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B.1.0 Surface Water and Effluent 
 
This appendix presents additional surface water and effluent data in support of Section 4.0 of this 
Fernald Preserve 2022 Site Environmental Report and provides an evaluation of the final 
remediation level (FRL) exceedances for surface water and effluent at the Fernald Preserve, 
Ohio, Site, including an assessment of potential cross-media impacts to the groundwater 
exposure pathway. Surface water data are available through the U.S. Department of Energy 
(DOE) Office of Legacy Management’s Geospatial Environmental Mapping System (GEMS) 
database at https://gems.lm.doe.gov/#. 
 
Surface water and effluent samples are collected as required by the Integrated Environmental 
Monitoring Plan (IEMP), which is Attachment D of the Comprehensive Legacy Management 
and Institutional Controls Plan (LMICP) (DOE 2019). Figure B-1 shows all IEMP surface water 
monitoring locations. The following information is discussed in this appendix: 
• Surveillance monitoring (Section B.1.1) 
• Federal Facility Compliance Agreement (FFCA)/Final Record of Decision for Remedial 

Actions at Operable Unit 5 (OU5 ROD) (DOE 1996) compliance (Section B.1.2) 
• Controlled and uncontrolled areas (Section B.1.3) 
• Surface water monitoring reductions (Section B.1.4) 
 
Routine National Pollutant Discharge Elimination System (NPDES) permit sampling is not 
discussed in this appendix because it is discussed in detail in Section 4.0, “Surface Water and 
Effluent Pathway,” of this 2022 Site Environmental Report. 
 
B.1.1 Surveillance Monitoring 
 
Surveillance monitoring is the comparison of surface water and effluent analytical results to the 
surface water FRLs to determine the effects of remediation activities on the surface water 
exposure pathway. Surveillance monitoring also includes an assessment of the effects surface 
water may have on the groundwater pathway (referred to as cross-media impacts). 
 
All 2022 data were compared to surface water FRLs. Concentration versus time plots are 
presented in Figures B-2 through B-25. Samples collected at the Parshall Flume (PF 4001) are 
used in the surveillance evaluation because this is the last point effluent is sampled before 
discharge to the Great Miami River. 
 
Water discharges to the Great Miami River are required to be below the FRLs at the point where 
discharged water is completely mixed with water in the Great Miami River (i.e., outside the 
mixing zone). In cases where the Parshall Flume data are already below the FRLs, no further 
action is taken. When the Parshall Flume data are above the FRLs, to determine each 
constituent’s concentration at this point in the Great Miami River, the following calculation is 
applied. No samples collected at PF 4001 exceeded the surface water FRLs in 2022. 
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where: 
CPF4001 = Flow-weighted average concentration outside the mixing zone in the 

Great Miami River, picocuries per liter (pCi/L), micrograms per liter 
(µg/L), or milligrams per liter (mg/L) 

Q10 = 7-day, 10-year low flow, 280.58 cubic feet per second (cfs) 
CGMR = Background concentration in the Great Miami River from Table 11 in 

Attachment D of the LMICP, measured in pCi/L, µg/L, or mg/L; (zero 
was used when no background concentration was available)  

QPF = Daily flow at PF 4001, cfs 
CPF = Daily concentration at PF 4001, pCi/L, µg/L, or mg/L 

 

 
Note 

Flow conditions at the Hamilton Dam gauge are periodically reviewed to 
determine whether there is a lower flow than the 7-day, 10-year low flow of 
280.58 cfs. The low flow of 280.58 cfs went into effect during the NPDES permit 
renewal process using information provided in the NPDES permit fact sheet 
finalized in 2022. The lowest daily flow measured at the Hamilton Dam gauge (if 
lower than 280.58 cfs) is used in the equation to see whether an exceedance could 
potentially occur. The lowest daily flow recorded during 2022 was 594 cfs, which 
occurred on December 25, 2022.  

 
B.1.1.1 Evaluation of Constituents Above FRLs for 2022 
 
As shown in Table B-1, there were 7 exceedances of the total uranium surface water FRL in 
2022. Figures B-2 through B-14 are plots of the total uranium concentration versus time for all 
surface water sampling locations sampled in 2022. The seven total uranium surface water FRL 
exceedances (530 µg/L) occurred at sampling location SWD-09. Figure B-2 is a plot of the total 
uranium concentration versus time for sampling location SWD-09. Concentrations display a 
cycle of high to low each year. The historical high was 2,087 µg/L, measured in December 2016. 
The highest total uranium concentration in 2022, 917.8 µg/L, was at this location. The overall 
statistical trends (Mann-Kendall) with a 95% confidence interval at SWD-09 is “Down.” 
 
As discussed in Section 4.0 of this Site Environmental Report, surface water monitoring 
currently conducted in a small swale area west of the former waste pits continues to show 
elevated but slowly diminishing uranium concentrations. After a limited maintenance activity 
was completed in fall 2007, DOE committed to continued monitoring of the swale area. Two 
monitoring points (SWD-05 and SWD-09) were added to the surface water program to fulfill this 
monitoring commitment. These two locations are sampled weekly, when water is present.  
 
Location SWD-05 has been sampled 288 times and location SWD-09 has been sampled 
485 times between January 2007 and December 2022. As shown in Table B-1, 284 of the 
485 samples collected at SWD-09 (59%) have exceeded the total uranium surface water FRL. 
As discussed in Appendix A, Attachment A.2, the swale is isolated from surface drainage 
features, so water entering the swale either evaporates or infiltrates into the ground. If the surface 
water with elevated total uranium concentration infiltrates into the aquifer beneath the swale, it is 
quickly captured by nearby extraction well 33347 and poses no threat to human health or the 
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environment. Additional information concerning the impact to groundwater is provided in 
Section A.2.1.1.4. 
 
B.1.1.2 Evaluation of Cross-Media Impacts for 2022 
 
One of the objectives of the IEMP surveillance monitoring program is to provide an ongoing 
assessment of the potential for cross-media impacts from surface water to the underlying 
Great Miami Aquifer (GMA).  To conduct this assessment, sampling locations were selected to 
evaluate contaminant concentrations in surface water just upstream from those areas where site 
drainages have eroded through the protective glacial overburden (e.g., the Storm Sewer Outfall 
Ditch, Pilot Plant Drainage Ditch, and certain reaches of Paddys Run). In areas where the glacial 
overburden is absent, a direct pathway exists for contaminants to reach the aquifer. Key sampling 
locations associated with these areas of direct infiltration are SWD-03, SWD-04, SWD-05, 
SWD-07, SWD-08, and STRM 4005 (Figures B-3 through B-8). 
 
Because it is the primary contaminant at the site, total uranium is used as an indicator to evaluate 
the impact of surface water on the GMA. A conservative assumption is used in this assessment, 
which considers the total uranium concentration (and all other constituent concentrations) in the 
surface water to be at the same concentration when the water reaches the GMA through 
infiltration. However, the more likely scenario is that the total uranium concentration (and all 
other constituent concentrations) would decrease through dilution and adsorption to sediment 
particles as the water infiltrates through the ground and mixes with the groundwater in the GMA. 
The groundwater total uranium FRL of 30 µg/L is used in this cross-media impact assessment. 
 
The results of the cross-media impact assessment for 2022 indicate that one of the six 
surface water locations evaluated (SWD-04) had results that exceeded the total uranium 
groundwater FRL of 30 µg/L. The impact SWD-04 has on the aquifer is similar to SWD-09’s 
impact discussed in Section B.1.1.1. All locations are within capture of the groundwater 
remediation system. Sampling at these locations will continue, and results of these samples will 
continue to provide an assessment of the cross-media impacts. 
 
B.1.2 FFCA/OU5 ROD Compliance 
 
The OU5 ROD and subsequent Explanation of Significant Differences for Operable Unit 5 
(DOE 2001) stipulate compliance with a monthly flow-weighted average total uranium 
concentration discharge limit of 30 µg/L at the Great Miami River via PF 4001. In addition to the 
concentration limitation, the OU5 ROD stipulated that the total mass discharged during a year 
not exceed 600 pounds. 
 
During 2022, the total uranium concentrations were monitored daily at PF 4001 to demonstrate 
compliance with these limitations. The Fernald Preserve was in compliance with the total mass 
limitation, as uranium discharges totaled 335 pounds, which is below the 600-pound limit. 
The Fernald Preserve was in compliance with the monthly flow-weighted concentration limit 
every month in 2022, as identified in Figure B-26. 
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B.1.3 Controlled and Uncontrolled Stormwater Runoff Areas 
 
In 2022, there were no previously uncontrolled areas that were added to the Fernald Preserve 
controlled storm water system (Figure B-27). At the conclusion of remediation in October 2006, 
control of storm water runoff was no longer required. The only storm water collected for 
treatment is that which falls on the controlled pad of the Converted Advanced Wastewater 
Treatment facility. 
 
B.1.4 Proposed Surface Water Monitoring Reductions 
 
As stated in the Fifth CERCLA Five Year Review Report for the Fernald Preserve (DOE 2021), 
based on an initial review of the surface water results, it may be appropriate to stop monitoring 
several locations where FRLs have not been exceeded during the 5-year period. This review, 
which was to also take into account cross-media impact issues, was discussed in the 2021 Site 
Environmental Report (DOE 2022). Additional surface water monitoring program reductions 
were documented in the 2015 and 2017 Site Environmental Reports (DOE 2016 and DOE 2018, 
respectively). The 2021 assessment was completed due to the number of years of data that had 
been collected without FRL exceedances at many locations. Concentration versus time graphs 
were reviewed for the 2021 Site Environmental Report for each location and evaluated against 
the following criteria: 
• The surface water location has never had a surface water FRL exceedance 
• The cross-media impact surface water location has never had a groundwater FRL 

exceedance 
• It has been at least 10 years since the surface water (all locations) or groundwater 

(cross-media impact locations) FRL exceedance has occurred  
 
Table B-2 provides a list of surface water locations that met these criteria. The first column 
identifies the location number and general location. General locations indicate whether the 
location is in Paddys Run, a drainage to Paddys Run, or a water body internal to the site. The 
second column identifies the monitored analyte. The third column identifies the current sample 
collection frequency. The fourth column identifies the figure that presents the concentration 
versus time graph. The fifth column presents the number of years that the location has been 
sampled updated to include the sampling year 2022. The sixth column provides the criteria met, 
as defined above. The seventh column of the table provided the reduction recommendation 
presented in the 2021 Site Environmental Report. The last column presents the data from 2022. 
 
As shown in Table B-2, it has been determined that reductions in surface water monitoring were 
warranted. Although total uranium collected at SWP-03 (the point where Paddys Run flows off 
the Fernald Preserve property) meets the criteria listed above, collection of total uranium at 
SWP-03 will not be eliminated. Data from samples collected in 2022 are similar to results from 
previous years and confirm reductions are warranted. With approval from the U.S. 
Environmental Protection Agency and Ohio Environmental Protection Agency, DOE 
documented these changes to the IEMP surface water monitoring program in the 2023 LMICP. 
2022 was the last year these locations will be monitored and reported. 
 
For 2022, DOE proposes to discontinue weekly sampling at SWD-05 and SWD-09 to align with 
the semi-annual frequency as stated in the LMICP. As discussed in Section B.1.1.1, from 2007 to 
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2022, SWD-05 (Figure B-5) and SWD-09 (Figure B-2) have been sampled for uranium 284 and 
485 times, respectively. The data indicates that the locations continue to trend down. DOE will 
implement these changes with stakeholder approval beginning in calendar year 2024.   
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Table B-1. Summary Statistics and Trend Analysis for Constituents with 2022 Results Above Surface Water FRLs 
 

Locationa Constituent Number of 
Samplesb,c,d 

Number 
of 

Samples 
Above 
FRLb,c,d 

Number 
of 

Samples 
Above 

FRL 

FRLe 
Maximum 

FRL 
Exceedance 

2022 

Minimum 
b,c,d,f,g 

Maximum 
b,c,d,f,g 

Average 
b,c,d,f,g 

Standard 
Deviation 

b,c,d,f,g 
Trendb,c,d,f,g 

for 
2022c,d (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) 

SWD-09 Uranium 485 284 7 530 918 3.40 2,087 647 368 Down 
a Refer to Figure B-1. 
b Based on samples collected from January 3, 2007, through December 31, 2022. 
c If more than one sample is collected per surface water location per day (e.g., duplicate, grab, composite), then only one sample is counted for the number of samples,  
  and the sample with the maximum concentration is used for determining the summary statistics (minimum, maximum, average, and standard deviation), the  
  Mann-Kendall test for trend with a 95% confidence interval, and in determining FRL exceedances. 
d Rejected data qualified with laboratory qualifiers R or Z were not included in the count, the summary statistics, or Mann-Kendall test for trend. 
e FRL = Final Remediation Level. From OU5 ROD, Table 9−5. 
f For results where the concentrations are below the detection limit, the results used in the summary statistics and Mann-Kendall test for trend are each set at half the  
  method detection limit. 
g If the number of samples is greater than or equal to four, then all of the summary statistics and the Mann-Kendall test for trend are reported. If the total number of  
  samples is equal to three, then the minimum, maximum, and average are reported. If the total number of samples is equal to two, then the minimum and maximum are  
  reported. If the total number of samples is equal to one, then the data point is reported as the minimum. 



  

 

U
.S. D

epartm
ent of Energy 

 
Fernald Preserve 2022 Site Environm

ental Report 
 

 
D

oc. N
o. 43783 

Page B
-7 

Table B-2. Update of Surface Water Monitoring Reductions  
 

Location Constituent 
IEMP Requirements 

(Reason for 
Selection)a 

Figure 
Number 

Years 
of Datab Criteriav Approved 

Recommendation 
2022 Result 

(Surface Water FRL) 

SWD-03 (Waste Storage Area)c Uranium, Total Semiannual (PC) B-3 25 3 Stop Monitoring 1.99 µg/L (530 µg/L) 

SWD-07 (Storm Sewer Outfall Ditch)c Uranium, Total Semiannual (PC) B-6 15 3 Stop Monitoring 16.2 µg/L (530 µg/L) 

SWD-08 (Former Southern Waste Units Area)c 

Radium-226 Annual (C) B-21 14 1, 2 Stop Monitoring <0.260 (38 pCi/L) 

Radium-228 Annual (C) B-22 14 1, 2 Stop Monitoring <0.166 (47 pCi/L) 

Thorium-228 Annual (C) B-23 14 1, 2 Stop Monitoring <0.00154 (830 pCi/L) 

Thorium-230 Annual (C) B-24 14 1, 2 Stop Monitoring <0.169 (3,500 pCi/L) 

SWD-06 (Former Pilot Plant) Uranium, Total Semiannual (PC) B-9 15 1 Stop Monitoring 17.7 µg/L (530 µg/L) 

SWD-10 (Lodge Pond) Uranium, Total Annual (PC) B-10 13 1 Stop Monitoring 4.5 µg/L (530 µg/L) 

SWD-11 (Former Lime Sludge Pond) Uranium, Total Annual (PC) B-11 13 1 Stop Monitoring 20.8 µg/L (530 µg/L) 

SWD-12 (Former Area 4B) Uranium, Total Annual (PC) B-12 13 1 Stop Monitoring 12.5 µg/L (530 µg/L) 

SWD-13 (Former Silos Area) Uranium, Total Annual (PC) B-13 13 1 Stop Monitoring 8.89 µg/L (530 µg/L) 

SWP-03 (Paddys Run at Downstream Property Boundary) Uranium, Total Annual (PC) B-14 25 1 No Change 1.97 µg/L (530 µg/L) 

SWD-04 (Former Waste Pit 3)c Radium-226 Annual (C) B-15 14 1, 2 Stop Monitoring 0.513 pCi/L (38 pCi/L) 

SWD-05 (Former Waste Storage Area)c 

Radium-226 Annual (C) B-16 14 1, 2 Stop Monitoring 0.657 pCi/L (38 pCi/L) 

Radium-228 Annual (C) B-17 14 1, 2 Stop Monitoring <0.255 pCi/L (47 pCi/L) 

Thorium-230 Annual (C) B-19 14 1, 2 Stop Monitoring 0.609 pCi/L (3,500 pCi/L) 
a C = DOE response to Ohio Environmental Protection Agency comment, 2008 LMICP; PC = primary constituent of concern. 
b 1 = Surface water location — no surface water FRL exceedance. 
2 = Cross-media impact location — no groundwater FRL exceedance.  
3 = Surface water location — minimum of 10 years since surface water or groundwater FRL exceedance.  

c Cross-media impact location. Groundwater FRLs are as follows: total uranium, 30 µg/L; radium-226, 20 pCi/L; radium-228, 20 pCi/L; thorium-228, 4.0 pCi/L; thorium-230, 15 pCI/L. 
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Figure B-1. IEMP/NPDES Surface Water and Effluent Sample Locations 
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Figure B-2. Total Uranium Concentration Versus Time Plot for Location SWD-09 (Former Waste 
Storage Area) 

 
 

 
 

Figure B-3. Total Uranium Concentration Versus Time Plot for Location SWD-03 (Former Waste 
Storage Area) for Cross-Media Impact Evaluation 
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Figure B-4. Total Uranium Concentration Versus Time Plot for Location SWD-04 (Former Waste Pit 3) for 
Cross-Media Impact Evaluation 

 
 

 
 

Figure B-5. Total Uranium Concentration Versus Time Plot for Location SWD-05 (Former Waste 
Storage Area) for Cross-Media Impact Evaluation 
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Figure B-6. Total Uranium Concentration Versus Time Plot for Location SWD-07 (Former Production 
Area Drainage) for Cross-Media Impact Evaluation 

 
 

 
 

Figure B-7. Total Uranium Concentration Versus Time Plot for Location SWD-08 (Former Southern 
Waste Units) for Cross-Media Impact Evaluation 
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Figure B-8. Total Uranium Concentration Versus Time Plot for Location STRM 4005 (Drainage to 
Paddys Run) for Cross-Media Impact Evaluation 

 
 

 
 

Figure B-9. Total Uranium Concentration Versus Time Plot for Location SWD-06 (Former Pilot Plant) 
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Figure B-10. Total Uranium Concentration Versus Time Plot for Location SWD-10 (Lodge Pond) 
 
 

 
 

Figure B-11. Total Uranium Concentration Versus Time Plot for Location SWD-11 
(Former Lime Sludge Pond) 
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Figure B-12. Total Uranium Concentration Versus Time Plot for Location SWD-12 (Former Area 4B) 
 
 

 
 

Figure B-13. Total Uranium Concentration Versus Time Plot for Location SWD-13 (Former Silos Area) 
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Figure B-14. Total Uranium Concentration Versus Time Plot for Location SWP-03 (Paddys Run at 
Downstream Property Boundary) 

 
 

 
 

Figure B-15. Radium-226 Concentration Versus Time Plot for Location SWD-04 (Former Waste Pit 3) for 
Cross-Media Impact Evaluation 
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Figure B-16. Radium-226 Concentration Versus Time Plot for Location SWD-05 (Former Waste 
Storage Area) for Cross-Media Impact Evaluation 

 
 

 
 

Figure B-17. Radium-228 Concentration Versus Time Plot for Location SWD-05 (Former Waste 
Storage Area) for Cross-Media Impact Evaluation 
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Figure B-18. Thorium-228 Concentration Versus Time Plot for Location SWD-05 (Former Waste 
Storage Area) for Cross-Media Impact Evaluation 

 
 

 
 

Figure B-19. Thorium-230 Concentration Versus Time Plot for Location SWD-05 (Former Waste 
Storage Area) for Cross-Media Impact Evaluation 
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Figure B-20. Thorium-232 Concentration Versus Time Plot for Location SWD-05 (Former Waste 
Storage Area) for Cross-Media Impact Evaluation 

 
 

 
 

Figure B-21. Radium-226 Concentration Versus Time Plot for Location SWD-08 (Former Southern 
Waste Units) for Cross-Media Impact Evaluation 
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Figure B-22. Radium-228 Concentration Versus Time Plot for Location SWD-08 (Former Southern 
Waste Units) for Cross-Media Impact Evaluation 

 
 

 
 

Figure B-23. Thorium-228 Concentration Versus Time Plot for Location SWD-08 (Former Southern 
Waste Units) for Cross-Media Impact Evaluation 



  

 
U.S. Department of Energy  Fernald Preserve 2022 Site Environmental Report 
  Doc. No. 43783 

Page B-22 

 
 

Figure B-24. Thorium-230 Concentration Versus Time Plot for Location SWD-08 (Former Southern 
Waste Units) for Cross-Media Impact Evaluation 

 
 

 
 

Figure B-25. Thorium-232 Concentration Versus Time Plot for Location SWD-08 (Former Southern 
Waste Units) for Cross-Media Impact Evaluation 
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Figure B-26. 2022 Monthly Average Total Uranium Concentration in Water Discharged from PF 4001 to the Great Miami River 
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Figure B-27. Current Surface Water Basins and Runoff Flow Direction 


	Appendix B Supplemental Surface Water and Effluent Information
	Contents
	Abbreviations
	Measurement Abbreviations
	B.1.0 Surface Water and Effluent
	B.1.1 Surveillance Monitoring
	B.1.1.1 Evaluation of Constituents Above FRLs for 2022
	B.1.1.2 Evaluation of Cross-Media Impacts for 2022

	B.1.2 FFCA/OU5 ROD Compliance
	B.1.3 Controlled and Uncontrolled Stormwater Runoff Areas
	B.1.4 Proposed Surface Water Monitoring Reductions

	B.2.0 References

	Tables
	Table B-1. Summary Statistics and Trend Analysis for Constituents with 2022 Results Above Surface Water FRLs
	Table B-2. Update of Surface Water Monitoring Reductions

	Figures
	Figure B-1. IEMP/NPDES Surface Water and Effluent Sample Locations
	Figure B-2. Total Uranium Concentration Versus Time Plot for Location SWD-09 (Former Waste Storage Area)
	Figure B-3. Total Uranium Concentration Versus Time Plot for Location SWD-03 (Former Waste Storage Area) for Cross-Media Impact Evaluation
	Figure B-4. Total Uranium Concentration Versus Time Plot for Location SWD-04 (Former Waste Pit 3) for Cross-Media Impact Evaluation
	Figure B-5. Total Uranium Concentration Versus Time Plot for Location SWD-05 (Former Waste Storage Area) for Cross-Media Impact Evaluation
	Figure B-6. Total Uranium Concentration Versus Time Plot for Location SWD-07 (Former Production Area Drainage) for Cross-Media Impact Evaluation
	Figure B-7. Total Uranium Concentration Versus Time Plot for Location SWD-08 (Former Southern Waste Units) for Cross-Media Impact Evaluation
	Figure B-8. Total Uranium Concentration Versus Time Plot for Location STRM 4005 (Drainage to Paddys Run) for Cross-Media Impact Evaluation
	Figure B-9. Total Uranium Concentration Versus Time Plot for Location SWD-06 (Former Pilot Plant)
	Figure B-10. Total Uranium Concentration Versus Time Plot for Location SWD-10 (Lodge Pond)
	Figure B-11. Total Uranium Concentration Versus Time Plot for Location SWD-11 (Former Lime Sludge Pond)
	Figure B-12. Total Uranium Concentration Versus Time Plot for Location SWD-12 (Former Area 4B)
	Figure B-13. Total Uranium Concentration Versus Time Plot for Location SWD-13 (Former Silos Area)
	Figure B-14. Total Uranium Concentration Versus Time Plot for Location SWP-03 (Paddys Run at Downstream Property Boundary)
	Figure B-15. Radium-226 Concentration Versus Time Plot for Location SWD-04 (Former Waste Pit 3) for Cross-Media Impact Evaluation
	Figure B-16. Radium-226 Concentration Versus Time Plot for Location SWD-05 (Former Waste Storage Area) for Cross-Media Impact Evaluation
	Figure B-17. Radium-228 Concentration Versus Time Plot for Location SWD-05 (Former Waste Storage Area) for Cross-Media Impact Evaluation
	Figure B-18. Thorium-228 Concentration Versus Time Plot for Location SWD-05 (Former Waste Storage Area) for Cross-Media Impact Evaluation
	Figure B-19. Thorium-230 Concentration Versus Time Plot for Location SWD-05 (Former Waste Storage Area) for Cross-Media Impact Evaluation
	Figure B-20. Thorium-232 Concentration Versus Time Plot for Location SWD-05 (Former Waste Storage Area) for Cross-Media Impact Evaluation
	Figure B-21. Radium-226 Concentration Versus Time Plot for Location SWD-08 (Former Southern Waste Units) for Cross-Media Impact Evaluation
	Figure B-22. Radium-228 Concentration Versus Time Plot for Location SWD-08 (Former Southern Waste Units) for Cross-Media Impact Evaluation
	Figure B-23. Thorium-228 Concentration Versus Time Plot for Location SWD-08 (Former Southern Waste Units) for Cross-Media Impact Evaluation
	Figure B-24. Thorium-230 Concentration Versus Time Plot for Location SWD-08 (Former Southern Waste Units) for Cross-Media Impact Evaluation
	Figure B-25. Thorium-232 Concentration Versus Time Plot for Location SWD-08 (Former Southern Waste Units) for Cross-Media Impact Evaluation
	Figure B-26. 2022 Monthly Average Total Uranium Concentration in Water Discharged from PF 4001 to the Great Miami River
	Figure B-27. Current Surface Water Basins and Runoff Flow Direction



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





