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DISCUSSION

This report presents the results from the analyses performed on two samples submitted
by a representative of Wisconsin DNR. The samples were analyzed for the presence
or absence of polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans
(PCDFs) using a modified version of USEPA Method 8290. The reporting limits were
based on signal-to-noise measurements. Estimated Maximum Possible Concentration
(EMPC) values were treated as positives in the toxic equivalence calculations. Method
blank and field sample results presented with reporting limits corresponding to the
lowest calibration points and a nominal 10-gram sample amount were included in
Appendix A.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample
extracts ranged from 59-90%. All of the labeled internal standard recoveries obtained
for this project were within the 40-135% target range specified in Method 8290. Also,
since the quantification of the native 2,3,7,8-substituted congeners was based on
isotope dilution, the data were automatically corrected for variation in recovery and
accurate values were obtained.

In some cases, interfering substances impacted the determinations of PCDD or PCDF
congeners; the affected values were flagged "I" where incorrect isotope ratios were
obtained. Concentrations below the calibration range were flagged "J" and should be
regarded as estimates. The value reported for 2,3,7,8-TCDF in sample CL15-01 was
obtained from a second column confirmation analysis and was flagged "C".

A laboratory method blank was prepared and analyzed with the sample batch as part of
our routine quality control procedures. The results show the blank to contain trace
levels of selected congeners. These levels were below the calibration range of the
method. The 2,3,7,8-TCDF level reported for sample CL15-04 was similar to the
corresponding blank level, flagged "B" on the results table, and may be, at least
partially, attributed to the background. It should be noted that levels less than ten times
the background are not generally considered to be statistically different from the
background.

A laboratory spike sample was also prepared with the sample batch using clean sand
that had been fortified with native standard materials. The results show that the spiked
native compounds were recovered at 99-130%. These results were all within the target
range for the method. Matrix spikes were prepared with the sample batch using
sample material from a separate project; results from these analyses will be provided
upon request.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

2ce Analytical

Minnesota Laboratory Certifications

Tel: 612-607-1700
Fax: 612- 607-6444

Authority Certificate # Authority Certificate #
A2LA 2926.01 Mississippi MNO00064
Alabama 40770 Montana 92

Alaska MNO00064 Nebraska

Arizona AZ0014 Nevada MN_00064 200
Arkansas 88-0680 New Jersey (NE MNO002
California 01155CA New York (NEL 11647
Colorado MNO00064 North Carolina 27700
Connecticut PH-0256 North Dakota R-036

EPA Region 8 8TMS-Q Ohio 4150

Florida (NELAP E87605 Oklahoma D9922

Georgia (DNR) 959 Oregon (ELAP) MN200001-005
Guam 959 Oregon (OREL MN300001-001
Hawaii SLD Pennsylvania 68-00563
Idaho MNO00064 Puerto Rico MNO00064
lllinois 200012 Saipan MP0003
Indiana C-MN-01 South Carolina 74003001
Indiana C-MN-01 Tennessee TNO02818

lowa 368 Texas T104704192-08
Kansas E-10167 Utah (NELAP) MNO00064
Kentucky 90062 Virginia 00251
Louisiana 03086 Washington C755

Maine 2007029 West Virginia 9952C
Maryland 322 Wisconsin 999407970
Michigan 9909 Wyoming 8TMS-Q
Minnesota 027-053-137
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.&"”‘} Document Name: Document Revised: 23Feb2015
/@‘ - . Sample Condition Upon Receipt Form Page lofl
" CEAQQME‘?; lrocument No.: issuing Authority:
F-MN-L-213-rev.13 Pace Minnesota Quality Office

’ o {lient Name: Q - Project#: E NO# : 1@317200 T
Courler: @edCE/xQ DN[:]UPS [Juses [ Ickent ; I1‘21|3I1U2I!E!|| l" I | I" lll

[CJcommercial [ Jrace [speebee [ Jother: |
Tracking Number: ‘77"- 2 (f)'?é -7 53(9 3 T — e S
- i : j- Due Date: Proi. Namae:
Custody Seal on Cooler/Box Present? E]yc(s [Cno Seals Intact? mes [Cne | Optional:  Proj 1 RAme r
Packing Material: I:We wrap [ _|BubbleBags [ _INone [ _]Other: Temp Blank?  [ves  [Cno
Thermometer  [7] peaA0130516413 mmme?m El-v/ - . .
AR " o Type of lea: et Blue Nang Samples on lce, conling process has begur
Used: [Iresaci433io0es ve D. ¢ L [samp et a5 begun
Cooler Temp Read {°C): Pb  cooler Temp Corrected (°C): &4 . {5 Biological Tissue Frozen?  [_lves [JNo  [eJaar
Temp should be above freezing to 6°C Correction Factor: _:[_'TLUE_ ) Date and Initials of Person Examining Contents: ST gjz !: ZLQ
LSDA Regulated Soil { [ ] N/A, water sample)
Did samples originate in a guarardine zone within the United States: AL, AR, AZ, CA, FL, GA, 1D, LA, Did samples originate from a forelgn scurce (internationally,
WIS, NC, NM, NY, OK, OR, 5C, TN, T or WA {check maps)? Cyes DNO/ including Hawaii and Puerto Rico)? Cves [__E'NO/
If Yes (o either guestion, fill put a Regalated Soil Checklist {F-MN-C=338) and include with SCUR/COC paperwork.
COMPENTS:
Chain of Custody Present? Mee  Tiwga | 4
Chain of Custody Filled Gut? m [CIve  [Cnga | 2.
Chain of Custody Relinquished? [Jves [ﬂﬁ Cnia | 3,
Sampler Name and/or Signature on CQC? E‘Qés Flnve  [Cin/a | 4.
Samples Arrived within Hold Time? !Zﬁes e [TInga | 5.
Short Hold Time Analysis (<72 hr)? T ves m; wfa | 6.
Rush Turn Around Time Requested? Clves [B’@ A | 7
Sufficient Yolume? E‘(, CiNg Ena | 8.
Correct Containers Used? ﬂ_’I{c, COve TN 9,
-Pace Containers Used? [Bﬁ-, Cve /e
Containers Intact? [B‘{/es Clne  [Civga | 16,
Filtered Volume Received for Dissolved Tests? Ches  [lNo [:E{fﬂ\ 11, Note if sediment is visibie in the dissolved container
Sample Labels Match COC? s [Cne  [Cvga | 12
-Includes Date/Time/ID/Analysis  Matrix: SL‘
all containers needing acid/base preservation have been . -
13, ; H,50, NalH HCI
checked? Clves  [INe  [Ha | Ohwo, L350, O L]
All containers needing preservation are found to be in Sample #
compliance with EPA recommendation’?
(HNGC3, H2504, HCI<Z: NaQH »9 Sulfide, NaOH>12 Cyanide) Clves  [No  EAira
Exceptions: VOA, Coliform, TOC, Qil andg Grease, Inttial when Lot # of added
DRO/E015 {waler) DOC [I¥es  [One  [FTH/A | completed: preservative:
Headspace in VOA Vials { »6mm)? Oves  [ne  [Gfia | 14,
Trip Blank Present? Mes  [ne  [BMGa | 15
Trip Blank Custody Seals Present? Cives  [Owe  [T7A
Pace Trip Blank Lot # {if purchased):
CLIENT NOTIEICATION /RESOLUTION : Field Data Required? [ Jves Mo
Parson Contacted: Date/Time:

Comments/Resolution:

P ] {
Project Manager Review: {5};’ Date: é "g I o1 ( (Y

Note: Whenever there is a discrepancy affecting Narth Caroling compliance samples, a copy of this form will be sent to the North Carolinta DEHNR Certification Office { i.e out of
hold, incorrect preservative, out of temp, incorrect containers).

Report No.....10317200_8290 Page 6 of 15



ace Analytical

Pace Analytical Services, Inc.
1700 Eim Street - Suite 200
Minneapolis, MN 55414

Tel: 612-607-1700

Fax: 612- 607-6444

Method 8290 Blank Analysis Results

Lab Sample ID BLANK-46414 Matrix Solid

Filename F150820A_07 Dilution NA

Total Amount Extracted 13.0¢g Extracted 08/14/2015 19:15

ICAL ID F150814 Analyzed 08/20/2015 13:59

CCal Filename(s) F150820A_02 & F150820A 21 Injected By SMT

Native Conc EMPC RL Internal ng's Percent

Isomers ng/Kg ng/Kg ng/Kg Standards Added Recovery

2,3,7,8-TCDF ND - 1.0 2,3,7,8-TCDF-13C 200 71

Total TCDF ND e 1.0 2,3,7,8-TCDD-13C 200 82
1,2,3,7,8-PeCDF-13C 2.00 84

2,3,7,8-TCDD ND - 1.0 2,3,4,7,8-PeCDF-13C 2.00 81

Total TCDD ND - 1.0 1,2,3,7,8-PeCDD-13C 2.00 91
1,2,3,4,7,8-HxCDF-13C 2.00 67

1,2,3,7,8-PeCDF ND e 5.0 1,2,3,6,7,8-HxCDF-13C 2.00 65

2,3,4,7,8-PeCDF ND - 5.0 2,3,4,6,7,8-HxCDF-13C 2.00 69

Total PeCDF ND -—- 5.0 1,2,3,7,8,9-HxCDF-13C 2.00 73
1,2,3.4,7,8-HxCDD-13C 2.00 70

1,2,3,7,8-PeCDD ND - 5.0 1,2,3,6,7,8-HxCDD-13C 2.00 58

Total PeCDD ND - 5.0 1,2,3,4,6,7,8-HpCDF-13C 2.00 60
1,2,3,4,7,8,8-HpCDF-13C 2.00 65

1,2,3,4,7,8-HxCDF ND e 5.0 1,2,3,4,6,7,8-HpCDD-13C 2.00 69

1,2,3,6,7,8-HxCDF ND — 5.0 OCDD-13C 4.00 57

2,3,4,6,7,8-HxCDF ND - 5.0

1,2,3,7,8,9-HxCDF ND - 5.0 1,2,3,4-TCDD-13C 2.00 NA

Total HxCDF ND - 5.0 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND e 5.0 2,3,7,8-TCDD-37Cl4 0.20 77

1,2,3,6,7,8-HxCDD ND —— 5.0

1,2,3,7,8,9-HxCDD ND e 5.0

Total HxCDD ND -——- 5.0

1.2,3,4,6,7,8-HpCDF ND  —- 5.0 Total 2,3,7,8-TCDD

1,2,3,4,7,8,9-HpCDF ND - 5.0 Equivalence: 0.00 ng/Kg

Total HpCDF ND - 5.0 {Using 2005 WHO Factors)

1,2,3,4,6,7,8-HpCDD ND - 5.0

Total HpCDD ND - 5.0

CCDF ND e 10.0

OCDD ND -——— 10.0

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration
RL = Reporting Limit

Results reported on a total weight basis and are valid to no more than 2 significant figures.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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ace Analytical

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Method 8290 Sample Analysis Results

Client - Wisconsin Dept of Natural Resources

Client's Sample ID CL15-04

Lab Sample ID 10317200001

Filename Y150823A_07

Injected By BAL

Total Amount Extracted 20549 Matrix Solid

% Moisture 42.4 Dilution NA

Dry Weight Extracted 11.8¢g Collected 08/03/2015 12:56

ICAL ID Y150522 Received 08/05/2015 10:00

CCal Filename(s) Y150823A_01 & Y150823A_20 Exfracted 08/14/2015 19:15

Method Blank ID BLANK-46414 Analyzed 08/23/2015 15:37

Native Conc EMPC RL Internal ng's Percent

Isomers ng/Kg ng/Kg ng/Kg Standards Added Recovery

2,3,7,8-TCDF ND ——— 1.0 2,3,7,8-TCDF-13C 2.00 72

Total TCDF ND o 1.0 2,3,7,8 TCDD-13C 2.00 90
1,2,3,7,8-PeCDF-13C 2.00 67

2,3,7,8-TCDD ND e 1.0 2,3,4,7,8-PeCDF-13C 2.00 64

Total TCDD ND ————— 1.0 1,2,3,7,8-PeCDD-13C 2.00 74
1,2,3,4,7,8-HxCDF-13C 2.00 71

1,2,3,7,8-PeCDF ND - 5.0 1,2,3,6,7,8-HxCDF-13C 2.00 75

2,3,4,7,8-PeCDF ND - 5.0 2,3,4,6,7,8-HxCDF-13C 2.00 75

Total PeCDF ND - 5.0 1,2,3,7,8,9-HxCDF-13C 2.00 76
1,2,3,4,7,8-HxCDD-13C 2.00 75

1,2,3,7,8-PeCDD ND - 5.0 1,2,3,6,7,8-HxCDD-13C 2.00 68

Total PeCDD ND - 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 73
1,2,3,4,7,8,9-HpCDF-13C 2.00 81

1,2,3,4,7,8-HxCDF ND -— 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 87

1,2,3,6,7,8-HxCDF ND - 5.0 OCDD-13C 4,00 78

2,3,4,6,7,8 HxCDF ND —u— 5.0

1,2,3,7,8,9-HxCDF ND —— 5.0 1,2,3,4-TCDD-13C 2.00 NA

Total HXxCDF 33 m———— 5.0 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND - 5.0 2,3,7,8-TCDD-37Cl4 0.20 85

1,2,3,6,7,8-HxCDD ND ———= 5.0

1,2,3,7,8,9-HxCDD ND -— 5.0

Total HxCDD 16 - 5.0

1.2,3,4,6,7,8-HpCDF 58 e 5.0 Total 2,3,7,8-TCDD

1,2,3.4,7,8,9-HpCDF ND - 5.0 Equivalence: 1.1 ng/Kg

Total Hp 130 - 5.0 (Using 2005 WHO Factors)

1,2,3,4,6,7,8-HpCDD 43 e 5.0

Total HpCDD 83 -—--- 5.0

OCDF 49 e 10.0

OCDD 340 - 10.0

Conc = Concentration (Totals include 2,3,7,8-substituted isomers). ND = Not Detected

EMPC = Estimated Maximum Possible Concentration NA = Not Applicable

RL = Reporting Limit. NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.

REPORT OF LABORATORY ANALYSIS
) Report No.....10317200
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
Report No.....10317200_8290 Page 8 of 15




Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

™
ace Analytical Sy
Method 8290 Sample Analysis Results
Client - Wisconsin Dept of Natural Resources

Client's Sample ID CL15-01

Lab Sample ID 10317200002

Filename Y150823A_08

Injected By BAL

Total Amount Extracted 223¢g Matrix Solid

% Moisture 70.2 Dilution NA

Dry Weight Extracted 6659 Collected 08/03/2015 14:42

ICAL ID Y150522 Received 08/05/2015 10:00

CCal Filename(s) Y150823A_01 & Y150823A 20 Extracted 08/14/2015 19:15

Method Blank ID BLANK-46414 Analyzed 08/23/2015 16:17

Native Conc EMPC RL Internal ng's Percent

Isomers ng/Kg ng/Kg ng/Kg Standards Added Recovery

2,3,7,8-TCDF 39 e 1.0 C 2,3,7,8-TCDF-13C 2.00 68

Total TCDF 36.0 1.0 2,3,7,8 TCDD-13C 2.00 82
1,2,3,7,8-PeCDF-13C 2.00 60

2,3,7,8-TCDD 16  — 1.0 2,3,4,7,8-PeCDF-13C 2.00 61

Total TCDD 150  -—- 1.0 1,2,3,7,8-PeCDD-13C 2.00 69
1,2,3,4,7,8-HxCDF-13C 2.00 70

1,2,3,7,8-PeCDF ND - 5.0 1,2,3,6,7,8-HxCDF-13C 2.00 68

2,3,4,7,8-PeCDF ND - 5.0 2,3,4,6,7 8-HxCDF-13C 2.00 70

Total PeCDF 60.0 -— 5.0 1,2,3,7,8,9-HxCDF-13C 2.00 59
1,2,3,4,7,8-HxCDD-13C 2.00 73

1,2,3,7,8-PeCDD ND ———— 5.0 1,2,3,6,7,8-HxCDD-13C 2.00 62

Total PeCDD 310 eeee- 5.0 1,2,3,4,6,7,8-HpCDF-13C 2.00 67
1,2,3,4,7,8,9-HpCDF-13C 2.00 72

1,2,3,4,7,8-HxCDF 83 - 5.0 1,2,3,4,6,7,8-HpCDD-13C 2.00 80

1,2,3,6,7,8-HxCDF 210 5.0 OCDD-13C 4.00 70

2,3,4,6,7,8-HxCDF ND @ —- 5.0

1,2,3,7,8,9-HxCDF ND - 50 1,2,3,4-TCDD-13C 2.00 NA

Total HXCDF 2900 W - 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ——— 5.0 2,3,7,8-TCDD-37Cl4 0.20 76

1,2,3,6,7,8-HxCDD 21.0 ——— 5.0

1,2,3,7,8,9-HxCDD 110 e 5.0

Total HxCD 170.0 - 5.0

1.2,3,4,6,7,8-HpCDF 4100  -——- 5.0 Total 2,3,7,8-TCDD

1,2,3,4,7,8 9-HpCDF ND - 5.0 Equivalence: 15 ng/Kg

Total HpCDF 760.0 —— 5.0 (Using 2005 WHO Factors)

1,2,3,4,6,7,8-HpCDD 2500 - 5.0

Total HpCDD 530.0 -— 5.0

OCDF 200.0 - 10.0

OCDD 2400.0 - 10.0

Conc = Concentration (Totals include 2,3,7,8-substituted isomers). ND = Not Detected

EMPC = Estimated Maximum Possible Concentration NA = Not Applicable

RL = Reporting Limit. NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
C = Result obtained from confirmation analysis

REPORT OF LABORATORY ANALYSIS

This repart shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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ace Analytical

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Report No

Reporting Flags

Reporting Limit based on signal to noise
Less than 10x higher than method blank level
Result obtained from confirmation analysis
Result obtained from analysis of diluted sample
Exceeds calibration range

Interference present

Estimated value

Value obtained from additional analysis
PCDE Interference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

See Discussion

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

..... 10317200_8290
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Sample Analysis Summary
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

™
aceAnalytical S
Method 8290 Sample Analysis Results

Client - Wisconsin Dept of Natural Resources

Client's Sample ID CL15-04

Lab Sample ID 10317200001

Filename Y150823A 07

Injected By BAL

Total Amount Extracted 20549 Matrix Solid

% Moisture 42.4 Dilution NA

Dry Weight Extracted 1189 Collected 08/03/2015 12:56

ICAL ID Y150522 Received 08/05/2015 10:00

CCal Filename(s) Y150823A 01 & Y150823A 20 Extracted 08/14/2015 19:15

Method Blank ID BLANK-46414 Analyzed 08/23/2015 15:37

Native Conc EMPC RL Internal ng's Percent

Isomers ng/Kg ng/Kg ng/Kg Standards Added Recovery

2,3,7,8-TCDF 082 - 0.14 BJ 2,3,7,8-TCDF-13C 2.00 72

Total TCDF 400 - 014 J 2,3,7,8-TCDD-13C 2.00 90
1,2,3,7,8-PeCDF-13C 2.00 67

2,3,7,8-TCDD 022 - 011 J 2,3,4,7,8-PeCDF-13C 2.00 64

Total TCDD 330 - 011 J 1,2,3,7,8-PeCDD-13C 2.00 74
1,2,3,4,7,8-HXCDF-13C 2.00 71

1,2,3,7,8-PeCDF - 0.29 024 1 1,2,3,6,7,8-HXCDF-13C 2.00 75

2,3,4,7,8-PeCDF 047 - 025 J 2,3,4,6,7,8-HXCDF-13C 2.00 75

Total PeCDF 6.40 - 025 J 1,2,3,7,8,9-HXCDF-13C 2.00 76
1,2,3,4,7,8-HxCDD-13C 2.00 75

1,2,3,7,8-PeCDD ND 0.40 1,2,3,6,7,8-HxCDD-13C 2.00 68

Total PeCDD 420 - 0.40 J 1,2,3,4,6,7,8-HpCDF-13C 2.00 73
1,2,3,4,7,8,9-HpCDF-13C 2.00 81

1,2,3,4,78-HxCDF - 0.85 0.18 U 1,2,3,4,6,7,8-HpCDD-13C 2.00 87

1,2,3,6,7,8-HXCDF 210 - 0.18 J OCDD-13C 4.00 78

2,3,4,6,7,8-HXCDF 110 - 011 J

1,2,3,7,8,9-HXCDF ND 0.15 1,2,3,4-TCDD-13C 2.00 NA

Total HXCDF 41.00 - 0.15 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 039 - 0.17 J 2,3,7,8-TCDD-37Cl4 0.20 85

1,2,3,6,7,8-HXCDD 310 - 024 J

1,2,3,7,8,9-HxCDD - 0.98 014 U

Total HXCDD 19.00 - 0.18

1,2,3,4,6,7,8-HpCDF 56.00 - 0.17 Total 2,3,7,8-TCDD

1,2,3,4,78,9-HpCDF - 0.84 015 U Equivalence: 2.4 ng/Kg

Total HpCDF 130.00 - 0.16 (Using 2005 WHO Factors)

1,2,3,4,6,7,8-HpCDD 43.00 - 0.22

Total HpCDD 83.00 - 0.22

OCDF 49.00 - 0.23

OCDD 340.00 - 0.35

Conc = Concentration (Totals include 2,3,7,8-substituted isomers). ND = Not Detected

EMPC = Estimated Maximum Possible Concentration NA = Not Applicable

RL = Reporting Limit. NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value

B = Less than 10x higher than method blank level

| = Interference present
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

™
aceAnalytical S
Method 8290 Sample Analysis Results

Client - Wisconsin Dept of Natural Resources

Client's Sample ID CL15-01

Lab Sample ID 10317200002

Filename Y150823A 08

Injected By BAL

Total Amount Extracted 22.3¢ Matrix Solid

% Moisture 70.2 Dilution NA

Dry Weight Extracted 6.65¢ Collected 08/03/2015 14:42

ICAL ID Y150522 Received 08/05/2015 10:00

CCal Filename(s) Y150823A 01 & Y150823A 20 Extracted 08/14/2015 19:15

Method Blank ID BLANK-46414 Analyzed 08/23/2015 16:17

Native Conc EMPC RL Internal ng's Percent

Isomers ng/Kg ng/Kg ng/Kg Standards Added Recovery

2,3,7,8-TCDF 39 - 040 C 2,3,7,8-TCDF-13C 2.00 68

Total TCDF 380 - 0.34 2,3,7,8-TCDD-13C 2.00 82
1,2,3,7,8-PeCDF-13C 2.00 60

2,3,7,8-TCDD 16 - 0.29 2,3,4,7,8-PeCDF-13C 2.00 61

Total TCDD 150 - 0.29 1,2,3,7,8-PeCDD-13C 2.00 69
1,2,3,4,7,8-HXCDF-13C 2.00 70

1,2,3,7,8-PeCDF 22 0.67 J 1,2,3,6,7,8-HXCDF-13C 2.00 68

2,3,4,7,8-PeCDF 37 0.46 J 2,3,4,6,7,8-HXCDF-13C 2.00 70

Total PeCDF 690 - 0.57 1,2,3,7,8,9-HXCDF-13C 2.00 59
1,2,3,4,7,8-HxCDD-13C 2.00 73

1,2,3,7,8-PeCDD 43 - 081 J 1,2,3,6,7,8-HxCDD-13C 2.00 62

Total PeCDD 390 - 0.81 1,2,3,4,6,7,8-HpCDF-13C 2.00 67
1,2,3,4,7,8,9-HpCDF-13C 2.00 72

1,2,3,4,7,8-HXCDF 83 - 0.32 1,2,3,4,6,7,8-HpCDD-13C 2.00 80

1,2,3,6,7,8-HXCDF 210 - 0.28 OCDD-13C 4.00 70

2,3,4,6,7,8-HXCDF 25 0.46 J

1,2,3,7,8,9-HXCDF 23 034 J 1,2,3,4-TCDD-13C 2.00 NA

Total HXCDF 3100 - 0.35 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 40 - 029 J 2,3,7,8-TCDD-37Cl4 0.20 76

1,2,3,6,7,8-HXCDD 210 - 0.46

1,2,3,7,8,9-HxCDD 110 - 0.47

Total HXCDD 1800 - 0.40

1,2,3,4,6,7,8-HpCDF 4100 - 0.43 Total 2,3,7,8-TCDD

1,2,3,4,7,8,9-HpCDF 44 0.56 J Equivalence: 22 ng/Kg

Total HpCDF 760.0 - 0.50 (Using 2005 WHO Factors)

1,2,3,4,6,7,8-HpCDD 2500 - 0.49

Total HpCDD 5300 - 0.49

OCDF 2000 - 0.60

OCDD 24000 - 0.65

Conc = Concentration (Totals include 2,3,7,8-substituted isomers). ND = Not Detected

EMPC = Estimated Maximum Possible Concentration NA = Not Applicable

RL = Reporting Limit. NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
C = Result obtained from confirmation analysis
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

Tel: 612-607-1700
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Method 8290 Blank Analysis Results

Lab Sample ID BLANK-46414 Matrix Solid

Filename F150820A 07 Dilution NA

Total Amount Extracted 13.0g Extracted 08/14/2015 19:15

ICAL ID F150814 Analyzed 08/20/2015 13:59

CCal Filename(s) F150820A 02 & F150820A 21 Injected By SMT

Native Conc EMPC RL Internal ng's Percent

Isomers ng/Kg ng/Kg ng/Kg Standards Added Recovery

2,3,7,8-TCDF 0.150 - 0.056 J 2,3,7,8-TCDF-13C 2.00 71

Total TCDF 0220 - 0.056 J 2,3,7,8-TCDD-13C 2.00 82
1,2,3,7,8-PeCDF-13C 2.00 84

2,3,7,8-TCDD ND - 0.049 2,3,4,7,8-PeCDF-13C 2.00 81

Total TCDD ND 0.049 1,2,3,7,8-PeCDD-13C 2.00 91
1,2,3,4,7,8-HxCDF-13C 2.00 67

1,2,3,7,8-PeCDF 0.083 - 0.068 J 1,2,3,6,7,8-HxCDF-13C 2.00 65

2,3,4,7,8-PeCDF ND 0.072 2,3,4,6,7,8-HxCDF-13C 2.00 69

Total PeCDF 0.083 - 0.070 J 1,2,3,7,8,9-HxCDF-13C 2.00 73
1,2,3,4,7,8-HxCDD-13C 2.00 70

1,2,3,7,8-PeCDD ND - 0.063 1,2,3,6,7,8-HxCDD-13C 2.00 58

Total PeCDD ND 0.063 1,2,3,4,6,7,8-HpCDF-13C 2.00 60
1,2,3,4,7,8,9-HpCDF-13C 2.00 65

1,2,3,4,7,8-HxCDF ND - 0.180 1,2,3,4,6,7,8-HpCDD-13C 2.00 69

1,2,3,6,7,8-HxCDF ND - 0.180 OCDD-13C 4.00 57

2,3,4,6,7,8-HxCDF ND - 0.170

1,2,3,7,8,9-HxCDF ND - 0.180 1,2,3,4-TCDD-13C 2.00 NA

Total HXCDF ND 0.180 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND - 0.059 2,3,7,8-TCDD-37Cl4 0.20 77

1,2,36,78-HxCcDD - 0.075 0.068 N

1,2,3,7,8,9-HxCDD ND - 0.063

Total HXCDD ND 0.063

1,2,3,4,6,7,8-HpCDF 0640 - 0.200 J Total 2,3,7,8-TCDD

1,2,3,4,7,8,9-HpCDF ND 0.250 Equivalence: 0.035 ng/Kg

Total HpCDF 1.600 - 0.220 J (Using 2005 WHO Factors)

1,2,3,4,6,7,8-HpCDD 0320 - 0.120 J

Total HpCDD 0320 - 0.120 J

OCDF 1100 - 0.150 J

OCDD 0690 - 0.130 J

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).

EMPC = Estimated Maximum Possible Concentration

RL = Reporting Limit

Results reported on a total weight basis and are valid to no more than 2 significant figures.

J = Estimated value

| = Interference present
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Method 8290 Laboratory Control Spike Results

Lab Sample ID LCS-46415

Filename F150820A 03 Matrix Solid

Total Amount Extracted 114¢g Dilution NA

ICAL ID F150814 Extracted 08/14/2015 19:15

CCal Filename(s) F150820A 02 & F150820A_21 Analyzed 08/20/2015 11:12

Method Blank ID BLANK-46414 Injected By SMT

Native Qs Qom % Internal ng's Percent

Isomers (ng) (ng) Rec. Standards Added Recovery

2,3,7,8-TCDF 0.20 0.24 119 2,3,7,8-TCDF-13C 2.0 70

Total TCDF 2,3,7,8-TCDD-13C 2.0 81
1,2,3,7,8-PeCDF-13C 2.0 82

2,3,7,8-TCDD 0.20 0.20 99 2,3,4,7,8-PeCDF-13C 2.0 83

Total TCDD 1,2,3,7,8-PeCDD-13C 2.0 89
1,2,3,4,7,8-HxCDF-13C 2.0 71

1,2,3,7,8-PeCDF 1.0 1.2 121 1,2,3,6,7,8-HxCDF-13C 2.0 69

2,3,4,7,8-PeCDF 1.0 1.2 119 2,3,4,6,7,8-HxCDF-13C 2.0 73

Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 76
1,2,3,4,7,8-HxCDD-13C 2.0 69

1,2,3,7,8-PeCDD 1.0 1.1 109 1,2,3,6,7,8-HxCDD-13C 2.0 61

Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 65
1,2,3,4,7,8,9-HpCDF-13C 2.0 70

1,2,3,4,7,8-HxCDF 1.0 1.2 116 1,2,3,4,6,7,8-HpCDD-13C 2.0 73

1,2,3,6,7,8-HxCDF 1.0 1.2 116 OCDD-13C 4.0 61

2,3,4,6,7,8-HxCDF 1.0 1.1 105

1,2,3,7,8,9-HxCDF 1.0 1.1 113 1,2,3,4-TCDD-13C 2.0 NA

Total HXCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 13 126 2,3,7,8-TCDD-37Cl4 0.20 79

1,2,3,6,7,8-HxCDD 1.0 13 130

1,2,3,7,8,9-HxCDD 1.0 1.3 127

Total HXCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.2 117

1,2,3,4,7,8,9-HpCDF 1.0 1.1 109

Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.1 111

Total HpCDD

OCDF 2.0 2.2 109

OCDD 2.0 24 122

Qs = Quantity Spiked
Qm = Quantity Measured

Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis

NA = Not Applicable
* = See Discussion
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