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Subject: Estimation of Aroclor 1254 and Aroclor 1260 Concentrations using
PCB Congener Data in Yosemite Slough Sediment Sample Data from
Yosemite Creek Sediment Removal Assessment Report, May 2011,
Ecology and Environment Inc. , Prepared for the United States
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A time-critical removal assessment of Yosemite Slough for the United States
Environmental Protection Agency (U.S. EPA) Emergency Response Section was
conducted in 2009 by Ecology and Environment, Inc. (E & E) Superfund Technical
Assessment and Response Team (START) under Technical Directive Document number
TO2-09-08-12-0002. The E & E Yosemite Creek Sediment, Removal Assessment Report
(E&E 2009) was finalized in May 2011. The report presented analytical data on 191
sediment samples (including duplicates) collected from 36 borehole locations advanced
in and near Yosemite Creek, San Francisco, California. At each boring location five
samples were typically collected at one-foot intervals between zero and five feet below
the sediment surface, for a total of 173 unique sampling locations. In the final report,
analytical data on the concentrations of chlorinated pesticides, polychlorinated biphenyls
(PCBs) as Aroclors, PCB congeners, metals, organic hydrocarbons and petroleum
hydrocarbons was presented in tables and cross-sectional representations. The data
presented in this report originated with that removal assessment report.

The data for PCBs as Aroclors were generated in June 2009 by APPL Inc. laboratory
following U.S. EPA SW-846 Method 8082A (Method 8082 for Aroclors). The data for
28 of the 209 possible PCB congeners were also generated in June 2009 by APPL Inc.
laboratory following U.S. EPA SW-846 Method 8082A (Method 8082 for Congeners).
The Aroclor mixtures found in the June 2009 sediment samples proved difficult for the
laboratory to positively identify, quantify, and verify following the laboratory’s Method
8082 for Aroclors procedure. As a result, for many samples, the laboratory reported the
Aroclor concentrations as those of only Aroclor 1254.
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In 2011 and early 2012, a review of the PCB data associated with the site by NewFields
Environmental Forensics Practice and E & E START chemists, initiated the conclusion
that the June 2009 sediment samples likely contained both Aroclor 1254 and Aroclor
1260 at significantly different ratios than those that were originally reported in the May
2011, Yosemite Creek Sediment, Removal Assessment Report.

In March 2012, the U.S. EPA Remedial Project Manager (RPM) Craig Cooper directed
the E & E START to estimate the concentrations of polychlorinated biphenyl (PCB)
Aroclor 1260 and PCB Aroclor 1254 in the June 2009 sediment samples using data for 28
PCB congeners that were also generated in June 2009 by APPL Inc. laboratory following
U.S. EPA SW-846 Method 8082A (Method 8082 for Congeners). To accomplish this, in
March 2011, START directed APPL Inc. laboratory to generate three samples with 500
micrograms per liter (μg/L) of Aroclor 1260 and three samples with 500 μg/L of Aroclor
1254. Those six samples were then analyzed following U.S. EPA SW-846 Method
8082A to determine the concentration of the 28 PCB congeners. The PCB congener data
generated by APPL Inc. laboratory in March 2012 using Method 8082 for Congeners
analysis is presented in Attachment 1.

Using a procedure (Attachment 2) that was developed by Gregory Douglas, Ph.D., a
Senior Consultant with NewFields Environmental Forensics Practice (estimation
procedure), START calculated the estimated concentration of Aroclor 1254 and Aroclor
1260 based on the concentration of PCB congener 118 to PCB congener 180 data as
reported in the June 2009 sediment sample chromatography data. The revised estimated
concentrations of Aroclor 1254 and Aroclor 1260 for each of the June 2009 sediment
samples are presented in Table 1, Attachment 3. The estimation procedure involves
establishing a mixing curve for two selected PCB congeners in a two Aroclor mixture.
Using the mixing curve and the ratio of the two PCB congeners in a sample, the
concentration of the two Aroclors in a sample is estimated. The estimation procedure
also includes a calculation to estimate the percentage of PCB congeners in Aroclor 1254
and Aroclor 1260 that are actually detected when using Method 8082 for congeners. The
total PCBs concentration in a sample is then estimated by dividing the sum of the 28 PCB
congeners in a sample by the calculated percentage value.

The calculations were then cross-checked by START by estimating the concentration of
Aroclor 1254 and Aroclor 1260 based on the concentration of PCB congener 180 to PCB
congener 118 as reported in the June 2009 sediment sample chromatography data. To
measure variability between the two sets of calculations, the relative percent differences
(RPDs) between the two estimated concentrations were calculated. RPDs of less than 5
percent were considered acceptable precision criteria. The calculated RPDs were less the
5 percent, with two exceptions. Two samples, Y-23-4 and Y-31-5, had RPD values
which were calculated at 200 percent. Neither PCB congener 118 nor PCB congener 180
were detected in either sample which accounts for the large RPD between these samples.
For samples Y-23-4 and Y-31-5, the concentration of the two Aroclors could not be
reasonably estimated using the estimation procedure. The data suggests that the low



Page 3

TDD No: TO-07-09-11-10-0001

PAN No: EE-002693-7008 2012 Ecology and Environment, Inc.

concentration of PCBs in sample Y-23-4 and Y-31-5 are neither Aroclor 1254 nor
Aroclor 1260.

The estimation procedure was then checked for precision by substituting the
concentration of PCB congener 66 in place of PCB congener 118. PCB 66 was selected
by START due to its abundance in Aroclor 1254 and its absence in Aroclor 1260. In
order to focus on significant data, this precision check was performed only on 2009
sediment data that had estimated total PCB concentrations that were greater than 1,000
micrograms per kilogram. The estimated concentrations of Aroclor 1254 and Aroclor
1260 for the sample set calculated using PCB congener 66 data are presented in Table 2,
Attachment 3.

To measure variability between the two sets of data (i.e. PCB congener 118 verses a PCB
congener 66 data set), the RPDs between the two sets of estimated concentration data
were calculated. The RPDs for the two sets of calculations are presented in Table 3,
Attachment 3. The RPD values varied considerably and supported a START conclusion
that the calculated Aroclor concentrations are not precise and tend to vary based on which
peaks are selected.

As a check of the estimation procedure’s ability to accurately estimate Aroclor
concentrations, APPL Inc. laboratory prepared a performance evaluation sample using a
concentration of 500 μg/L of Aroclor 1260 and 500 μg/L of Aroclor 1254. The
performance sample was analyzed by APPL Laboratory Inc. using the EPA Method
8082A for 28 congeners. The resulting congener data was used to calculate and estimate
the Aroclor 1254 and Aroclor 1260 concentrations using Dr. Douglas’s estimation
procedure. The estimated concentrations calculated for the performance evaluation
sample were 500 μg/L of Aroclor 1254 and 470 μg/L of Aroclor 1260. The percent
difference (PD) between the estimated concentrations and the known concentration is 0
percent and 6.7 percent respectively. The estimated concentrations were also calculated
for the performance evaluation sample using the PCB congener 66 in place of PCB
congener 118. The resultant calculated concentrations were 539 μg/L of Aroclor 1254
and 422 μg/L of Aroclor 1260. The PD between the estimated concentrations and the
known concentration is 7.8 percent and 15.5 percent respectively. The PD values of less
than 20 percent difference for both sets of calculations supported a START conclusion
that the calculation procedure could accurately estimate the Aroclor 1254 and Aroclor
1260 concentrations in the performance evaluation sample.

The data and calculations used to generate the estimated concentrations reported in Table
1 through Table 3 are presented in Attachment 3. An example calculation and calculation
spreadsheet are presented in Attachment 4.

Cross-sectional representations of the revised Aroclor 1254 and Aroclor 1260
concentrations at the Yosemite Slough site, based on these estimates, are presented as
Figure 1 and Figure 2 in Attachment 5.
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The data presented in this report supports the conclusion by NewFields Environmental
Forensics Practice that the Yosemite Slough sediment samples largely contained both
Aroclor 1254 and Aroclor 1260 at significantly different ratios than what was originally
reported by APPL Inc. laboratory and the E & E Yosemite Creek Sediment, Removal
Assessment Report finalized in May 2011. However, it does not change the conclusions
or recommendations indicated in the assessment report. PCB congener data was
generated in order to document the extent of PCB contamination within the slough and is
being used in the engineering evaluation/cost analysis (EECA) to estimate the lateral and
vertical extent of PCB contamination. The original (E&E 2009) PCB Aroclor data was
generated and reported to provide information on Aroclors and to better estimate
potential disposal costs . The engineering evaluation/cost analysis (EECA) uses the 2009
data only as an aid for estimating potential disposal costs.

Please contact me if you have any questions regarding this estimation.

Respectfully,

Howard Edwards
List of Attachments:
Attachment 1-Laboratory Analytical Data and Data Validation Reports
Attachment 2-Estimation Procedure
Attachment 3-Tables
Attachment 4-Calculations
Attachment 5-Figures
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Operating Procedures

























ANALYTICAL DATA REVIEW SUMMARY
Tier 2 Validation

Site Name: Yosemite Creek EE/CA Location: San Francisco, CA

Project Number: 002693.2107.01RF TDD No: TO2-09-10-08-0009

DV-YOSEMITE CREEK EECA PCB CONGENERS.DOC – 4/9/12 Page 12 of 12

14. USABILITY OF DATA

A. These data were generated in order to estimate the concentration of Aroclor 1254
and Aroclor 1260 in samples generated under the SAMPLING AND ANALYSIS PLAN FOR

YOSEMITE CREEK SEDIMENT REMOVAL ASSESSMENT, SAN FRANCISCO, CALIFORNIA,
JANUARY 16, 2009 (SAP).

The data was generated to augment the data generated by the EPA method 8082
for 28 PCB congeners.

B. These data meet the quality objectives stated in the START Quality Assurance Project
Plan and the SAP.

15. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION

Problem: No problems requiring corrective action were found.

Resolution: Not required.

Attached are copies of all data summary sheets, with data (a qualifiers indicated, and a
copy of the chain of custody for the samples.
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Draft Protocol For Determining The Concentration of Ar1254 and Ar1260 In Sediment

Samples Based On EPA Method 8082 PCB Congener Data.

1. Introduction:
1.1. This protocol was developed to calculate the concentration of Ar1254 and Ar1260 in

environmental samples using EPA Method 8082 PCB congener results. Two types of
approaches (Aroclor and congener) are commonly used to measure PCBs in
environmental samples. Both approaches are described in EPA Method 8082A 1

Polychlorinated Biphenyls (PCBs) By Gas Chromatography.

2. Quantitation Method

2.1. This protocol assumes that the PCB congener results for each laboratory data package

have been thoroughly validated and meet the quality control results defined in EPA

Method 8082A and the laboratory’s Standard Operating Procedure for the analysis of

congener PCBs.

2.2. Identify the two congeners to be used in the Aroclor mixing model. One congener

should primarily represent Ar1254 and the second congener should primarily

represent Ar1260. PCB118 has been used to represent Ar1254 and PCB180 has been

used to represent Ar1260. Other congeners may be selected or provide better results

depending on laboratory method performance (resolution or coelution issues).

PCB118 and PCB180 will be used in this protocol to illustrate the technical approach

(Figure 1).

2.3. Quantify the congeners in the Ar1254 Type 1 (Ar1254) and Ar1260 standards which

have been analyzed using the same instrument conditions as the field samples. The

standards should be analyzed in triplicate and the confidence limits defined.

2.4. Tabulate the concentrations of PCB118 and PCB180 for each field sample.

2.5. Develop a simple mixing model by calculating the % PCB118 (defined as [PCB118 /

(PCB118 + PCB180)] X 100) for standard mixtures of Ar1254 and Ar1260 from

100% Ar1254 to 100% Ar1260 in 10% increments (e.g., 90% Ar1254; 10% Ar1260).

2.6. Plot the results of the mixing model calculation in Excel with the % PCB118 on the X

axis and the % Ar1254 on the Y axis.

2.7. Use the polynomial trend line function to fit the data, report the polynomial equation

and R2 value on the graph.

2.8. Using the Aroclor polynomial equation for % PCB118 (X Axis) versus % Ar1254 (Y

Axis), calculate the % Ar1254 in the field samples.

2.9. Percent Ar1260 is equal to 100% - % Ar1254 (calculated by mixing model).

2.10. Using the Ar1254 and Ar1260 Standards, calculate the percentage of Ar1254 and

Ar1260 defined by the sum of the 29 congeners analyzed by the laboratory.

1 USEPA Method 8082A, Revision 1, February 2007.
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2.11. Take the mean value ((Ar1254 + Ar1260)/2) and define the TPCB correction factor.

For example if the mean sum of the 29 congeners is 50%, then the TPCB correction

factor (CF) is two (2X).

2.12. Using the correction factor calculate the TPCBs in the sample by multiplying the CF

times the sum of PCB congeners (TPCBcongeners. )

2.13. Calculate the concentration of Ar1254 by multiplying the %Ar1254 in the sample by

the TPCBcongeners.

2.14. Calculate the concentration of Ar1260 by multiplying the %Ar1260 in the sample by

the TPCBcongeners.

3. Method Verification

3.1. The accuracy of these results can be verified using two different approaches.

3.2. Method Verification Approach #1

3.2.1. Select three (3) Ar1254 specific congener peaks in the field sample and calculate

the amount of Ar1254 in the sample using the standard Aroclor method relative to

the Ar1254 standards run by the laboratory.

3.2.2. Select three (3) Ar1260 specific congener peaks in the field sample and calculate

the amount of Ar1260 in the sample using the standard Aroclor method relative to

the Ar1260 standards run by the laboratory.

3.2.3. Total PCBsAroclor at this site are defined as the concentration of Ar1254 + Ar1260.2

3.2.4. Plot TPCBcongeners versus TPCBAroclors. Results should plot in the vicinity of the

1:1 line. A small number of samples may be outliers due to presence of a tertiary

Aroclor (e.g., Ar1248) or degradation of PCBs in anoxic sediments.

3.3. Method Verification Approach #2

3.3.1. Using the % PCB118 mixing model calculation described above, calculate the

TPCBAr1254 and TPCBAr1260 in the Yosemite sediment field samples analyzed by

Arthur D. Little (ADL) in 1999.3 Compare the results of the TPCBcongeners versus

TPCBAroclors reported by ADL. Results should plot in the vicinity of the 1:1 line.

2
The majority of the PCBs Aroclors in Yosemite Slough are Ar1254 and Ar1260. Verification outliers may

indicate presence of Ar1242/Ar1248, or presence of tetra/penta congeners from the degradation of Ar1254
and Ar1260 under anoxic sediment conditions.
3 ADL analyzed Yosemite Slough sediments for individual congeners and Aroclors for SFPUC in 1999.
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Figure 1. Example of GC/ECD field sample chromatogram with congeners identified
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Table 1 - Aroclor Concentration Estimations in Sediment

Yosemite Slough Sediment Removal Assessment

San Francisco, San Francisco County, California

PCB

Congener

118

PCB

Congener

180

Total for 28

PCB

Congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

NA NA NA

ug/kg ug/kg ug/kg

Sample ID Sample Date

YC-001-1 07/01/09 <0.01 2.0 17.2J <0.01 E 41 E 41 E

YC-001-2 07/01/09 <0.01 <0.01 <0.08 <0.01 E <0.01 E 0 E
YC-001-3 07/01/09 <0.02 1.1 4.04J <0.02 E 9.5 E 9.6 E
YC-001-4 07/01/09 4.7J 9.2 100J 120 E 120 E 240 E
YC-002-1 07/01/09 3.9J 4.1 54.2J 86 E 43 E 130 E
YC-002-2 07/01/09 350J 840 6865J 6900 E 9400 E 16,000 E
YC-002-3 07/01/09 8.2J 15 167J 200 E 200 E 400 E
YC-802-3 07/01/09 9.3J 14 145J 190 E 150 E 340 E
YC-002-4 07/01/09 <0.02 3.1 19.5J <0.02 E 46 E 46 E
YC-002-5 7/1/2009 <0.01 <0.01 <0.09 <0.01 E <0.01 E 0 E
YC-003-1 06/29/09 120J 210J 1648J 2000 E 1900 E 3,900 E
YC-003-2 06/29/09 5.5J 13 94.4J 96 E 130 E 220 E
YC-803-2 06/29/09 8.9J 14 151J 200 E 160 E 360 E
YC-003-3 06/29/09 <0.01 0.50J 1.96J <0.01 E 4.7 E 4.7 E
YC-003-4 06/29/09 <0.01 <0.01 <0.08 <0.01 E <0.01 E 0 E
YC-003-5 06/29/09 <0.02 <0.02 <0.11 <0.02 E <0.02 E 0 E
YC-004-1 07/02/09 21J 25J 279J 420 E 240 E 660 E
YC-004-2 07/02/09 380J 740J 6607J 7600 E 8100 E 16,000 E
YC-004-3 07/02/09 2.7J 3.4J 28.1J 41 E 26 E 67 E
YC-005-1 07/07/09 410J 280J 4176J 7700 E 2200 E 9,900 E
YC-005-2 07/07/09 910J 860J 12162J 20000 E 8800 E 29,000 E
YC-805-2 07/07/09 940J 580J 9157J 17000 E 4300 E 22,000 E
YC-005-3 07/07/09 21J 19J 244J 410 E 170 E 580 E
YC-005-4 07/07/09 0.78J <0.01 1.98J 4.7 E <0.01 E 4.7 E
YC-005-5 07/07/09 <0.02 <0.02 <0.10 <0.02 E <0.02 E 0 E
YC-006-1 06/29/09 9.9 12J 101J 150 E 90 E 240 E
YC-006-2 06/29/09 110 280J 1755J 1700 E 2500 E 4,200 E
YC-006-3 06/29/09 8.3 15J 117J 140 E 140 E 280 E
YC-006-4 06/29/09 5.5 10J 75.6J 91 E 89 E 180 E
YC-006-5 06/29/09 <0.01 1.6J 8.16J <0.01 E 19 E 19 E
YC-007-1 07/07/09 710J 400J 8119J 16000 E 3500 E 19,000 E
YC-007-2 07/07/09 14J 29J 404J 450 E 510 E 960 E
YC-007-3 07/07/09 1.5J 1.4J 15.8J 26 E 11 E 37 E
YC-807-3 07/07/09 1.9J 1.6J 26.1J 45 E 17 E 62 E
YC-007-4 07/07/09 0.53J <0.01 2.19J 5.2 E <0.01 E 5.2 E
YC-007-5 07/07/09 0.67J <0.01 2.87J 6.8 E <0.01 E 6.8 E
YC-008-1 07/02/09 17J 23J 205J 290 E 200 E 490 E
YC-008-2 07/02/09 550J 1200J 12865J 14000 E 17000 E 31,000 E
YC-008-3 07/02/09 190J 490J 4702J 4500 E 6700 E 11,000 E
YC-008-4 07/02/09 21J 24J 244J 370 E 210 E 580 E
YC-008-5 07/02/09 13J 6.3J 98.8J 200 E 35 E 240 E
YC-009-1 06/25/09 2.7 3.8J 25.8J 35 E 26 E 61 E
YC-009-2 06/25/09 10 11J 161J 250 E 130 E 380 E
YC-009-3 06/25/09 130 100J 3925J 7000 E 2300 E 9,300 E
YC-009-4 06/25/09 0.29J 0.49J 1.20J 1.5 E 1.3 E 2.9 E
YC-009-5 06/25/09 3.0 3.6J 42.4J 64 E 37 E 100 E
YC-010-1 07/09/09 1300J 1700J 26702J 38000 E 25000 E 64,000 E
YC-010-2 07/09/09 27J 120J 886J 550 E 1600 E 2,100 E
YC-010-3 07/09/09 0.83J 2.3J 15.4J 14 E 23 E 37 E
YC-810-3 07/09/09 1.1J 2.0J 17.4J 21 E 20 E 41 E

Total for PCBs
1

Calculated estimated

concentration based upon

quantitation of 28 of 209

congener
1

1,240

ug/kg

Analyte

Analytical Method

Yosemite Slough Removal

Action Level

Units

As PCB Mixture

Aroclor 1254

Estimated

concentration based

upon PCB congener

118 to PCB congener

180 calculations

NA

ug/kg

As PCB Mixture Aroclor

1260

Estimated concentration

based upon PCB

congener 118 to PCB

congener 180

calculations

NA

ug/kg
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Table 1 - Aroclor Concentration Estimations in Sediment

Yosemite Slough Sediment Removal Assessment

San Francisco, San Francisco County, California

PCB

Congener

118

PCB

Congener

180

Total for 28

PCB

Congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

NA NA NA

ug/kg ug/kg ug/kg

Sample ID Sample Date

Total for PCBs
1

Calculated estimated

concentration based upon

quantitation of 28 of 209

congener
1

1,240

ug/kg

Analyte

Analytical Method

Yosemite Slough Removal

Action Level

Units

As PCB Mixture

Aroclor 1254

Estimated

concentration based

upon PCB congener

118 to PCB congener

180 calculations

NA

ug/kg

As PCB Mixture Aroclor

1260

Estimated concentration

based upon PCB

congener 118 to PCB

congener 180

calculations

NA

ug/kg

YC-010-4 07/09/09 <0.01 <0.01 <0.07 <0.01 E <0.01 E 0 E
YC-011-1 06/25/09 14 15J 162J 260 E 130 E 390 E
YC-011-2 06/25/09 <0.02 52J 1027J <0.02 E 2400 E 2,400 E
YC-811-2 06/25/09 84 42J 685J 1400 E 250 E 1,600 E
YC-011-3 06/25/09 330J <0.02 6940J 17000 E <0.02 E 17,000 E
YC-011-4 06/25/09 5.1 <0.01 76.9J 180 E <0.01 E 180 E
YC-011-5 06/25/09 0.82 1.7J 9.92J 11 E 13 E 24 E
YC-012-1 06/25/09 14 45J 631J 500 E 1000 E 1,500 E
YC-012-2 06/25/09 120 510J 3040J 2000 E 5300 E 7,200 E
YC-012-3 06/25/09 12 21J 151J 190 E 170 E 360 E
YC-012-4 06/25/09 1.6 2.7J 15.6J 20 E 18 E 37 E
YC-012-5 06/25/09 <0.01 <0.01 <0.07 <0.01 E <0.01 E 0 E
YC-013-1 06/24/09 38 34J 402J 680 E 280 E 960 E
YC-013-2 06/24/09 570 160J 4018J 8900 E 650 E 9,600 E
YC-013-3 06/24/09 80 130J 1941J 2500 E 2100 E 4,600 E
YC-013-4 06/24/09 2.4 11J 60J 36 E 110 E 140 E
YC-813-4 06/24/09 2.0 9.0J 46.1J 28 E 82 E 110 E
YC-013-5 06/24/09 <0.01 1.1J 19.3J <0.01 E 46 E 46 E
YC-014-1 06/25/09 7.7 12J 90.7J 120 E 100 E 220 E
YC-014-2 06/25/09 96 260J 2419J 2200 E 3500 E 5,800 E
YC-014-3 06/25/09 12 30J 223J 220 E 310 E 530 E
YC-014-4 06/25/09 1.4 3.4J 28.4J 28 E 39 E 68 E
YC-814-4 06/25/09 1.6 4.7J 32.0J 28 E 48 E 76 E
YC-014-5 06/25/09 <0.01 <0.01 <0.08 <0.01 E <0.01 E 0 E
YC-015-1 07/07/09 290J 270J 3995J 6600 E 2800 E 9,500 E
YC-015-2 07/07/09 4000J 1200J 34368J 76000 E 6200 E 82,000 E
YC-015-3 07/07/09 200J 86J 2327J 4800 E 710 E 5,500 E
YC-015-4 07/07/09 5.3J 1.6J 45.2J 99 E 8 E 110 E
YC-015-5 07/07/09 3.5J 1.2J 25.3J 55 E 5.6 E 60 E
YC-016-1 07/01/09 31J 150 974J 560 E 1800 E 2,300 E
YC-016-2 07/01/09 240J 270 2620J 4000 E 2200 E 6,200 E
YC-016-3 07/01/09 6.6 14 121J 130 E 160 E 290 E
YC-017-1 06/23/09 13J 22J 224J 280 E 250 E 530 E
YC-817-1 06/23/09 8.5J 16J 143J 170 E 170 E 240 E
YC-017-2 06/23/09 20J 23J 279J 430 E 240 E 660 E
YC-017-3 06/23/09 9.4J 59J 401J 180 E 780 E 950 E
YC-017-4 06/23/09 0.96J 5.0J 23.9J 13 E 44 E 57 E
YC-017-5 06/23/09 <0.01 <0.01 <0.08 <0.01 E <0.01 E 0 E
YC-018-1 06/23/09 20J 19J 229J 380 E 170 E 540 E
YC-018-2 06/23/09 730J 190J 5637J 12500 E 790 E 13,000 E
YC-018-3 06/23/09 280J 480J 3856J 4800 E 4400 E 9,200 E
YC-018-4 06/23/09 38J 260J 1396J 560 E 2800 E 3,300 E
YC-818-4 06/23/09 35J 220J 1218J 540 E 2400 E 2,900 E
YC-018-5 06/23/09 <0.01 13J 194J <0.01 E 460 E 460 E
YC-019-1 06/22/09 15J 19J 177J 260 E 160 E 420 E
YC-019-2 06/22/09 83J 110J 1183J 1700 E 1100 E 2,800 E
YC-019-3 06/22/09 12J <0.02 185J 440 E <0.02 E 440 E
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Table 1 - Aroclor Concentration Estimations in Sediment

Yosemite Slough Sediment Removal Assessment

San Francisco, San Francisco County, California

PCB

Congener

118

PCB

Congener

180

Total for 28

PCB

Congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

NA NA NA

ug/kg ug/kg ug/kg

Sample ID Sample Date

Total for PCBs
1

Calculated estimated

concentration based upon

quantitation of 28 of 209

congener
1

1,240

ug/kg

Analyte

Analytical Method

Yosemite Slough Removal

Action Level

Units

As PCB Mixture

Aroclor 1254

Estimated

concentration based

upon PCB congener

118 to PCB congener

180 calculations

NA

ug/kg

As PCB Mixture Aroclor

1260

Estimated concentration

based upon PCB

congener 118 to PCB

congener 180

calculations

NA

ug/kg

YC-019-4 06/22/09 1.9J <0.02 29.4J 70 E <0.02 E 70 E
YC-019-5 06/22/09 0.36J <0.02 0.36J 0.86 E <0.02 E 0.86 E
YC-020-1 06/22/09 4.0J <0.02 42.9J 100 E <0.02 E 100 E
YC-820-1 06/22/09 5.1J 8.5J 67.7J 86 E 75 E 160 E
YC-020-2 06/22/09 15J 18J 178J 270 E 160 E 420 E
YC-020-3 06/22/09 50J <0.02 652J 1500 E <0.02 E 1,500 E
YC-020-4 06/22/09 <0.02 19J 72.1J <0.02 E 170 E 170 E
YC-020-5 06/22/09 <0.01 6.3J 59.5J <0.01 E 140 E 140 E
YC-021-1 06/22/09 4.7J 6.5J 61.5J 86 E 60 E 150 E
YC-021-2 06/22/09 51J 39J 502J 900 E 300 E 1,200 E
YC-021-3 06/22/09 77J 120J 1068J 1400 E 1100 E 2,500 E
YC-021-4 06/22/09 39J 180J 858J 510 E 1500 E 2,000 E
YC-021-5 06/22/09 20J 16J 167J 290 E 100 E 400 E
YC-022-1 06/22/09 3.3J 4.8J 41.9J 57 E 42 E 100 E
YC-022-2 06/22/09 6.2J <0.01 66.2J 160 E <0.01 E 160 E
YC-022-3 06/22/09 7.0J <0.02 84.4J 200 E <0.02 E 200 E
YC-022-4 06/22/09 34J <0.02 503J 1300 E <0.02 E 1,300 E
YC-022-5 06/22/09 32J <0.01 419J 1000 E <0.01 E 1,000 E
YC-023-1 06/18/09 9.7 23J 200J 200 E 270 E 480 E
YC-023-2 06/18/09 91 110J 1097J 1600 E 970 E 2,600 E
YC-023-3 06/18/09 9.8 11J 130J 200 E 110 E 310 E
YC-023-4 06/18/09 <0.01 <0.01 0.89J <0.01 E <0.01 E 2.1 E
YC-023-5 06/18/09 <0.02 <0.02 <0.09 <0.02 E <0.02 E 0 E
YC-823-5 06/18/09 <0.02 <0.02 <0.08 <0.02 E <0.02 E 0 E
YC-024-1 06/22/09 13J 62J 463J 270 E 830 E 1,100 E
YC-024-2 06/22/09 16J 61J 491J 350 E 820 E 1,200 E
YC-024-3 06/22/09 20J 18J 197J 330 E 140 E 470 E
YC-824-3 06/22/09 46J 43J 423J 700 E 300 E 1,000 E
YC-024-4 06/22/09 <0.02 3.1J 25.8J <0.02 E 61 E 61 E
YC-024-5 06/22/09 <0.02 1.6J 7.01J <0.02 E 17 E 17 E
YC-025-1 06/18/09 25 52J 515J 570 E 650 E 1,200 E
YC-025-2 06/18/09 72 77J 1175J 1900 E 900 E 2,800 E
YC-025-3 06/18/09 45 49J 526J 820 E 430 E 1,300 E
YC-825-3 06/18/09 38 39 496J 800 E 380 E 1,200 E
YC-025-4 06/18/09 3.9 5.0J 48.0J 70 E 44 E 110 E
YC-025-5 06/18/09 0.67J 0.73J 7.82J 12 E 6.4 E 19 E
YC-026-1 06/18/09 86 72J 859J 1500 E 550 E 2,000 E
YC-026-2 06/18/09 55 75J 665J 940 E 640 E 1,600 E
YC-026-3 06/18/09 4.2 3.1J 40.4J 73 E 23 E 96 E
YC-026-4 06/18/09 4.8 5.1J 57.6J 91 E 46 E 140 E
YC-026-5 06/18/09 0.67J 0.83J 5.75J 8.5 E 5.2 E 14 E
YC-027-1 06/18/09 <0.02 230J 1873J <0.02 E 4500 E 4,500 E
YC-027-2 06/18/09 42 53J 586J 860 E 540 E 1,400 E
YC-027-3 06/18/09 2.9 4.4J 35.5J 47 E 37 E 84 E
YC-027-4 06/18/09 <0.02 <0.02 <0.10 <0.02 E <0.02 E 0 E
YC-027-5 06/18/09 <0.02 <0.02 <0.10 <0.02 E <0.02 E 0 E
YC-028-1 06/17/09 11J 25J 211J 220 E 280 E 500 E
YC-028-2 06/17/09 130 110J 1163J 2000 E 760 E 2,800 E
YC-028-3 06/17/09 20 18J 208J 350 E 140 E 490 E
YC-028-4 06/17/09 3.4 4.9J 38.3J 53 E 39 E 91 E
YC-028-5 06/17/09 1.2 1.6J 10.8J 15 E 10 E 26 E
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Table 1 - Aroclor Concentration Estimations in Sediment

Yosemite Slough Sediment Removal Assessment

San Francisco, San Francisco County, California

PCB

Congener

118

PCB

Congener

180

Total for 28

PCB

Congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

NA NA NA

ug/kg ug/kg ug/kg

Sample ID Sample Date

Total for PCBs
1

Calculated estimated

concentration based upon

quantitation of 28 of 209

congener
1

1,240

ug/kg

Analyte

Analytical Method

Yosemite Slough Removal

Action Level

Units

As PCB Mixture

Aroclor 1254

Estimated

concentration based

upon PCB congener

118 to PCB congener

180 calculations

NA

ug/kg

As PCB Mixture Aroclor

1260

Estimated concentration

based upon PCB

congener 118 to PCB

congener 180

calculations

NA

ug/kg

YC-029-1 07/06/09 16J 46J 343J 300 E 510 E 820 E
YC-029-2 07/06/09 93J 270J 1730J 1500 E 2600 E 4,100 E
YC-029-3 07/06/09 480J 450J 5616J 9300 E 4000 E 13,000 E
YC-829-3 07/06/09 530J 500J 6139J 10000 E 4400 E 15,000 E
YC-029-4 07/06/09 240J 390J 3797J 4900 E 4200 E 9,000 E
YC-029-5 07/06/09 13J 16J 144J 210 E 130 E 340 E
YC-030-1 07/06/09 22J 54J 724J 720 E 1000 E 1,700 E
YC-030-2 07/06/09 210J 180J 2090J 3600 E 1400 E 5,000 E
YC-030-3 07/06/09 1000J 970J 13294J 22000 E 9800 E 32,000 E
YC-030-4 07/06/09 120J 170J 1747J 2400 E 1700 E 4,200 E
YC-030-5 07/06/09 5.9J 4.9J 63.7J 110 E 41 E 150 E
YC-031-1 07/07/09 57J 100J 993J 1200 E 1100 E 2,400 E
YC-031-2 07/07/09 540J 680J 7260J 11000 E 6600 E 17,000 E
YC-031-3 07/07/09 69J 59J 1961J 3400 E 1300 E 4,700 E
YC-831-3 07/07/09 54J 53J 2004J 3300 E 1500 E 4,800 E
YC-031-4 07/07/09 3.0J 3.0J 56.7J 92 E 43 E 130 E
YC-031-5 07/07/09 <0.01 <0.01 8.52J <0.01 E <0.01 E 20 E
YC-032-1 07/07/09 1200J 760J 11781J 22000 E 5700 E 28,000 E
YC-032-2 07/07/09 1700J 3300J 23790J 28000 E 29000 E 57,000 E
YC-032-3 07/07/09 39J 27J 433J 800 E 230 E 1,000 E
YC-032-4 07/07/09 4.3J 3.0J 46.0J 85 E 25 E 110 E
YC-032-5 07/07/09 <0.01 <0.01 <0.08 <0.01 E <0.01 E 0 E
YC-033-1 07/08/09 9.1J 18J 207J 240 E 260 E 490 E
YC-833-1 07/08/09 27J 42J 627J 830 E 670 E 1,500 E
YC-033-2 07/08/09 41J 38J 793J 1300 E 560 E 1,900 E
YC-033-3 07/08/09 34J 34J 535J 870 E 400 E 1,300 E
YC-033-4 07/08/09 50J 83J 1007J 1300 E 1100 E 2,400 E
YC-033-5 07/08/09 <0.02 1.4J 8.76J <0.02 E 21 E 21 E
YC-034-1 07/08/09 6.9J 19J 178J 160 E 260 E 420 E
YC-034-2 07/08/09 110J 88J 1804J 3200 E 1100 E 4,300 E
YC-034-3 07/08/09 180J 440J 8121J 8100 E 11000 E 19,000 E
YC-034-4 07/08/09 4.7J 7.5J 216J 280 E 230 E 510 E
YC-034-5 07/08/09 <0.02 <0.02 <0.08 <0.02 E <0.02 E 0 E
YC-035-1 07/08/09 8.2J 16J 157J 180 E 190 E 370 E
YC-035-2 07/08/09 170J 120J 2308J 4200 E 1300 E 5,500 E
YC-035-3 07/08/09 800J 1000J 17257J 25000 E 16000 E 41,000 E
YC-035-4 07/08/09 90J 250J 2227J 2000 E 3200 E 5,300 E
YC-035-5 07/08/09 3.3J 4.1J 73.6J 110 E 67 E 180 E
YC-036-1 07/09/09 890J 460J 10448J 21000 E 4000 E 25,000 E
YC-036-2 07/09/09 780J 1600J 16104J 18000 E 20000 E 38,000 E
YC-036-3 07/09/09 40J 97J 869J 870 E 1200 E 2,100 E
YC-836-3 07/09/09 100J 190J 1680J 2000 E 2000 E 4,000 E

YC-036-4 07/09/09 2.5J 2.1J 26.6J 46 E 17 E 63 E

Notes:

PCBs = Polychlorinated Biphenyls
1=Concentration is based on calculation of total congeners using estimation procedure.

ug/kg = micrograms per kilogram E = Estimated by Calculation

<X = not detected above method detection limit of X

Concentrations exceeding Yosemite Creek Removal Action Level are shaded and bold.

J = Data validation qualifier indicating concentration is estimated.
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Table 2 - Alternative Aroclor Concentration Estimations

in Sediment with Total PCBs that Exceeded 1,000 Micrograms per Kilogram

Yosemite Slough Sediment Removal Assessment

San Francisco, San Francisco County, California

PCB

Congener 66

PCB

Congener

180

Total for 28

PCB

Congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

NA NA NA

ug/kg ug/kg ug/kg

Sample ID Sample Date

YC-002-2 06/29/09 450 840 6865 8,600 E 7,700 E 16,000 E

YC-003-1 6/29/09 33 210 1,648 910 E 3000 E 3,900 E

YC-004-2 7/2/09 380 740 6,607 8100 E 7600 E 16,000 E

YC-005-1 7/7/09 410 280 4,176 7800 E 2100 E 9,900 E

YC-005-2 7/7/09 970 860 12,162 21000 E 7900 E 29,000 E

YC-805-2 7/7/09 920 580 9,157 18000 E 4200 E 22,000 E

YC-006-2 6/24/09 120 280 1,755 1900 E 2200 E 4,200 E

YC-007-1 7/7/09 800 400 8,119 16000 E 2900 E 19,000 E

YC-008-2 7/2/09 700 1,200 12,865 17000 E 14000 E 31,000 E

YC-008-3 7/2/09 260 490 4,702 5900 E 5300 E 11,000 E

YC-009-3 06/25/09 27 100 3,925 3200 E 6100 E 9,300 E

YC-010-1 7/9/09 1,600 1,700 26,702 43000 E 20000 E 64,000 E

YC-010-2 7/9/09 33 120 886 740 E 1400 E 2,100 E

YC-011-2 06/25/09 110 52 1,027 2100 E 340 E 2,400 E

YC-811-2 06/25/09 74 42 685 1300 E 280 E 1,600 E

YC-011-3 06/25/09 560 0 6,940 17000 E 0 E 17,000 E

YC-012-1 06/25/09 73 45 631 1200 E 280 E 1,500 E

YC-012-2 06/25/09 190 510 3,040 3100 E 4100 E 7,200 E

YC-013-2 06/24/09 490 160 4,018 8700 E 800 E 9,600 E

YC-013-3 06/24/09 100 130 1,941 2900 E 1700 E 4,600 E

YC-014-2 06/25/09 120 260 2,419 2800 E 3000 E 5,800 E

YC-015-1 7/7/09 310 270 3,995 7000 E 2500 E 9,500 E

YC-015-2 7/7/09 4,600 1,200 34,368 77000 E 4900 E 82,000 E

YC-015-3 7/7/09 240 86 2,327 5000 E 540 E 5,500 E

YC-016-1 07/01/09 52 150 974 900 E 1400 E 2,300 E

YC-016-2 07/01/09 260 270 2,620 4300 E 1900 E 6,200 E

YC-018-2 6/23/09 680 190 5,637 13000 E 890 E 13,000 E

YC-018-3 6/23/09 380 480 3,856 5800 E 3300 E 9,200 E

YC-018-4 6/23/09 26 260 1,396 540 E 2800 E 3,300 E

YC-818-4 6/23/09 96 220 1,218 1400 E 1500 E 2,900 E

YC-019-2 6/22/09 95 110 1,183 1900 E 960 E 2,800 E

YC-020-3 6/22/09 64 0 625 1500 E 0 E 1,500 E

YC-021-2 6/22/09 58 39 502 950 E 250 E 1,200 E

YC-021-3 6/22/09 93 120 1,068 1600 E 940 E 2,500 E

YC-021-4 6/22/09 40 180 858 610 E 1400 E 2,000 E

YC-022-4 6/22/09 38 0 530 1300 E 0 E 1,300 E

YC-023-2 6/18/09 110 110 1,097 1800 E 790 E 2,600 E

YC-024-1 6/22/09 33 62 463 580 E 520 E 1,100 E

YC-024-2 6/22/09 38 61 491 660 E 500 E 1,200 E

YC-824-3 6/22/09 43 43 423 700 E 300 E 1,000 E

YC-025-1 6/18/09 41 52 515 780 E 450 E 1,200 E

YC-025-2 6/18/09 92 77 1,175 2100 E 720 E 2,800 E

YC-025-3 6/18/09 58 49 526 930 E 330 E 1,300 E

YC-825-3 6/18/09 45 39 496 870 E 310 E 1,200 E

YC-026-1 6/18/09 83 72 859 1500 E 540 E 2,000 E

YC-026-2 6/18/09 57 75 665 990 E 590 E 1,600 E

As PCB Mixture

Aroclor 1260

Estimated

concentration based

upon PCB congener 66

to PCB congener 180

calculations

NA

ug/kg

Analyte

Analytical Method

Yosemite Slough Removal

Action Level

Units

As PCB Mixture Aroclor

1254

Estimated concentration

based upon PCB

congener 66 to PCB

congener 180 calculations

NA

ug/kg

Calculated estimated

concentration based upon

quantitation of 28 of 209

congener1

Total for PCBs1

1,240

ug/kg
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Table 2 - Alternative Aroclor Concentration Estimations

in Sediment with Total PCBs that Exceeded 1,000 Micrograms per Kilogram

Yosemite Slough Sediment Removal Assessment

San Francisco, San Francisco County, California

PCB

Congener 66

PCB

Congener

180

Total for 28

PCB

Congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

EPA 8082

for 28

congeners

NA NA NA

ug/kg ug/kg ug/kg

Sample ID Sample Date

As PCB Mixture

Aroclor 1260

Estimated

concentration based

upon PCB congener 66

to PCB congener 180

calculations

NA

ug/kg

Analyte

Analytical Method

Yosemite Slough Removal

Action Level

Units

As PCB Mixture Aroclor

1254

Estimated concentration

based upon PCB

congener 66 to PCB

congener 180 calculations

NA

ug/kg

Calculated estimated

concentration based upon

quantitation of 28 of 209

congener1

Total for PCBs1

1,240

ug/kg

YC-027-1 6/18/09 0 230 1,873 0 E 4500 E 4,500 E

YC-027-2 6/18/09 49 53 586 940 E 450 E 1,400 E

YC-028-2 6/17/09 120 110 1,163 2000 E 770 E 2,800 E

YC-029-2 7/6/09 97 270 1,730 1700 E 2400 E 4,100 E

YC-029-3 7/6/09 480 450 5,616 9500 E 3800 E 13,000 E

YC-829-3 7/6/09 550 500 6,139 11000 E 4100 E 15,000 E

YC-029-4 7/6/09 270 390 3,797 5400 E 3600 E 9,000 E

YC-030-1 7/6/09 31 54 724 940 E 780 E 1,700 E

YC-030-2 7/6/09 200 180 2,090 3600 E 1400 E 5,000 E

YC-030-3 7/6/09 1,100 970 13,294 23000 E 8500 E 32,000 E

YC-030-4 7/6/09 130 170 1,747 2600 E 1600 E 4,200 E

YC-031-1 7/7/09 61 100 993 1300 E 1000 E 2,400 E

YC-031-2 7/7/09 650 680 7,260 12000 E 5400 E 17,000 E

YC-031-3 7/7/09 64 59 1,961 3400 E 1300 E 4,700 E

YC-831-3 7/7/09 42 53 2,004 3000 E 1700 E 4,800 E

YC-032-1 7/7/09 1,200 760 11,781 23000 E 5500 E 28,000 E

YC-032-2 7/7/09 490 3,300 23,790 13000 E 44000 E 57,000 E

YC-032-3 7/7/09 39 27 433 810 E 220 E 1,000 E

YC-833-1 7/8/09 26 42 627 850 E 650 E 1,500 E

YC-033-2 7/8/09 47 38 793 1400 E 470 E 1,900 E

YC-033-3 7/8/09 42 34 535 1000 E 320 E 1,300 E

YC-033-4 7/8/09 66 83 1,007 1500 E 870 E 2,400 E

YC-034-2 7/8/09 150 88 1,804 3500 E 770 E 4,300 E

YC-034-3 7/8/09 240 440 8,121 10000 E 9000 E 19,000 E

YC-035-2 7/8/09 190 120 2,308 4400 E 1100 E 5,500 E

YC-035-3 7/8/09 1,100 1,000 17,257 30000 E 11000 E 41,000 E

YC-035-4 7/8/09 145 250 2,227 2900 E 2400 E 5,300 E

YC-036-1 7/9/09 880 460 10,448 21000 E 3900 E 25,000 E

YC-036-2 7/9/09 1,100 1,600 16,104 23000 E 15000 E 38,000 E

YC-036-3 7/9/09 33 97 869 830 E 1200 E 2,100 E

YC-836-3 7/9/09 99 190 1,680 2100 E 1900 E 4,000 E

Notes:

PCBs = Polychlorinated Biphenyls
1=Concentration is based on calculation of total congeners using estimation procedure.

ug/kg = micrograms per kilogram E = Estimated by Calculation

<X = not detected above method detection limit of X

Concentrations exceeding Yosemite Creek Removal Action Level are shaded and bold.

J = Data validation qualifier indicating concentration is estimated.
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Table 3 - Comparision Between Two Aroclor Concentration Estimations in Sediment

Yosemite Creek Sediment Removal Assessment

San Francisco, San Francisco County, California

Relative

Percent

Difference

Relative

Percent

Difference

Between two

Aroclor 1254

estimates

Between two

Aroclor 1260

estimates

% %

Sample ID Sample Date

YC-002-2 07/01/09 6,900 E 9,400 E 8,600 E 7,700 E 21.9 19.9

YC-003-1 06/29/09 2,000 E 1,900 E 910 E 3,000 E 74.9 44.9

YC-004-2 07/02/09 7,600 E 8,100 E 8,100 E 7,600 E 6.4 6.4

YC-005-1 07/07/09 7,700 E 2,200 E 7,800 E 2,100 E 1.3 4.7

YC-005-2 07/07/09 20,000 E 8,800 E 21,000 E 7,900 E 4.9 10.8

YC-805-2 07/07/09 17,000 E 4,300 E 18,000 E 4,200 E 5.7 2.4

YC-006-2 06/24/09 1,700 E 2,500 E 1,900 E 2,200 E 11.1 12.8

YC-007-1 7/7/2009 16,000 E 3,500 E 16,000 E 2,900 E 0.0 18.8

YC-008-2 7/2/2009 14,000 E 17,000 E 17,000 E 14,000 E 19.4 19.4

YC-008-3 7/2/2009 4,500 E 6,700 E 5,900 E 5,300 E 26.9 23.3

YC-009-3 06/25/09 7,000 E 2,300 E 3,200 E 6,100 E 74.5 90.5

YC-010-1 7/9/2009 38,000 E 25,000 E 43,000 E 20,000 E 12.3 22.2

YC-010-2 7/9/2009 550 E 1,600 E 740 E 1,400 E 29.5 13.3

YC-011-2 06/25/09 0 E 2,400 E 2,100 E 340 E 200.0 150.4

YC-811-2 06/25/09 1,400 E 250 E 1,300 E 280 E 7.4 11.3

YC-011-3 06/25/09 17,000 E 0 E 17,000 E 0 E 0.0 0.0

YC-012-1 06/25/09 500 E 1,000 E 1,200 E 280 E 82.4 112.5

YC-012-2 06/25/09 2,000 E 5,300 E 3,100 E 4,100 E 43.1 25.5

YC-013-2 06/24/09 8,900 E 650 E 8,700 E 800 E 2.3 20.7

YC-013-3 06/24/09 2,500 E 2,100 E 2,900 E 1,700 E 14.8 21.1

YC-014-2 06/25/09 2,200 E 3,500 E 2,800 E 3,000 E 24.0 15.4

YC-015-1 7/7/2009 6,600 E 2,800 E 7,000 E 2,500 E 5.9 11.3

YC-015-2 7/7/2009 76,000 E 6,200 E 77,000 E 4,900 E 1.3 23.4

YC-015-3 7/7/2009 4,800 E 710 E 5,000 E 540 E 4.1 27.2

YC-016-1 07/01/09 560 E 1,800 E 900 E 1,400 E 46.6 25.0

YC-016-2 07/01/09 4,000 E 2,200 E 4,300 E 1,900 E 7.2 14.6

YC-018-2 6/23/2009 12,500 E 790 E 13,000 E 890 E 3.9 11.9

YC-018-3 6/23/2009 4,800 E 4,400 E 5,800 E 3,300 E 18.9 28.6

YC-018-4 6/23/2009 560 E 2,800 E 540 E 2,800 E 3.6 0.0

YC-818-4 6/23/2009 540 E 2,400 E 1,400 E 1,500 E 88.7 46.2

YC-019-2 6/22/2009 1,700 E 1,100 E 1,900 E 960 E 11.1 13.6

YC-020-3 6/22/2009 1,500 E 0 E 1,500 E 0 E 0.0 0.0

YC-021-2 6/22/2009 900 E 300 E 950 E 250 E 5.4 18.2

YC-021-3 6/22/2009 1,400 E 1,100 E 1,600 E 940 E 13.3 15.7

YC-021-4 6/22/2009 510 E 1,500 E 610 E 1,400 E 17.9 6.9

YC-022-4 6/22/2009 1,300 E 0 E 1,300 E 0 E 0.0 0.0

YC-023-2 6/18/2009 1,600 E 970 E 1,800 E 790 E 11.8 20.5

YC-024-1 6/22/2009 270 E 830 E 580 E 520 E 72.9 45.9

YC-024-2 6/22/2009 350 E 820 E 660 E 500 E 61.4 48.5

YC-824-3 6/22/2009 700 E 300 E 700 E 300 E 0.0 0.0

YC-025-1 6/18/2009 570 E 650 E 780 E 450 E 31.1 36.4

YC-025-2 6/18/2009 1,900 E 900 E 2,100 E 720 E 10.0 22.2

YC-025-3 6/18/2009 820 E 430 E 930 E 330 E 12.6 26.3

YC-825-3 6/18/2009 800 E 380 E 870 E 310 E 8.4 20.3

YC-026-1 6/18/2009 1,500 E 550 E 1,500 E 540 E 0.0 1.8

YC-026-2 6/18/2009 940 E 640 E 990 E 590 E 5.2 8.1

YC-027-1 6/18/2009 0 E 4,500 E 0 E 4,500 E 0.0 0.0

YC-027-2 6/18/2009 860 E 540 E 940 E 450 E 8.9 18.2

YC-028-2 6/17/2009 2,000 E 760 E 2,000 E 770 E 0.0 1.3

YC-029-2 7/6/2009 1,500 E 2,600 E 1,700 E 2,400 E 12.5 8.0

YC-029-3 7/6/2009 9,300 E 4,000 E 9,500 E 3,800 E 2.1 5.1

Estimated concentration

based upon PCB

congener 66 to PCB

congener 180

calculations

Estimated

Concentration based

upon PCB-66 to PCB-

180 calculations

ug/kgug/kg

Analyte

As PCB Mixture

Aroclor 1260

As PCB Mixture

Aroclor 1254

As PCB Mixture

Aroclor 1260

As PCB Mixture

Aroclor 1254

Estimated

concentration based

upon PCB congener 118

to PCB congener 180

calculations

Estimated

concentration based

upon PCB congener

118 to PCB congener

180 calculations

Analytical Method

ug/kg ug/kgUnits
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Table 3 - Comparision Between Two Aroclor Concentration Estimations in Sediment

Yosemite Creek Sediment Removal Assessment

San Francisco, San Francisco County, California

Relative

Percent

Difference

Relative

Percent

Difference

Between two

Aroclor 1254

estimates

Between two

Aroclor 1260

estimates

% %

Sample ID Sample Date

Estimated concentration

based upon PCB

congener 66 to PCB

congener 180

calculations

Estimated

Concentration based

upon PCB-66 to PCB-

180 calculations

ug/kgug/kg

Analyte

As PCB Mixture

Aroclor 1260

As PCB Mixture

Aroclor 1254

As PCB Mixture

Aroclor 1260

As PCB Mixture

Aroclor 1254

Estimated

concentration based

upon PCB congener 118

to PCB congener 180

calculations

Estimated

concentration based

upon PCB congener

118 to PCB congener

180 calculations

Analytical Method

ug/kg ug/kgUnits

YC-829-3 7/6/2009 10,000 E 4,400 E 11,000 E 4,100 E 9.5 7.1

YC-029-4 7/6/2009 4,900 E 4,200 E 5,400 E 3,600 E 9.7 15.4

YC-030-1 7/6/2009 720 E 1,000 E 940 E 780 E 26.5 24.7

YC-030-2 7/6/2009 3,600 E 1,400 E 3,600 E 1,400 E 0.0 0.0

YC-030-3 7/6/2009 22,000 E 9,800 E 23,000 E 8,500 E 4.4 14.2

YC-030-4 7/6/2009 2,400 E 1,700 E 2,600 E 1,600 E 8.0 6.1

YC-031-1 7/7/2009 1,200 E 1,100 E 1,300 E 1,000 E 8.0 9.5

YC-031-2 7/7/2009 11,000 E 6,600 E 12,000 E 5,400 E 8.7 20.0

YC-031-3 7/7/2009 3,400 E 1,300 E 3,400 E 1,300 E 0.0 0.0

YC-831-3 7/7/2009 3,300 E 1,500 E 3,000 E 1,700 E 9.5 12.5

YC-032-1 7/7/2009 22,000 E 5,700 E 23,000 E 5,500 E 4.4 3.6

YC-032-2 7/7/2009 28,000 E 29,000 E 13,000 E 44,000 E 73.2 41.1

YC-032-3 7/7/2009 800 E 230 E 810 E 220 E 1.2 4.4

YC-833-1 7/8/2009 830 E 670 E 850 E 650 E 2.4 3.0

YC-033-2 7/8/2009 1,300 E 560 E 1,400 E 470 E 7.4 17.5

YC-033-3 7/8/2009 870 E 400 E 1,000 E 320 E 13.9 22.2

YC-033-4 7/8/2009 1,300 E 1,100 E 1,500 E 870 E 14.3 23.4

YC-034-2 7/8/2009 3,200 E 1,100 E 3,500 E 770 E 9.0 35.3

YC-034-3 7/8/2009 8,100 E 11,000 E 10,000 E 9,000 E 21.0 20.0

YC-035-2 7/8/2009 4,200 E 1,300 E 4,400 E 1,100 E 4.7 16.7

YC-035-3 7/8/2009 25,000 E 16,000 E 30,000 E 11,000 E 18.2 37.0

YC-035-4 7/8/2009 2,000 E 3,200 E 2,900 E 2,400 E 36.7 28.6

YC-036-1 7/9/2009 21,000 E 4,000 E 21,000 E 3,900 E 0.0 2.5

YC-036-2 7/9/2009 18,000 E 20,000 E 23,000 E 15,000 E 24.4 28.6

YC-036-3 7/9/2009 870 E 1,200 E 830 E 1,200 E 4.7 0.0

YC-836-3 7/9/2009 2,000 E 2,000 E 2,100 E 1,900 E 4.9 5.1

Notes:

PCBs = Polychlorinated Biphenyls E = Estimated by Calculation

ug/kg = micrograms per kilogram

J = Data validation qualifier indicating concentration is estimated.

<X = not detected above method detection limit of X

Shade data has RPD greater that 40 percent.

ERM = National Oceanic and Atmospheric Administration (NOAA) effects range median (ERM) levels

for marine sediment (Buchman 2008, Screening Quick Reference Tables [SQuiRTs])
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Attachment 4

Calculations
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Example Calculation
Estimation of Concentration of Aroclors Mixture using

Polychlorinated Biphenyls (PCB) Congener Data

1 Original Congener Data from 2009 Removal Assessment for Sample YC-002-11

Analyte
PCB

congener
8

PCB
congener

18

PCB
congener

28

PCB
congener

44

PCB
congener

52

PCB
congener

66

PCB
congener

77

PCB
congener

81

PCB
congener

101

PCB
congener

105

PCB
congener

114

PCB
congener

118

PCB
congener

123

PCB
congener

126

Sample ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

YC-002- 1 <0.12 <0.10 <0.05 <0.02 <0.02 <0.02 <0.14 7.6J 7.1J <0.02 <0.02 3.9J 2.6 <0.12

Analyte
PCB

congener
128

PCB
congener

138

PCB
congener
153

PCB
congener
156

PCB
congener
157

PCB
congener
167

PCB
congener
169

PCB
congener
170

PCB
congener
180

PCB
congener
187

PCB
congener
189

PCB
congener
195

PCB
congener
206

PCB
congener
209

Total for
28
congeners

Sample ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

YC-002-1 <0.02 7.7J 9.9J 3.9 <0.12 <0.12 <0.14 2.6 4.1 4.8 <0.12 <0.02 <0.02 <0.02 54.2J

2 New Data on the Congener Concentrations of Aroclor 1254 and Aroclor 12602

Analyte
PCB

congener
8

PCB
congener

18

PCB
congener

28

PCB
congener

44

PCB
congener

52

PCB
congener

66

PCB
congener

77

PCB
congener

81

PCB
congener

101

PCB
congener

105

PCB
congener

114

PCB
congener

118

PCB
congener

123

PCB
congener

126

Sample mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Aroclor 1254
<0.01 0.001 <0.01 0.011 0.023 0.0263 <0.01 <0.01 0.036 0.0147 <0.01 0.0273 <0.01 <0.01

Aroclor 1260
<0.01 <0.01 <0.01 <0.01 0.0013 <0.01 <0.01 <0.01 0.0133 <0.01 <0.01 0.0019 <0.01 <0.01

Analyte
PCB

congener
128

PCB
congener

138

PCB
congener

153

PCB
congener

156

PCB
congener

157

PCB
congener

167

PCB
congener

169

PCB
congener

170

PCB
congener

180

PCB
congener

187

PCB
congener

189

PCB
congener

195

PCB
congener

206

PCB
congener

209

Total for 28
congeners

Sample mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Aroclor
1254

0.0227 0.0277 0.0377 <0.01 <0.01 <0.01 <0.01 0.0313 0.0513 0.0257 0.00107 0.00507 0.0029 <0.01 0.1985

Aroclor
1260 0.02267 0.02767 <0.01 <0.01 <0.01 <0.01 0.0313 0.0513 0.0257 0.00107 0.00507 0.00293 0.03767 <0.01 0.2219

PCBs = Polychlorinated Biphenyls 1=Reference data from the 2009 Yosemite Creek Removal Assessment Report
ug/kg = micrograms per kilogram 2= Reference data from the 2012 APPL Inc Laboratory Report
mg/L = milligrams per liter Bold= Data used in the example calculation
<X = not detected above method detection limit of X
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3 Calculate Ratio Percent
Using the totals of Aroclor 1254 and Aroclor 1260 from the 2012 APPL Inc. Laboratory Report which
is found in the data table from Step 2, calculate the ratio percentage of total detected PCB congeners to
the known PCB concentrations for both Aroclor 1254 and Aroclor 1260. The known concentration is
0.500 milligrams per liter of both Aroclor 1254 and Aroclor 1260. Then calculate the average.

Aroclor 1254: 0.1985 mg/L /0.500 mg/L = 39.70%
Aroclor 1260: 0.2219 mg/L /0.500 mg/L = 44.39%
Average: (39.7% + 44.4%)/2 = 42.04%

4 Calculation of Total PCBs in Sample YC-002-11

Convert the “Total for 28 congeners” concentration in sample YC-002-1 from the table in Step 1 to
“Total PCBs” concentration by dividing the concentration by the average percentage calculated in
Step 3.

Total PCBs: 54.2 ug/Kg /42.04% = 128.9 ug/Kg

5 Mixing Matrix Table
Using the Aroclor standard data for PCB congener 118 and PCB congener 180 from the table in Step
2, generate a Mixing Matrix Table (attached)

Percent of
1254 in
Mixture

Percent
of 1260 in
Mixture

PCB
Congener 118

PCB
Congener

118

Mixture Total
PCB Congener

118
% PCB Congener

118 in Mixture

Contributed by
1254

contributed by
1260

ug/l ug/l ug/l

100 0 27.3 0.00 27.3 88.27

90 10 24.60 0.19 24.79 74.68

80 20 21.87 0.38 22.25 62.81

70 30 19.13 0.57 19.70 52.34

60 40 16.40 0.76 17.16 43.04

50 50 13.67 0.95 14.62 34.72

40 60 10.93 1.14 12.07 27.24

30 70 8.20 1.33 9.53 20.47

20 80 5.47 1.52 6.99 14.32

10 90 2.73 1.71 4.44 8.71

0 100 0.00 1.90 1.90 3.57

6 Mixing Curve
Using the data from the Mixing Matrix Table, generate a Mixing Curve (attached) and mixing
equation (second order linear regression equation). For the Mixing Matrix Table data the mixing
equation is:
(y = -0.0074x2 + 1.8404x – 5.3475)
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7. Calculate the percentage of PCB congener 118 to the sum of PCB congener
118 and PCB congener 180 for sample.

0.39/ (0.39+0.41) X 100 = 48.75 %

8. Using the calculated value from Step 7, calculate the % Aroclor 1254 using
mixing equation from Step 6 .

Y = (-0.0074) (48.75)2 + (1.8404) (48.75) – (5.3475)
Y = 66.785 % = % Aroclor 1254 in sample.

9. Calculate the % Aroclor 1260 in sample for sample YC-002-1

100 % - 66.785% = % Aroclor 1254 in sample = 33.215 %

10. Calculate the concentration of Aroclor 1254 for sample YC-002-1

Take the total for PCBs calculated in step 4 and multiplied by % Aroclor 1254 in sample.

(128.9 ug/Kg) (66.8%) = 86.1 ug/Kg

11. Calculate the concentration of Aroclor 1260 for sample YC-002-1

Total for PCBs multiplied by the % Aroclor 1260 in sample

(128.9 ug/Kg) (33.2%) = 42.8 ug/Kg ug/Kg



Mixing Curve

PCB Congener 118/Aroclor 1254

y = -0.0074x2 + 1.8404x - 5.3475

R2 = 0.9995
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Sample DepthSample Depth
0-1 feet0-1 feet

Sample DepthSample Depth
1-2 feet1-2 feet

Sample DepthSample Depth
2-3 feet2-3 feet

Sample DepthSample Depth
3-4 feet3-4 feet

Sample DepthSample Depth
4-5 feet4-5 feet

Aroclor 1254 Contour Profile
Yosemite Creek Sediment
San Francisco, California

LEGEND
Vibra-core location ´

Feet0 250 500125

* = Area-weighted Average
     Remedial Goal

Concentration in ug/kg
0 - 180
181 - 385

1,241 - 30,000
386* - 1,240



TDD Number: 09-08-12-0002 Project Number: 002693.2024.01RA

Sample DepthSample Depth
0-1 feet0-1 feet

Sample DepthSample Depth
1-2 feet1-2 feet

Sample DepthSample Depth
2-3 feet2-3 feet

Sample DepthSample Depth
3-4 feet3-4 feet

Sample DepthSample Depth
4-5 feet4-5 feet

Aroclor 1260 Contour Profile
Yosemite Creek Sediment
San Francisco, California

LEGEND
Vibra-core location ´

Feet0 250 500125

* = Area-weighted Average
     Remedial Goal

Concentration in ug/kg
0 - 180
181 - 385

1,241 - 30,000
386* - 1,240


