&A1 555.0 1020.0 1120.0 18 500.0 1150.0
P&A2 597.0 1070.0 1190.0 18 600.0 1160.0
P&A3 554.0 1160.0 1110.0 17 400.0 1160.0
P&A4 567.0 1010.0 1150.0 16 600.0 1200.0
P&A5 626.0 1180.0 1220.0 19 400.0 1280.0
P&A6 572.0 1190.0 1180.0 20 200.0 1260.0
Average Recovery, µg/kg 578.5 1105.0 1161.7 18 450.0 1201.7
% Average Recovery 92.6 88.4 92.9 98.4 96.1
Standard Deviation 28.0 81.7 42.6 1305.0 56.0
RSD, % 4.8 7.4 3.7 7.1 4.7

TABLE 5 P&A Study for TPs in Ottawa Sand (Surrogate Recoveries)

Sample
P&A Data (625 µg/kg Spike)

BPA-D6 Br-OP n-NP n-NP2EO
MB1 548 500 557 539
MB2 590 518 555 552
P&A1 538 567 569 564
P&A2 569 567 547 582
P&A3 579 556 515 566
P&A4 556 533 536 597
P&A5 583 581 553 637
P&A6 592 574 540 643
Average Recovery, µg/kg 569.4 549.5 546.5 585.0
% Average Recovery 91.1 87.9 87.4 93.6
Standard Deviation 20.1 29.2 16.4 38.2
RSD, % 3.5 5.3 3.0 6.5

TABLE 6 P&A Study in ASTM CL-1 Soil (Target Compound Recoveries)

Sample
P&A for ASTM CL-1 Soil (Lean Clay, Red Bucket) (625 µg/kg Spike for BPA; 1250 µg/kg for OP, NP, and NP2EO; and

18 750 µg/kg for NP1EO)
BPA OP NP NP1EO NP2EO

MB1 <RL <RL <RL <RL <RL
MB2 <RL <RL <RL <RL <RL
P&A1 553.0 1173.7 1231.1 17 936.0 1239.4
P&A2 586.3 1259.1 1300.3 19 901.6 1271.3
P&A3 564.7 1209.6 1188.7 18 313.8 1225.9
P&A4 587.3 1224.9 1226.7 17 870.8 1233.9
P&A5 609.7 1201.5 1239.1 17 757.6 1254.0
P&A6 553.6 1119.0 1179.7 18 965.0 1195.1
Mean Recovery (µg/kg dry weight) 575.8 1198.0 1227.6 18 457.5 1236.6
% Mean Recovery 92.1 95.8 98.2 98.4 98.9
Standard Deviation 22.5 47.8 43.0 833.0 25.9
RSD, % 3.9 4.0 3.5 4.5 2.1

TABLE 7 Surrogate Recoveries for P&A Study in ASTM CL-1 Soil

Sample
ASTM CL-1 Soil (Lean Clay, Red Bucket), 625 µg/kg Spike

BPA-D6 Br-OP n-NP n-NP2EO
MB1 627.5 571.5 602.3 603.2
MB2 599.6 535.9 618.2 592.2
P&A1 549.4 594.1 595.1 637.6
P&A2 628.8 608.5 579.3 669.0
P&A3 600.6 579.6 557.8 633.0
P&A4 605.5 597.4 569.7 645.5
P&A5 601.3 602.6 636.9 660.3
P&A6 589.8 601.7 589.8 622.5
Mean Recovery (µg/kg dry weight) 595.9 597.3 588.1 644.6
% Mean Recovery 95.3 95.6 94.1 103.1
Standard Deviation 26.2 10.0 27.4 17.4
RSD, % 4.4 1.7 4.7 2.7
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materials are routinely demonstrated to be free from interfer-
ences by analyzing laboratory reagent blanks under the same

conditions as the samples. If found, measures should be taken
to remove the contamination or data should be qualified.

TABLE 8 P&A Study in ASTM CH-1 Soil (Target Compound Recoveries)

Sample
P&A Data for ASTM CH-1 Soil (Fat Clay, White Bucket) (625 µg/kg Spike for BPA; 1250 µg/kg for OP, NP, and NP2EO; and

18 750 µg/kg for NP1EO)
BPA OP NP NP1EO NP2EO

MB1 <RL <RL <RL <RL <RL
MB2 <RL <RL <RL <RL <RL
P&A1 622.3 1245.6 1220.7 19 408.3 1272.0
P&A2 639.1 1173.9 1192.9 19 910.7 1267.6
P&A3 666.6 1236.3 1260.1 20 325.8 1301.7
P&A4 604.4 1178.0 1200.8 19 328.7 1232.3
P&A5 644.1 1164.7 1327.7 19 230.7 1325.0
P&A6 664.5 1338.0 1268.8 19 386.1 1350.5
Mean Recovery (µg/kg dry weight) 640.2 1222.7 1245.1 19 598.4 1291.5
% Mean Recovery 102.4 97.8 99.6 104.5 103.3
Standard Deviation 24.1 65.9 50.8 428.0 42.8
RSD, % 3.8 5.4 4.1 2.2 3.3

TABLE 9 Surrogate Recoveries for P&A Study in ASTM CH-1 Soil

Sample
ASTM CH-1 Soil (Fat Clay, White Bucket), 625 µg/kg Spike

BPA-D6 Br-OP n-NP n-NP2EO
MB1 645.2 537.0 603.7 571.1
MB2 635.6 572.0 645.5 591.9
P&A1 634.1 602.6 553.9 660.0
P&A2 609.7 593.7 569.1 644.4
P&A3 632.4 650.5 628.1 686.3
P&A4 623.4 590.2 577.3 631.9
P&A5 661.0 645.6 659.3 660.9
P&A6 672.2 649.6 686.4 702.2
Mean Recovery (µg/kg dry weight) 638.8 622.0 612.3 664.3
% Mean Recovery 102.2 99.5 98.0 106.3
Standard Deviation 23.5 29.4 53.8 26.0
RSD, % 3.7 4.7 8.8 3.9

TABLE 10 P&A Study in ASTM SP-1 Soil (Target Compound Recoveries)

Sample
P&A Data (625 µg/kg Spike for BPA; 1250 µg/kg for OP, NP, and NP2EO; and 18 750 µg/kg for NP1EO)

BPA OP NP NP1EO NP2EO
MB1 <RL <RL <RL <RL <RL
MB2 <RL <RL <RL <RL <RL
P&A1 611.5 1231.4 1205.7 17 023.3 1205.9
P&A2 631.0 1234.1 1252.3 18 426.6 1229.1
P&A3 574.3 1067.6 1140.7 17 788.8 1153.3
P&A4 626.9 1262.1 1211.8 18 010.4 1232.4
P&A5 586.7 1213.2 1200.2 17 549.9 1230.1
P&A6 578.4 1230.4 1184.4 16 480.0 1113.1
Mean Recovery (µg/kg dry weight) 601.5 1206.5 1199.2 17 546.5 1194.0
% Mean Recovery 96.2 96.5 95.9 93.6 95.5
Standard Deviation 24.9 69.8 36.5 701.4 49.7
RSD, % 4.1 5.8 3.0 4.0 4.2

TABLE 11 Surrogate Recoveries for P&A Study in ASTM SP-1 Soil

Sample
ASTM SP-1 Soil (Sand, Yellow Bucket), 625 µg/kg Spike

BPA-D6 Br-OP n-NP n-NP2EO
MB1 568.1 518.1 605.1 533.2
MB2 610.1 548.3 545.4 553.0
P&A1 629.8 589.7 567.6 622.4
P&A2 608.8 588.7 596.6 601.7
P&A3 543.8 534.5 513.0 594.4
P&A4 576.1 589.2 593.4 601.3
P&A5 559.4 616.7 590.1 629.7
P&A6 552.5 532.5 548.5 551.9
Mean Recovery (µg/kg dry weight) 578.4 575.2 568.2 600.2
% Mean Recovery 92.5 92.0 90.9 96.0
Standard Deviation 34.1 34.0 32.7 27.3
RSD, % 5.9 5.9 5.8 4.6
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6.3.3 Glass syringes are used with this test method. A
thoroughly cleaned 10 or 20-mL hypodermic glass syringe
with a PVDF filter unit is used to filter samples and has been
shown to perform well.

6.3.4 Nonylphenol was found in polypropylene. The filter
units shall be rinsed with at least 10 mL of acetonitrile and
10 mL of methanol before use to remove nonylphenol.

6.3.5 The procedure described in 7.3.8 should be followed
to make glassware free from interferences. Alkylphenol deter-
gents shall not be used. Detergent may contain TPs, precursor,
or breakdown products and these shall be avoided.

7. Apparatus

7.1 Equipment:

7.1.1 Liquid Chromatograph (LC) System—An ultra-
performance LC (UPLC) with flow-through needle design.

7.1.2 Analytical Column—An analytical column that will
achieve adequate results that meet or exceed this test method.4

7.1.3 Mass Spectrometer (MS) System—A triple quadrupole
mass spectrometer is used. A mass spectrometer capable of
MRM analysis with fast enough cycle time to obtain at least ten
scans over a peak is needed with adequate sensitivity.

7.1.4 Data Backup Device—A data archival unit to archive
data.

4 A Waters Acquity UPLC® BEH C18, 2.1 × 100 mm and 1.7 µm particle size
was used to develop this test method. Any column may be used that meets or
exceeds the performance of this test method.

TABLE 12 P&A Study in ASTM ML-1 Soil (Target Compound Recoveries)

Sample
P&A Data for ASTM ML-1 Soil (Silt, Green Bucket) (625 µg/kg Spike for BPA; 1250 µg/kg for OP, NP, and NP2EO; and

18 750 µg/kg for NP1EO)
BPA OP NP NP1EO NP2EO

MB1 <RL <RL <RL <RL <RL
MB2 <RL <RL <RL <RL <RL
P&A1 559.5 1117.4 1076.1 16 702.3 1124.2
P&A2 547.9 1179.6 1091.9 17 457.8 1106.4
P&A3 573.0 1148.2 1146.7 17 540.1 1152.7
P&A4 550.3 1193.2 1108.3 16 291.8 1111.0
P&A5 549.0 1151.9 1121.4 16 871.6 1131.9
P&A6 568.6 1121.2 1102.0 16 855.4 1139.1
Mean Recovery (µg/kg dry weight) 558.0 1151.9 1107.7 16 953.2 1127.6
% Mean Recovery 89.3 92.2 88.6 90.4 90.2
Standard Deviation 10.8 30.4 24.4 472.4 17.4
RSD, % 1.9 2.6 2.2 2.8 1.5

TABLE 13 Surrogate Recoveries for P&A Study in ASTM ML-1 Soil

Sample
ASTM ML-1 Soil (Silt, Green Bucket), 625 µg/kg Spike

BPA-D6 Br-OP n-NP n-NP2EO
MB1 555.6 479.8 513.4 522.6
MB2 504.3 499.8 492.9 525.8
P&A1 530.0 522.7 512.2 571.7
P&A2 518.3 538.0 516.1 563.2
P&A3 553.1 551.1 512.9 580.9
P&A4 527.9 519.3 532.0 548.6
P&A5 527.2 537.0 554.7 551.0
P&A6 551.5 522.6 524.5 588.0
Mean Recovery (µg/kg dry weight) 534.7 531.8 525.4 567.2
% Mean Recovery 85.5 85.1 84.1 90.8
Standard Deviation 14.2 12.4 16.2 15.9
RSD, % 2.7 2.3 3.1 2.8

TABLE 14 P&A Study in Fairfield Biosolid Samples (Target Compound Recoveries)

Sample
P&A Data for Fairfield Biosolid Samples (625 µg/kg Spike for BPA; 1250 µg/kg for OP, NP, and NP2EO; and 18 750 µg/kg

for NP1EO)
BPA OPA NPA NP1EO NP2EO

MB1 <RL 388.9 10 677.6 <RL <RL
MB2 <RL 224.7 6843.1 <RL <RL
P&A1 457.7 821.8 1727.7 13 795.6 931.3
P&A2 514.1 889.4 1329.6 15 307.5 996.4
P&A3 496.8 1002.2 2243.0 15 135.0 1007.5
P&A4 496.0 1007.7 2148.3 15 158.7 1005.0
P&A5 471.7 1114.0 6930.9 14 673.7 982.7
P&A6 456.5 1018.1 3984.5 14 310.2 966.2
Mean Recovery (µg/kg dry weight) 482.1 975.5 3060.7 14 730.1 981.5
% Mean Recovery 77.1 78.0 244.9 78.6 78.5
Standard Deviation 23.6 103.7 2102.7 588.8 29.0
RSD, % 4.9 10.6 68.7 4.0 3.0
A P&A values are after subtraction of average of MB if $RL.
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