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Hi Terry and all,

I’m following up from my last email with some specifics on what we’d like to discuss, and have
included our updated availability for a call at the end of this email:

In the CAO permitting process for the Reworld facility, questions were raised within DEQ and by the
public about potential exposure scenarios not adequately included in the default multi-pathway
adjustment factors used to develop default RBCs. Rather than immediately require a Level 4 risk
assessment, DEQ was willing to accept a justification for why a Level 4 assessment was not
necessary. In June 2024, Reworld provided the equivalent of a Level 4 risk assessment for a similar
facility in Hawai’i. Our understanding is that Reworld submitted the Hawai'i risk assessment with the
expectation that it would justify not conducting a Level 4 risk assessment at the Marion Facility for air
deposition to ponds, uptake by fish, and consumption by humans. However, based on an internal
analysis using the emission rates in the approved Emissions Inventory (see description below), DEQ
still has concerns that need to be addressed before DEQ can make a determination on whether a
Level 4 Risk Assessment is required.

To better understand the potential risks from mercury emissions and deposition, DEQ performed a
screening air deposition evaluation. Together with mercury emission rates for the Oregon facility, we
used these results along with those of the Hawai’i risk assessment to estimate potential risks of
consuming fish from the St. Louis ponds, focusing on mercury exposure. DEQ’s spreadsheet is
attached. The health risk comparison presented in the spreadsheet includes many detailed
assumptions from the Hawai’i facility that may not be accurate for the Marion facility, and we
emphasize that this estimate does not represent the results of a site-specific health risk assessment
for Reworld Marion. However, our initial analysis based on Reworld’s response to our comments, and
using the mercury emission rates from the Emissions Inventory, indicated a potential risk from
mercury exposure that could justify conducting a Level 4 risk assessment.

The following steps were taken to evaluate if the Hawai’i Risk Assessment was adequate to justify
not conducting a Level 4 risk assessment at the Marion Facility:

Chemical emission rates associated with the Hawai’i and Marion facilities are different, so a
direct comparison of risks cannot be made; however, ratios can be used to estimate risks in
Oregon based on calculated risks from Hawai’i study.
Compared to the Marion facility, the Wahiawa reservoir evaluated in the Hawai’i report is more
than twice as far from the facility, about 13 miles compared with less than five miles. In


Emissions

		Emissions Comparison:













				CASRN or DEQID		Name in CAO EI		Name in H-Power HRA (Table 2-1)		H-Power Unit 3 emissions (g/s), Table 2-7		H-Power Unit 3 emissions (lb/hr)		Reworld MWC emissions (lb/hr) - 1 MWC		Reworld MWC emissions EI (lb/hr) - Both MWCs		Reworld MWC emissions EI (g/s) - Both MWCs		 Ratio of Emission Rates (Marion : H-Power)				g/s to lb/hr conversion:		7.94

		Using the Reworld Marion emission rates presented in the CAO Emissions Inventory:		7439-97-6		Mercury and compounds		Mercury		1.47E-03		1.17E-02		2.02E-02		4.05E-02		5.10E-03		3.47

		Using more realistic conservative emission rate (5x the highest recent source test results) for Reworld Marion :		7439-97-6		Mercury and compounds		Mercury		1.47E-03		1.17E-02		6.10E-03		1.22E-02		1.54E-03		1.05

		Using emission rate based on the highest recent source test results for Reworld Marion:		7439-97-6		Mercury and compounds		Mercury		1.47E-03		1.17E-02		1.22E-03		2.44E-03		3.07E-04		0.21



The table below compares emissions for Reworld Marion with the emissions for Boiler 3 in the HRA for Covanta Kapolei (H-POWER). Only mercury is shown here because DEQ's analysis indicated that this is the TAC of concern for deposition a the St. Louis Fish Ponds.  Emissions and risk for Boiler 3 alone were selected for comparision due to the greater similarity in fuel type and stack characteristics between Boiler 3 and the MWCs at Reworld Marion.

The emission rates presented in Reworld Marion's CAO Emissions Inventory (submitted 9/1/2023) represent a very conservative estimate of mercury emissions. In this analysis, DEQ considered three emissions/risk scenarios: (1) using the conservative emissions from the CAO Inventory; (2) using the average of 2013 and 2014 site-specific source testing values for Boiler 1, multiplied by a safety factor of 5; and (3) using the average of 2013 and 2014 site-specific source testing values for Boiler 1, with no safety factor.



Deposition

		Deposition Comparison

		DEQ deposition modeling results are from a deposition run done by DEQ using parameters for mercury deposition (based on the H-Power HRA, Tables 2-10 and 2-11) to estimate potential deposition at the fish ponds. Unit emission rates are used. See "DepositionResults_Gas.xlsx" file for model outputs.

				Air Quality Modeling Results from H-Power HRA for Wahiawa (average) for Unit 3 								DEQ Deposition Modeling for ReWorld Marion Stack - highest deposition at Fish Ponds

				Air Conc/unit emission (ug
s/m3-g)		Total dep rate/unit emission
(g-s/m2-yr-g)		Dry dep rate/unit emission
(g-s/m2-yr-g)		Wet dep rate/unit emission
(g-s/m2-yr-g)		Air Conc/unit emission (ug
s/m3-g)		Total dep rate/unit emission
(g-s/m2-yr-g)		Dry dep rate/unit emission
(g-s/m2-yr-g)		Wet dep rate/unit emission
(g-s/m2-yr-g)		Ratio of Total Deposition Rates (Marion : H-Power)

		Hg (II) Vapor		0.00063		0.00024		0.00022		0.00001		0.02011		0.0442		0.04013		0.00403		187

		Particle Phase		0.00064		0.000116		0.00011		0.00001		0.0236		0.0160		0.0140		0.0020		138

		Particle Bound		0.00068		0.000015		0.000014		0.000001		0.0277		0.0019		0.0017		0.0002		128

		Notes:

		Particle-Bound = "SA" run in deposition model - based on surface area

		Particle Phase = "MF" run in deposition model - based on mass fraction

		Hg(II) Vapor = gaseous run in deposition model

		From HRA Tables (Attachment 4, Appendix E)

		Note the units in Table 2-13 above for deposition appear to be incorrect - In the calculation tables for "Unit 3 Calculations Wahiawa Reservoir Fisher" (H-Power HRA, Appendix B), the units are given as (g/m2-y)/(g/s) instead of (g/m2-/s)/(g/s):





Risk

		Health Risk Comparison























														Hazard Index

		CASRN or DEQ ID		TAC		Name in H-Power HRA		Emissions Ratio (Marion : H-Power)		Particle Type (From Tables 4-1 and 2-11)a		Deposition Ratio (Marion : H-Power)		HI Reported for Fisher Adult in Wahiawa Watershed		Ratio'd HI

		Estimated Hazard Index for Mercury, Using Emission Rates presented in the CAO Emissions Inventory:												0.006		3.96

		7439-97-6		Mercury and compounds, methyl		Mercury, Methyl		3.47		Hg (II) Vapor		187.29		6.10E-03		3.96E+00

		7439-97-6		Mercury and compounds, divalent		Mercury, Divalent		3.47		Hg (II) Vapor		187.29		3.30E-09		2.14E-06

		Estimated Hazard Index for Mercury, Using More Realistic Conservative  Emission Rate (5x the Highest Recent Source Test Results):												0.006		1.19

		7439-97-7		Mercury and compounds, divalent		Mercury, Divalent		1.05		Hg (II) Vapor		187.29		6.10E-03		1.19E+00

		7439-97-6		Mercury and compounds, divalent		Mercury, Divalent		1.05		Hg (II) Vapor		187.29		3.30E-09		6.46E-07

		Estimated Hazard Index for Mercury, Using Highest Recent Source Test Results:												0.006		0.24

		7439-97-7		Mercury and compounds, divalent		Mercury, Divalent		0.21		Hg (II) Vapor		187.29		6.10E-03		2.39E-01

		7439-97-6		Mercury and compounds, divalent		Mercury, Divalent		0.21		Hg (II) Vapor		187.29		3.30E-09		1.29E-07





		From Attachment 4, PDF page 1042 (Unit 3 Results)



Note: The health risk comparison presented below does not represent the results of a site specific health risk assessment for Reworld Marion. The estimated Hazard Index values presented were developed by applying deposition rates and emissions data for Reworld Marion to fish consumption health risk estimates from another Reworld facility (H-POWER in Hawai'i) and water body. The H-POWER health risk assessment includes many site-specific detailed assumptions that may not be appropriate for the Marion site; therefore this analysis may not represent a true estimate of the hazard index for Reworld Marion. Some examples of these assumptions are:
	-watershed processes such as erosion and runoff
	-fish consumption rates
	-mercury speciation and transformation

The simplified analysis below assumes that risk from fish consumption at the St. Louis Fish Ponds in Keene, Oregon resulting from Reworld Marion mercury emissions is similar to that present in the Wahiawa Reservoir in the H-POWER study, with linear adjustments made only for deposition rate to the waterbody and facility emissions.

The emission rates presented in Reworld Marion's CAO Emissions Inventory represent a very conservative estimate of mercury emissions. In the table below, DEQ has calculated potential health risk estimates for three emission rate scenarios:
	1.) Emission rate presented in the CAO Emissions Inventory (resulting Hazard Index = 3.96)
	2.) Emission rate equal to the average of the two highest available source test results, with a safety factor of 5 (resulting Hazard Index = 1.19).
	3.) Emission rate equal to the average of the two highest available source test results, with no safety factor (resulting Hazard Index = 0.24).



H-Power Emission Rates

		TABLE 2-7
SUMMARY OF EMISSION RATES FOR ALL BOILERS HUMAN HEALTH RISK ASSESSMENT
COVANTA KAPOLEI RESOURCE RECOVERY VENTURE
KAPOLEI, HAWAII

		Compound		Emission Rate (g/sec)

				Boiler 1		Boiler 2		Boiler 3

		2,3,7,8-TCDD		3.73E-09		4.06E-09		9.90E-10

		1,2,3,7,8-PeCDD		9.13E-09		9.20E-09		2.01E-09

		1,2,3,4,7,8-HxCDD		4.94E-09		4.65E-09		2.09E-09

		1,2,3,6,7,8-HxCDD		6.55E-09		6.44E-09		6.73E-09

		1,2,3,7,8,9-HxCDD		5.52E-09		4.90E-09		3.93E-09

		1,2,3,4,6,7,8-HpCDD		2.61E-08		2.23E-08		4.77E-08

		OCDD		2.34E-08		1.66E-08		8.42E-08

		2,3,7,8-TCDF		1.53E-08		1.86E-08		3.06E-09

		1,2,3,7,8-PeCDF		2.88E-08		3.35E-08		5.23E-09

		2,3,4,7,8-PeCDF		3.15E-08		3.73E-08		6.12E-09

		1,2,3,4,7,8-HxCDF		2.70E-08		3.00E-08		6.69E-09

		1,2,3,6,7,8-HxCDF		2.84E-08		3.16E-08		6.60E-09

		1,2,3,7,8,9-HxCDF		3.94E-09		4.63E-09		3.39E-09

		2,3,4,6,7,8-HxCDF		1.91E-08		2.26E-08		4.95E-09

		1,2,3,4,6,7,8-HpCDF		4.93E-08		5.18E-08		1.77E-08

		1,2,3,4,7,8,9-HpCDF		3.89E-09		3.85E-09		2.87E-09

		OCDF		6.17E-09		5.19E-09		9.02E-09

		Arsenic		4.41E-05		4.22E-05		7.57E-06

		Beryllium		4.23E-06		4.34E-06		2.20E-06

		Cadmium		2.16E-04		1.93E-04		5.25E-04

		Chromium		2.26E-04		2.15E-04		8.80E-05

		Lead		1.03E-02		5.78E-03		7.36E-03

		Mercury		1.47E-03		9.99E-04		1.47E-03

		Nickel		1.95E-04		1.95E-04		1.70E-04
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TABLE 2-7

SUMMARY OF EMISSION RATES FOR ALL BOILERS
HUMAN HEALTH RISK ASSESSMENT
COVANTA KAPOLEI RESOURCE RECOVERY VENTURE

KAPOLEI, HAWAII
Emission Rate (g/sec)

Compound Boiler 1 Boiler 2 Boiler 3
2,3,7,8-TCOD 373609  406E09  9.90E-10
1,2,3,7,8-PeCDD 913E09  9.20E09  2.01E-09
1,2,34,7,8-HxCDD 494E09  465E-00  2.09E-09

3,6,7,8-HXCDD 655609  644E09  6.73E-09

3,7,8,9-HXCDD 550E09  4.90E09  3.93E-00

3,4,6,7,8-HpCDD 261E08  223E08  4.77E-08
ocDD 234E08  166E-08  8.42E-08
2,3,7,8-TCDF 153E08  1.86E-08  3.06E-09
1,2,3,7,8-PeCDF 288E-08  335E-08  523E-09
2,3,4,7,8-PeCDF 315608  373E08  6.12E-09
1,2,3,4,7,8-HxCDF 270E08  300E-08  6.69E-09
1,2,3,6,7,8-HxCDF 284E08  316E-08  6.60E-09
1,2,3,7,8,9-HxCDF 394E09  463E09  3.39E-00
2,3,4,6,7,8-HXCDF 191E08  226E-08  4.95E-09
1,2,3,4,6,7,8-HpCDF 493E08  518E-08  1.77E-08
1,2,3,4,7,8,9-HpCDF 380E09 385609  2.87E-09
OCDF 617E09  519E09  9.02E-09
Arsenic 441E05  422E05  757E-06
Beryllium 423E06  434E-06  220E-06
Cadmium 216E04  193E-04  525E-04
Chromium 226E04  215E-04  8.80E-05
Lead 103E02  578E-03  7.36E-03
Mercury 147E03  999E-04  147E-03
Nickel 195604  1.95E-04  170E-04
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CALMS EXCLUDED.
RINGS DRAWN AT 10% INTERVALS.

WIND FLOW IS FROM THE DIRECTIONS SHOWN.
WIND SPEED ( METERS PER SECOND) 0.17% OF OBSERVATIONS WERE MISSING.

e

PERCENT OCCURRENCE: WIND SPEED (METERS PER SECOND) | PERCENT OCCURRENCE: WIND SPEED (METERS PER SECOND)
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DR 01 154 309 544 108 DR 154 309 514 823 108
N 000 009 014 000 000 000 S 015 041 075 021 010 000
NNE 014 031 083 110 010 000 SSW 006 045 095 014 010 000
NE 016 126 830 1246 280 038 SW 006 025 082 022 010 000
ENE 047 107 674 2460 944 107 WSW 009 037 105 022 011 010
E 007 049 114 221 070 006 W 006 032 108 045 031 038
ESE 019 038 082 115 011 000 WNW 002 024 121 073 034 055
SE 045 021 065 106 016 000 NW 002 040 087 089 051 053
SSE_ 005 024 091 094 008 000 NNW 014 038 032 037 003 006
TOTAL 0BS =8750 MISSING 0BS = 15 CALMOBS= 0
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Soil Water Air Produce Fish Beef Milk Pouitry Eges Pork
Mercury, Elemental NC NC 55E-00 NC  loupuakefactc  NC NC NC NC NC

Mercury. Methyl 67E07  00E-00 NC SOE-07  GIE-03  00E=00  O0OE<00  00E=00  O0OE<00  00E-00
Mercury. Divalent LIE0S  00E=00  32E-06  16E05  33E-09  00E<00  0OE-00  00E<00  O0OE-00  00E-00
1.2.34,6.7.8.9-0CDD 69E-09  00E-00 ND 35E08  3SE-11  00E=00  O0OE<00  00E=00  O0OE+00  00E=00
1.2.34.67.8.9-0CDF T4E-10 00E+00 ND 38E-09  12E-11  00E=00  O0OE<00  00E=00  O0OE<00  00E=00
1234.678-HpCDD 13E07  00E=00 ND 6SE-07  22E-09  00E=00  O0OE<00  00E=00  O0OE<00  00E=00
123467 8-HpCDF 4SE08  00E=00 ND 26E-07  22E08  O0OE<00  00E=00  0OE<00  0OE+00  0.0E-00
12.34789-HpCDF SIE09  00E-00 ND 64E-08  3OE-09  00E=00  O0OE<00  00E=00  O0OE+00  00E=00
123478-HxCDD SSE08  00E-00 ND 32E07  30E-09  00E=00  O0OE<00  00E=00  O0OE<00  00E=00
12347 8-HxCDF 19E-07  00E=00 ND 96E-07  60E07  O0OE<00  00E=00  0OE<00  00E+00  00E-00
123,678-HxCDD 19E-07  00E=00 ND LIE-06  1SE07  0OE+00  0OE<00  0OE<00  0OE<00  0.0E-00
123,6.78-HxCDF 1SE-07  00E=00 ND 95E-07  60E-07  O0OE<00  00E=00  0OE<00  0QE+00  00E-00
123789-HxCDD LIE07  00E=00 ND SSE07  S4E-08  00E=00  O0OE<00  00E=00  O0OE<00  00E=00
12378 9-HxCDF 96E08  0.0E-00 ND SIE07  33E-07  00E=00  O0OE<00  00E=00  O0OE<00  00E=00
1237.8-PeCDD S7E07  00E+00 ND 36E06  25E-06  00E=00  O0OE<00  00E=00  O0OE<00  00E=00
12.378-PeCDF 49E08  0.0E=00 ND 24E-07  24E07  O0OE<00  00E=00  0OE<00  00E+00  0.0E-00
234,67 8-HxCDF 14E-07  00E=00 ND 72E07  45E-07  00E=00  O0OE<00  00E=00  O0OE<00  00E=00
23478-PeCDF SSE07  00E+00 ND 28E-06  30E06  O0OE<00  00E=00  0OE<00  0OE+00  0.0E-00
2378-TCDD 35E07  00E+00 ND 14E-06  24E06  0OE<00  0OE=00  0OE<00  0QE<00  00E-00
2378-TCDF LIE07  00E=00 ND 37E07  11E06  00E=00  0OE<00  00E=00  0OE<00  00E=00
Arsenic 33E14  O00E<00  OIE07  34E-07  LIE0S  O0OE<00  00E=00 NC NC NC

Beryllium 20E-12 00E=00  40E-07  1SE08  23E10  00E=00  00E-00 NC NC NC

Cadmium SSE1  O00E+00  OSE-06  14E-05  35E06  OOE<00  00E+00  0OE-00  0OE<00  00E-00
Chromium 6212 O00E<00  60E-1l  SOE-10  4SEl  O00E<00  00E=00 NC NC NC

Lead 20E08  0OE=00  1SE-05  23E04  SIE09  00E=00  00E-00 NC NC NC

Nickel 77E13 00E+00  3IE06  11E-07  24E09  O0OE<00  00E=00 NC NC NC
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addition, the reservoir is substantially upwind, resulting in very little air deposition in the area of
the reservoir. Salem meteorological data indicates winds are blowing towards the St. Louis
ponds (S and SW winds) about 30% of the time. DEQ’s study used relevant meteorology in the
modeling.
Using ratios of chemical emission rate and air deposition rate estimates for Hawai’i and
Marion, we calculated potential risks focusing on methyl mercury. The initial conclusion is
exposure to mercury in fish may warrant a Level 4 risk assessment. We are providing these
preliminary screening calculations to facilitate discussion about the methods and
assumptions used.

 
The following elements of our evaluation highlight the issues that need to be resolved before DEQ can
determine whether a Level 4 risk assessment is needed to characterize this risk more accurately.
 

The values used in the ratios should be checked to confirm that they appropriately consider
how deposition and transport to the reservoir were incorporated in the Hawai’i report.
Mercury speciation is an important element to estimate noncancer risk. DEQ requests further
discussion and documentation before making a determination on the appropriate approach to
modeling exposure to mercury.
Fish ingestion rates may not be comparable between Hawai’i and Oregon. This is an area
where Oregon-specific adjustments to assumptions in the Hawai’i study could potentially be
made.

 
However, DEQ has determined that the emission rate presented in Reworld Marion's CAO Emissions
Inventory, which is very conservatively estimated, is likely the parameter that could be most easily
revised to have the largest impact on the analysis. In the attached workbook, DEQ has presented
three emissions/risk scenarios: (1) using the conservative emissions from the CAO Inventory; (2)
using the average of 2013 and 2014 site-specific source testing values multiplied by a safety factor of
5; and (3) using the average of 2013 and 2014 site-specific source testing values with no safety factor
– that is, actual emissions data. It is clear from these results that the actual data obtained from
source testing leads to a significant reduction in potential risk in the aforementioned analysis. To
reduce estimated potential risk from this pathway, DEQ would consider proposed revisions to the
Emissions Inventory, with appropriate justification.
 
The above issues need to be addressed before DEQ can determine if a Level 4 risk assessment is
required and provide assurances to the public that potential risks have been adequately evaluated.
 
Here is our updated availability for a meeting:
 
Mon Feb 3, 3-4 or 3:30-4:30pm
Tues Feb 4, 3-4 or 3:30-4:30pm
Wed Feb 5, 3:30-4:30
Thurs Feb 6, 1-2
 



Thank you,

Julia DeGagné, P.E. (she/her)
Cleaner Air Oregon Project Engineer
Oregon Department of Environmental Quality
700 NE Multnomah St. Ste 600
Portland, OR  97232
Cell: 503-866-9643




