
From: Council, Greg
To: miller.scott
Cc: Helton, Kelsey; Martin, Jeff; John Mousa; Robin Hallbourg; mitch.brourman@hanson.biz; Anderson, Paul; David

Thal
Subject: RE: Beazer Review of ACEPD Stormwater Data
Date: Thursday, December 16, 2010 5:26:36 PM
Attachments: 20101216_Council_ACEPDstormwater.pdf

Hello Scott,
 
Please see the attached letter (with tables this time) regarding review of stormwater data collected by
the Alachua County Environmental Protection Department.
 
Please contact Mitchell Brourman or me if you have any questions.
 
Thank you,
Greg
 
Gregory W. Council, PE | Principal Engineer
770.619.9950 Ext. 103 | Cell:  404.310.8403 | Fax: 770.619.9903

GEOTRANS, INC. | A Tetra Tech Company
1165 Sanctuary Pkwy. | Suite 270 | Alpharetta, GA 30009 | www.geotransinc.com

PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information. Any
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are not the intended recipient, please notify the sender by replying to this message and then delete it from your system.
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1080 Holcomb Bridge Road 
Building 100, Suite 190 


Roswell, GA 30076 


www.geotransinc.com  770-642-1000   FAX 770-642-8808 
 


 
December 16, 2010  
 
Mr. Scott Miller VIA EMAIL 
U.S. Environmental Protection Agency, Region IV 
4WD-SRTMB 
61 Forsyth Street, S.W. 
Atlanta, Georgia 30303-3104 
 
Subject: Alachua County Stormwater Sampling Data 
 Koppers portion of the Cabot Carbon/Koppers Superfund Site 
 
Dear Mr. Miller: 


On behalf of Beazer East, Inc., this letter has been prepared by GeoTrans (Greg Council), ARCADIS 
(Paul Anderson), and Environmental Standards (David Thal) to document concerns regarding the quality 
of the stormwater sampling data reported by the Alachua County Environmental Protection Division 
(ACEPD) in letters to you dated December 1, 2009 and June 18, 2010.  ACEPD provided additional 
information concerning this sampling, including level IV laboratory reports and field notes, in an 
October 27, 2010 transmittal to me (which you were copied on). 


Our concerns deal with sample collection and analysis methods used in deriving the reported stormwater 
concentrations.  In summary, our concerns are: 


1) The sampling procedures resulted in obtaining samples at the “Koppers Ditch Outfall” (ACEPD 
sample location ID 4) that are not representative of stormwater conditions in the ditch that flows 
through the Beazer Site; 


2) The dioxin1


3) The absence of contemporaneous samples at the “Koppers Ditch Outfall” and upstream of the 
Site make it impossible to determine whether reported concentrations (particularly for dioxin) are 
solely from on-Site sources; and 


 concentrations reported suggest concentrations in stormwater sediment that are 
inconsistent with sediment concentrations measured in other Site studies; 


4) Details of the laboratory analysis procedures and results suggest that some of the results reported 
are inaccurate. 


Additional details on the above concerns are provided below. 


Sampling Procedures 
As noted by ACEPD in their letters, higher reported chemical-constituent concentrations (especially 
dioxin concentrations) are correlated with higher amounts of suspended solids in the stormwater 
samples.  When ACEPD collected the stormwater samples at the “Koppers Ditch Outfall,” they used 
methods that apparently resulted in high, non-representative levels of sediment solids in the samples. 


                                                 
1 In this letter, the term “dioxin” refers to polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans and “dioxin 
concentration” refers to the total concentration of these compounds expressed as a 2,3,7,8-tetrachlorinated dibenzo-p-dioxin 
toxic equivalent concentration using WHO-2005 toxicity-equivalence factors. 
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Florida Standard Operating Procedure (SOP) FS 2100, which covers standard procedures for collecting 
surface-water samples and was incorporated into ACEPD’s work plan, cautions that: “sampling at or 
near structures (e.g., dams, weirs or bridges) may not provide representative data because of unnatural 
flow patterns (FS 2100:2.6).”  However, ACEPD chose to collect the “Koppers Ditch Outfall” samples 
immediately downstream of a culvert that carries water from the Beazer Site onto the adjacent City of 
Gainesville property.  The culvert is a narrow point on the discharge pathway and it is evident from the 
pictures provided in the ACEPD letters (e.g. Figure 2 of the June 18, 2010 letter, attached) that the 
samples were collected at a location that had higher velocity and turbulence than other portions of the 
ditch.  Higher water velocity generally leads to higher levels of sediment entrainment; the sediment 
tends to settle out as the water slows down to normal, wide-channel conditions.  ACEPD could have, 
and should have, chosen a more representative sample location upstream of the culvert (on the Beazer 
Site) or several yards downstream of the culvert. 


Also, the Florida SOP (FS 2110:1.1.1.1) is specific and detailed with regards to how an unpreserved 
sample bottle is to be inserted into the water body during collection of a grab sample.  ACEPD did not 
follow these procedures.  The SOP requires inserting the bottle with the opening pointed downward and 
then inverting the bottle with the opening pointed in the downstream direction (“in the direction of 
flow”) to allow the bottle to fill slowly with water.  In contrast, ACEPD inserted the containers with the 
opening pointed upstream (“toward the water flow” per their October 27, 2010 letter).  This incorrect 
bottle orientation, which is evident in Figure 2 if the June 18, 2010 letter (attached), likely resulted in 
more sediment entering the sample bottle than would have entered in a properly collected sample. 


Inconsistency with Other Dioxin Concentration Measurements 
The dioxin concentrations reported by ACEPD, expressed in picograms per liter of stormwater (pg/L), 
along with the reported level of suspended solids in the samples, in milligrams per liter (mg/L), suggest 
sediment concentrations that are much higher than those directly measured on (or off) Site.  Since dioxin 
has a low solubility (much lower than reported concentrations at the “Koppers Ditch Outfall”) and a 
high propensity for sorption (high Kow), it is reasonable to assume that very nearly all of the dioxin mass 
would be adsorbed to sediment solids in the samples (i.e. the amount of dissolved dioxin is negligible).  
Using this assumption, the dioxin concentration in sediment (picograms of dioxin per gram of sediment) 
can be readily calculated. 


For the three ACEPD dioxin samples at “Koppers Ditch Outfall” (December 5, 2009; March 11, 2010; 
and August 26, 2010), the dioxin concentrations expressed as sediment concentrations are: (600 pg/L ÷ 
0.033 g/L =) 18,000 pg/g, (4,900 pg/L ÷ 0.350 g/L =) 14,000 pg/g, and (11,000 pg/L ÷ 0.640 g/L =) 
17,000 pg/g. 


In contrast, for nine samples collected from the on-Site ditch in 2006, the dioxin concentrations ranged 
from 59 pg/g to 2,891 pg/g (Figure 7 of the October 17, 2007 AMEC Data Summary Report).  The on-
Site sample nearest the “Koppers Ditch Out” location had a dioxin concentration of 1,474 pg/g.  Also, 
the sediment concentrations calculated from ACEPD-reported results are much higher than the average 
concentration of dioxin in on-Site surface soil (Figure 6 of the revised June 28, 2010 AMEC Data 
Summary Report). 


The same conclusion of inconsistency arises when individual dioxin and furan congeners are evaluated 
independently.  Tables 1A, 1B, and 1C show, for each sample date, the stormwater concentration of 
individual congeners that would be expected for the measured suspended-solids concentration assuming 
that the sediment concentration was: (a) an area-weighted average of on-Site sediment concentrations, 
(b) the sediment concentration from the location nearest the “Koppers Ditch Outfall” (SD09), (c) the 
sediment concentration that had the highest dioxin concentration (SD06), and (d) an area-weighted 
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average of on-Site surface-soil concentrations.  In practically every case, the expected congener 
concentrations are many times lower than the ACEPD-reported concentrations. 


The fact that ACEPD’s reported dioxin concentrations are not consistent with measured sediment 
concentrations leads us to question the validity of the dioxin results.  (This comment applies only to 
dioxin: it is noted that the polychlorinated aromatic hydrocarbon data reported by ACEPD are consistent 
with on-Site sediment concentrations.) 


Absence of Contemporaneous Upstream Samples 
As indicated, dioxin samples were collected by ACEPD at the “Koppers Ditch Outfall” location on three 
occasions: December 5, 2009; March 11, 2010; and August 26, 2010.  Though the work plan called for 
samples to be taken contemporaneously (or nearly contemporaneously) on the ditch as it enters the 
Beazer Site property (sample location ID 5), there was no upstream sample taken on any of these three 
days.  The lack of upstream samples makes it impossible to determine what portions of the dioxin 
concentrations might be attributable to non-Site-related sources, if any. 


Laboratory Analysis Procedures and Results 
The Level IV laboratory packages from the dioxin laboratory used by ACEPD (TestAmerica in 
Sacramento, California) were reviewed carefully by Environmental Standards (David Thal).  There were 
several observations worth noting in the analytical work: 


(1) Contrary to method (1613B) requirements, the dioxin lab did not measure total solids in the 
samples.  The analytical method specifies a different extraction procedure for samples with high 
total solids (greater than 1%).  Since total solids were not measured, it is not known whether the 
proper extraction procedures were followed. 


(2) For the March 11, 2010 dioxin sample, there was a nonconformance for failed ion ratios.  Signs 
of unusually high laboratory-based contamination are evident on the chromatograms for the 
laboratory control sample, the blank sample, and the “Koppers Ditch Out” sample.  Also, the 
mass-spectrometer tuning peak shape is poor, which could result in degraded instrument 
performance.  Finally, there was insufficient documentation of mass accuracy in this case. 


(3) For the August 26, 2010 dioxin sample, other minor flaws in the laboratory work were noted.  
An internal standard did not meet an ion-abundance-ratio acceptance criteria. The result for 
octachlorinated dibenzo-p-dioxin exceeded the upper calibration limit and was flagged, but the 
data user should have been consulted to evaluate whether additional steps (e.g. further dilution) 
should have been taken. 


Conclusion 
As noted herein, we have several concerns regarding the way ACEPD’s stormwater sampling and 
analysis was conducted.  These concerns lead us to question the validity of the reported dioxin results. 


Nonetheless, Beazer does continue to believe that reasonable interim stormwater controls, such as those 
recently installed at the Site (after the collection of samples by ACEPD), are warranted.  Going forward, 
Beazer will be monitoring stormwater quality pursuant to requirements and procedures of the Florida 
Department of Environmental Protection.  Also, Beazer will be designing and installing robust long-
term stormwater controls as part of the final Site remedy implementation. 
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If you have any questions or concerns about the content of this letter, please contact Mitchell Brourman 
or me. 


Sincerely, 


 
Gregory W. Council, P.E. 
Principal Engineer 
 
cc: Kelsey Helton, FDEP 


Jeff Martin, FDEP 
John Mousa, ACEPD 
Robin Hallbourg, ACEPD 
Mitchell Brourman, Beazer 
Paul Anderson, ARCADIS 
David Thal, Environmental Standards 
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The photo below shows ACEPD personnel collecting samples at “Koppers Ditch Outfall” on March 11, 
2010.  Water flow is left to right.  Note that this is a turbulent, high-velocity section of the ditch (due to 
the relatively narrow culvert) and note that the bottles are turned with the openings in the upstream 
direction (contrary to SOP). 


 
(This is Figure 2 of ACEPD’s June 18, 2010 letter.) 







5-Dec-09 Units
Area


Weighted


Average


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


SD09


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


SD06


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


Area


Weighted


Average


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


Total Suspended Solids (TSS) - 33 mg/L


2,3,7,8-Tetrachlorodibenzo-p-dioxin 1 9.1 pg/L 7.6E-06 2.5E-01 36 6.0E-06 2.0E-01 46 1.9E-05 6.3E-01 14 2.11E-04 6.97E+00 1.3


1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 89 pg/L 1.1E-04 3.5E+00 26 1.1E-04 3.7E+00 24 2.9E-04 9.5E+00 9 8.11E-06 2.68E-01 333


1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 250 pg/L 3.1E-04 1.0E+01 25 3.2E-04 1.1E+01 24 7.6E-04 2.5E+01 10 2.35E-05 7.76E-01 322


1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 640 pg/L 1.0E-03 3.4E+01 19 1.6E-03 5.3E+01 12 2.8E-03 9.3E+01 7 9.47E-05 3.12E+00 205


1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 370 pg/L 7.9E-04 2.6E+01 14 8.9E-04 3.0E+01 13 2.2E-03 7.1E+01 5 4.58E-05 1.51E+00 245


1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 24000 pg/L 3.8E-02 1.2E+03 19 6.9E-02 2.3E+03 11 1.2E-01 3.8E+03 6 3.03E-03 1.00E+02 240


Octachlorodibenzo-p-dioxin 0.0003 260000 pg/L 3.9E-01 1.3E+04 20 8.0E-01 2.6E+04 10 1.3E+00 4.3E+04 6 3.02E-02 9.96E+02 261


2,3,7,8-Tetrachlorodibenzofuran 0.1 4.7 pg/L 1.1E-05 3.7E-01 13 5.8E-06 1.9E-01 24 2.9E-05 9.5E-01 5 4.35E-07 1.43E-02 328


1,2,3,7,8-Pentachlorodibenzofuran 0.03 9.5 pg/L 1.5E-05 4.9E-01 19 2.6E-05 8.4E-01 11 3.7E-05 1.2E+00 8 2.16E-06 7.12E-02 133


2,3,4,7,8-Pentachlorodibenzofuran 0.3 12 pg/L 2.3E-05 7.5E-01 16 2.6E-05 8.6E-01 14 5.7E-05 1.9E+00 6 2.94E-06 9.70E-02 124


1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 80 pg/L 1.4E-04 4.5E+00 18 2.1E-04 6.9E+00 12 3.6E-04 1.2E+01 7 1.77E-05 5.85E-01 137


1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 59 pg/L 1.1E-04 3.7E+00 16 1.5E-04 4.8E+00 12 2.9E-04 9.6E+00 6 1.81E-05 5.96E-01 99


1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 2.6 pg/L 4.4E-06 1.5E-01 18 6.4E-06 2.1E-01 12 8.9E-06 2.9E-01 9 9.62E-06 3.17E-01 8


2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 46 pg/L 1.2E-04 3.8E+00 12 1.2E-04 4.0E+00 11 3.1E-04 1.0E+01 5 1.88E-05 6.19E-01 74


1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 2900 pg/L 4.3E-03 1.4E+02 20 7.0E-03 2.3E+02 13 1.3E-02 4.2E+02 7 8.81E-04 2.91E+01 100


1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 200 pg/L 3.1E-04 1.0E+01 20 5.1E-04 1.7E+01 12 8.1E-04 2.7E+01 8 4.23E-05 1.39E+00 143


Octachlorodibenzofuran 0.0003 13000 pg/L 2.6E-02 8.7E+02 15 5.5E-02 1.8E+03 7 8.6E-02 2.8E+03 5 5.73E-03 1.89E+02 69


2,3,7,8-TCDD-TEQ5 (mg/kg) - 9.2.E-04 1.5.E-03 2.7.E-03 2.9.E-04


2,3,7,8-TCDD-TEQ5 (pg/L) - 6.00E+02 pg/L 3.03E+01 20 4.86E+01 12 8.93E+01 7 9.68E+00 62


Notes:


1 Estimated concentration derived as follows: [Soil/Sediment concentration (mg/kg)] x TSSmeasured (33 mg/L) x 1 pg/1E-9 mg x 1 kg/1E+6 mg


2 Sediment sample SD09 (0 - 0.5 ft) represents on-Site sampling location closest to County sampling location.


3 Sediment sample SD06 (0 - 0.5 ft) is the on-Site location with the highest TCDD-TE concentration.


4 Total 2,3,7,8-TCDD Toxic Equivalents (2,3,7,8-TEQ) derived using TEFs from Van den Berg, et al. 2006.


On-Site Sediment (0-0.5 ft) --


Area Weighted Average
On-Site Sediment--SD092 On-Site Sediment--SD063 On-Site Soil (0-0.5 ft) --


Area Weighted Average


Table 1A


Comparison of Predicted and Measured Dioxin and Furan Concentrations from the 5 December 2009 Storm Water Sampling Event


Compound TEF


County Results for


Koppers Ditch Outfall


on City Public Works


Property
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11-Mar-10 Units Area


Weighted


Average


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


SD09


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


SD06


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


Area


Weighted


Average


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


Total Suspended Solids (TSS) - 350 mg/L


2,3,7,8-Tetrachlorodibenzo-p-dioxin 1 57 pg/L 7.6E-06 2.7E+00 21 6.0E-06 2.1E+00 27 1.9E-05 6.7E+00 8 2.11E-04 7.39E+01 0.77


1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 610 pg/L 1.1E-04 3.7E+01 16 1.1E-04 3.9E+01 16 2.9E-04 1.0E+02 6 8.11E-06 2.84E+00 215


1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 2000 pg/L 3.1E-04 1.1E+02 19 3.2E-04 1.1E+02 18 7.6E-04 2.7E+02 7 2.35E-05 8.23E+00 243


1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 5700 pg/L 1.0E-03 3.6E+02 16 1.6E-03 5.6E+02 10 2.8E-03 9.9E+02 6 9.47E-05 3.31E+01 172


1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 3000 pg/L 7.9E-04 2.8E+02 11 8.9E-04 3.1E+02 10 2.2E-03 7.6E+02 4 4.58E-05 1.60E+01 187


1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 210000 pg/L 3.8E-02 1.3E+04 16 6.9E-02 2.4E+04 9 1.2E-01 4.1E+04 5 3.03E-03 1.06E+03 198


Octachlorodibenzo-p-dioxin 0.0003 1900000 pg/L 3.9E-01 1.4E+05 14 8.0E-01 2.8E+05 7 1.3E+00 4.5E+05 4 3.02E-02 1.06E+04 180


2,3,7,8-Tetrachlorodibenzofuran 0.1 29 pg/L 1.1E-05 4.0E+00 7 5.8E-06 2.0E+00 14 2.9E-05 1.0E+01 3 4.35E-07 1.52E-01 191


1,2,3,7,8-Pentachlorodibenzofuran 0.03 95 pg/L 1.5E-05 5.2E+00 18 2.6E-05 8.9E+00 11 3.7E-05 1.3E+01 7 2.16E-06 7.56E-01 126


2,3,4,7,8-Pentachlorodibenzofuran 0.3 100 pg/L 2.3E-05 7.9E+00 13 2.6E-05 9.1E+00 11 5.7E-05 2.0E+01 5 2.94E-06 1.03E+00 97


1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 590 pg/L 1.4E-04 4.7E+01 12 2.1E-04 7.3E+01 8 3.6E-04 1.3E+02 5 1.77E-05 6.20E+00 95


1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 590 pg/L 1.1E-04 3.9E+01 15 1.5E-04 5.1E+01 12 2.9E-04 1.0E+02 6 1.81E-05 6.32E+00 93


1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 22 pg/L 4.4E-06 1.5E+00 14 6.4E-06 2.3E+00 10 8.9E-06 3.1E+00 7 9.62E-06 3.37E+00 7


2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 460 pg/L 1.2E-04 4.0E+01 11 1.2E-04 4.3E+01 11 3.1E-04 1.1E+02 4 1.88E-05 6.56E+00 70


1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 28000 pg/L 4.3E-03 1.5E+03 18 7.0E-03 2.4E+03 12 1.3E-02 4.4E+03 6 8.81E-04 3.08E+02 91


1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 2000 pg/L 3.1E-04 1.1E+02 19 5.1E-04 1.8E+02 11 8.1E-04 2.8E+02 7 4.23E-05 1.48E+01 135


Octachlorodibenzofuran 0.0003 98000 pg/L 2.6E-02 9.3E+03 11 5.5E-02 1.9E+04 5 8.6E-02 3.0E+04 3 5.73E-03 2.01E+03 49


2,3,7,8-TCDD-TEQ5 (mg/kg) - - 9.2.E-04 1.5.E-03 2.7.E-03 2.9.E-04


2,3,7,8-TCDD-TEQ5 (pg/L) - 4.90E+03 pg/L 3.22E+02 15 5.16E+02 9 9.48E+02 5 1.03E+02 48


Notes:


1 Estimated concentration derived as follows: [Soil/Sediment concentration (mg/kg)] x TSSmeasured (350 mg/L) x 1 pg/1E-9 mg x 1 kg/1E+6 mg


2 Sediment sample SD09 (0 - 0.5 ft) represents on-Site sampling location closest to County sampling location.


3 Sediment sample SD06 (0 - 0.5 ft) is the on-Site location with the highest TCDD-TE concentration.


4 Total 2,3,7,8-TCDD Toxic Equivalents (2,3,7,8-TEQ) derived using TEFs from Van den Berg, et al. 2006.


On-Site Sediment (0-0.5 ft) --


Area Weighted Average
On-Site Sediment--SD092 On-Site Sediment--SD063 On-Site Soil (0-0.5 ft) --


Area Weighted Average


Table 1B


Comparison of Predicted and Measured Dioxin and Furan Concentrations from the 11 March 2010 Storm Water Sampling Event


Compound TEF


County Results for Koppers


Ditch Outfall on City Public


Works Property
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26-Aug-10 Units Area


Weighted


Average


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


SD09


(mg/kg)


Estimated


Concentration
1 (pg/L)


Ratio of


County


Measured


to Site


Predicted


SD06


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


Area


Weighted


Average


(mg/kg)


Estimated


Concentration1


(pg/L)


Ratio of


County


Measured


to Site


Predicted


Total Suspended Solids (TSS) - 640 mg/L


2,3,7,8-Tetrachlorodibenzo-p-dioxin 1 46 pg/L 7.6E-06 4.9E+00 9 6.0E-06 3.8E+00 12 1.9E-05 1.2E+01 4 2.11E-04 1.35E+02 0.34


1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 890 pg/L 1.1E-04 6.8E+01 13 1.1E-04 7.1E+01 13 2.9E-04 1.8E+02 5 8.11E-06 5.19E+00 171


1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 4000 pg/L 3.1E-04 2.0E+02 20 3.2E-04 2.1E+02 20 7.6E-04 4.9E+02 8 2.35E-05 1.51E+01 266


1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 14000 pg/L 1.0E-03 6.6E+02 21 1.6E-03 1.0E+03 14 2.8E-03 1.8E+03 8 9.47E-05 6.06E+01 231


1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 5300 pg/L 7.9E-04 5.1E+02 10 8.9E-04 5.7E+02 9 2.2E-03 1.4E+03 4 4.58E-05 2.93E+01 181


1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 580000 pg/L 3.8E-02 2.4E+04 24 6.9E-02 4.4E+04 13 1.2E-01 7.4E+04 8 3.03E-03 1.94E+03 299


Octachlorodibenzo-p-dioxin 3E-04 4300000 pg/L 3.9E-01 2.5E+05 17 8.0E-01 5.1E+05 8 1.3E+00 8.3E+05 5 3.02E-02 1.93E+04 223


2,3,7,8-Tetrachlorodibenzofuran 0.1 24 pg/L 1.1E-05 7.3E+00 3 5.8E-06 3.7E+00 6 2.9E-05 1.8E+01 1.3 4.35E-07 2.78E-01 86


1,2,3,7,8-Pentachlorodibenzofuran 0.03 130 pg/L 1.5E-05 9.5E+00 14 2.6E-05 1.6E+01 8 3.7E-05 2.3E+01 6 2.16E-06 1.38E+00 94


2,3,4,7,8-Pentachlorodibenzofuran 0.3 160 pg/L 2.3E-05 1.4E+01 11 2.6E-05 1.7E+01 10 5.7E-05 3.7E+01 4 2.94E-06 1.88E+00 85


1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 1900 pg/L 1.4E-04 8.7E+01 22 2.1E-04 1.3E+02 14 3.6E-04 2.3E+02 8 1.77E-05 1.13E+01 168


1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 1200 pg/L 1.1E-04 7.1E+01 17 1.5E-04 9.3E+01 13 2.9E-04 1.9E+02 6 1.81E-05 1.16E+01 104


1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 45 pg/L 4.4E-06 2.8E+00 16 6.4E-06 4.1E+00 11 8.9E-06 5.7E+00 8 9.62E-06 6.15E+00 7


2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 830 pg/L 1.2E-04 7.4E+01 11 1.2E-04 7.8E+01 11 3.1E-04 2.0E+02 4 1.88E-05 1.20E+01 69


1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 57000 pg/L 4.3E-03 2.8E+03 21 7.0E-03 4.5E+03 13 1.3E-02 8.1E+03 7 8.81E-04 5.64E+02 101


1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 920 pg/L 3.1E-04 2.0E+02 5 5.1E-04 3.2E+02 3 8.1E-04 5.2E+02 2 4.23E-05 2.70E+01 34


Octachlorodibenzofuran 3E-04 250000 pg/L 2.6E-02 1.7E+04 15 5.5E-02 3.5E+04 7 8.6E-02 5.5E+04 5 5.73E-03 3.67E+03 68


2,3,7,8-TCDD-TEQ4 (mg/kg) - 9.2.E-04 1.5.E-03 2.7.E-03 2.9.E-04


2,3,7,8-TCDD-TEQ4 (pg/L) - 1.10E+04 5.88E+02 19 9.43E+02 12 1.73E+03 6 1.88E+02 59


Notes:


1 Estimated concentration derived as follows: [Soil/Sediment concentration (mg/kg)] x TSSmeasured (640 mg/L) x 1 pg/1E-9 mg x 1 kg/1E+6 mg


2 Sediment sample SD09 (0 - 0.5 ft) represents on-Site sampling location closest to County sampling location.


3 Sediment sample SD06 (0 - 0.5 ft) is the on-Site location with the highest TCDD-TE concentration.


4 Total 2,3,7,8-TCDD Toxic Equivalents (2,3,7,8-TEQ) derived using TEFs from Van den Berg, et al. 2006.


On-Site Soil (0-0.5 ft) --


Area Weighted Average
On-Site Sediment--SD063On-Site Sediment (0-0.5 ft) --


Area Weighted Average
On-Site Sediment--SD092


Table 1C


Comparison of Predicted and Measured Dioxin and Furan Concentrations from the 26 August 2010 Storm Water Sampling Event


Compound


County Results for


Koppers Ditch Outfall on


City Public Works


Property


TEF
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