LMS/FER/S07409

FERNALD PRESERVE

ental Report

U.S. Department of Energy
Office of Legacy Management

Issued May 2011 (S07409)

Vg
N S >y
j &
'y 4



This page intentionally left blank



LMS/FER/S07409

Fernald Preserve

2010 Site Environmental Report

May 2011



This page intentionally left blank



Contents

ADDTEVIATIONS ...ttt ettt ettt et ettt et e b e et e e tee e st e e sbeeeabe e aeeeabe e seeenbeeseeenbeenseesnbeeneaans v
Measurement ADDIEVIATIONS .....c...eruiriiriertieteriierieete ettt ettt st ettt sbe e be et e sae e v
Units (Abbreviations) and Conversion Table ............ccciieiiiieiiieiiiieeiee e vi
EXECULIVE SUMMATY ...ttt ettt ettt et e et esteesabeesaaeenbeeesteenseesnseenseesnseenseas vii
1.0 Site BACKGIOUNG .......viiiiiiiiiiie ettt ettt et e e e e s nbeeesnneeennseeens 1-1
1.1 The Path to Sit€ CLOSUIE .....ccueriiiiieieiiieieeieriteteee et 1-3
1.2 Environmental Monitoring Program...........ccccccueeevieriieiiiieniecieeieeeie e 1-5
1.3 Characteristics of the Site and Surrounding Area........c..ccccevveiriinieriienienenienecee 1-6
1.3.1 Land Use and Demography...........ccceeeeueeriieiiienieeiiienieeieeneeereeseeeveeseneenneens 1-6
1.3.2 GOZIAPNY ..ttt 1-6
1.3.3 GEOLOZY .. ueveeeniiie ettt ettt ettt ettt e e e et e e et e e st e e enbee e enaeeeenseeennbeeeas 1-11
1.3.4 Surface Hydrology .......oooouiiioiiieiiieeee ettt e 1-11
1.3.5 Natural RESOUTICES .....oouviriiiiiiiiiniieieiiesieee ettt 1-15
2.0 Remediation Status and Compliance SUMMATY ..........cccceeviuiieriiireriiieeniieesieeeeveeeevee e 2-1
2.1 CERCLA Remediation Status ........ccccecuerierieriienienieeieniienieete sttt 2-1
2.2 Summary of Compliance with Other Requirements............c.cccccvveeviieenciieinieeeiens 2-6
2.2.1 RCRA .ottt sttt sttt et e e e st e sseenseesaenseenseeseenss 2-6
2.2.1.1 RCRA Property Boundary Groundwater Monitoring......................... 2-6
2.2.1.2 Waste Management............coocueeerieernieeniieeeiiee ettt 2-6
2.2.2 Clean Water ACt.....cccueeiiiiiieeiieeieeieee ettt ettt s 2-7
2.2.3 ClLean AL ACL ....eieiieiieee ettt ettt ettt ettt ettt e beesnte e 2-7
2.2.4 Superfund Amendments and Reauthorization Act of 1986 ...........ccceevenneee 2-7
2.2.5 Other Environmental Regulations...........cc.ceovieeiiieeiiieeiiecieecee e 2-8
2.2.6 Other PEIMIS .....cc.eivuiriiiiieiieieetesieee ettt 2-8
2.2.7 Pollution Prevention and Source Reduction ...........cccccoeveeiiiiiiiniiinicnnienienne 2-8
2.2.8 Federal Facilities Compliance Agreement.............ccoecueereeeeiienieeecieeneeeneennes 2-12
2.2.9 Environmental Management Systems Requirement..............cccoeeeveenneennnennee. 2-12
2.3 Split Sampling Program..........cccccecuereiiiiriiniiieiienteeee et 2-12
3.0 Groundwater Pathway ........cccooiiiiiiiiieiiiecieeee ettt e 3-1
3.1 Summary of the Nature and Extent of Groundwater Contamination ....................... 3-1
3.2 Selection and Design of the Groundwater Remedy...........cccccceevieviiienieniiieniiecienne. 3-2
3.3 Groundwater Monitoring Highlights for 2010 ..........cccceieiiieiiiiieieeee e 3-6
3.3.1 Restoration MONITOTING .......cecvieriieeiieriieeiieniieeteesiee et esiee et e saeeeseesaaeenseenenas 3-12
3.3.1.1 Operational SUMMATY ........cccceeviuiieriiiieniieeeieeeeiee e esaeeesreeeseaee e 3-12
3.3.1.2 South Plume/South Plume Optimization Module
Operational SUMMATY .......ccccveeeiiiieriiieeeiie e e esreeeeeeeeeveeeseaee e 3-14
3.3.1.3 South Field Module Operational Summary ..........ccccceeeeverveneennennee 3-14
3.3.1.4 Waste Storage Area Module Operational Summary......................... 3-16
3.3.1.5 Monitoring Results for Total Uranium .......c...cccceeeevienienenicneennenne. 3-17
3.3.1.6 Monitoring Results for Non-Uranium Constituents.......................... 3-18
3.3.2 Other Monitoring COMMItMENTS........cecuerrierieriirierieeienienie ettt erenieens 3-20
3.4 Groundwater Remediation ASSESSMENLt........cc.eeveruirrieriirieiinieneeieeteseeie e 3-21
3.5  OSDEF MONITOTINE ..ccuuvieeiiieeiieeeitieeeiieeeteeeeteeesteeessteeessseesssseessseessseeenssessssseeensseens 3-22
4.0 Surface Water and Treated Effluent Pathway ............coocieiiiiiiiiiinii e 4-1
4.1 Summary of Surface Water and Treated Effluent Pathway............ccccoevvvieninnnnnn. 4-1
4.2 Remediation Activities Affecting the Surface Water Pathway ...........cccecveviienen. 4-3
4.3  Surface Water, Treated Effluent, and Sediment Monitoring Program..................... 4-3
U.S. Department of Energy Fernald Preserve 2010 Site Environmental Report
May 2011 Doc. No. S07409

Page i


http://www.lm.doe.gov/Fernald/2010ASER_1_0.pdf
http://www.lm.doe.gov/Fernald/2010ASER_2_0.pdf
http://www.lm.doe.gov/Fernald/2010ASER_3_0.pdf
http://www.lm.doe.gov/Fernald/2010ASER_4_0.pdf
http://www.lm.doe.gov/Fernald/2010ASER_abbreviations.pdf
http://www.lm.doe.gov/Fernald/2010ASER_msmrtabbrevtns.pdf
http://www.lm.doe.gov/Fernald/2010ASER_unitsconversns.pdf
http://www.lm.doe.gov/Fernald/2010ASER_exec_sum.pdf

4.3.1 Surveillance MONItOTING ........c.ccovieriieriieeiiertieeieeriteeteesteeereenseeseeeebeesereeseens 4-4

4.3.2 Compliance MONIEOTING ......ccouveeriieeeiiieeitieeeieeeeiieeeereeesteeesseeessseeessreeensseeanns 4-8

4.3.2.1 FFCA and OUS5 ROD Compliance ..........cccceevveerieenienieenieeeieeneeene. 4-8

4.3.2.2 NPDES Permit Compliance ..........cceeecvierueerieeiienieeieenieeieeeveenieens 4-12

4.3.3 Uranium Discharges in Surface Water and Treated Effluent........................ 4-12

5.0 Direct Radiation Pathway and Radiation DOS€..........ccceeeviiieiiiiiiiiieeiiecieceee e 5-1

5.1  Monitoring for Direct Radiation............ccooceeiiiiiiiniiiiiieieeeeeee e 5-1

5.2 Direct Radiation DOSE......cc.eeiuiriiriieiiiiieiieieeiesee et 53

5.3 Total of Doses to the Maximally Exposed Individual ............cccooviiiieiiiiniiiiens 5-5

5.4 Significance of Estimated Radiation Doses for 2010 ..........cccceevieiiienieeiiienieeiene 5-5

5.5 Estimated DoSe t0 BI0ta ........cooiiiiiiiiiiiiiiiieeee e 5-7

6.0 NAtUral RESOUICES ...c..eeiiiiiiiiiiiieieete ettt sttt sttt et 6-1

6.1 Ecological Restoration ACHVITIES ......ccecuveeeiieeeiiiieeiieeeieeeeieeeeieeesreeeseveeesreeeseneeenns 6-3

6.1.1 Ecological Restoration Repair and Enhancement.............ccooceeniiiiiiniinncnn. 6-3

6.1.2 Restored Area Maintenance ACtIVILIES ......ccceeoverveerierierienieniesiieie e 6-3

6.1.3 Ecological Restoration MONItOriNg .........c.eeeueeriieriienieeiienieeiee e 6-5

6.1.3.1 Wetland Mitigation MONItOTING .......cc.eerveerieeriieeieeniieereerieeeveeneee e 6-5

6.1.3.2 Functional MONItOTING .....ceeveeriieeiieiienieeiee e 6-13

6.2 Fernald Preserve Site and OSDF INspections..........ccccecueeviienieeniienieeniienie e 6-14

6.3 Affected Habitat and Inspection FINdings ...........cccccvveviiieniiiiniiiecie e 614

6.4 Threatened and Endangered Species and Species Inventories ............cccccveeeeveennenn. 6-15

6.5  Cultural RESOUICES........eeiuiiiiieiiieieeee ettt ettt 6-16

7.0 RETETEICES ..ottt ettt ettt ettt et s nbe e 7-1

I L € 4 (0T o SRR 8—1

Figures

Figure 1-1.  Fernald Preserve and VIiCINity.........ccccoevieriieiieiiieiieeie e 1-7

Figure 1-2.  Major Communities in Southwestern ORio .........c..cccceevieriineriinininicnicneens 1-8

Figure 1-3.  Fernald Preserve PerspectiVe ........c.cccuieriieiiiriiiiieieeieesee e 1-9

Figure 1-4.  Cross Section of the New Haven Trough, Looking North.........c..cccceeueriennnee 1-12

Figure 1-5.  Regional Groundwater Flow in the Great Miami Aquifer.............cccceveerurnnene. 1-13

Figure 1-6.  Great Miami River Drainage Basin ..........c.cccccvveeiiieeiiiicieccee e 1-14

Figure 1-7.  Annual Precipitation, 1994-2010 .........ccceeeiiriiieniieiieieeieie e 1-16
Figure 1-8. Monthly Precipitation for 2010 Compared to Average Monthly Precipitation

£O1 TOST-20T0 ettt s 1-17

Figure 2—1.  Uncertified Areas and Subgrade Utility Corridors ........cccoveevvveeriieenieeeieeenen. 2-3

Figure 2-2. 2010 DOE and OEPA Groundwater Split Sample Locations............ccccccuenn.e.e. 2-14

Figure 3—1.  Extraction Wells Active in 2010..........coiiiiiiiiiiiieiieeieeeeee e 3-3

Figure 3-2.  Diagram of a Typical Groundwater Monitoring Well ...........c.cccocevininnnnncns 3-7

Figure 3-3.  Monitoring Well Relative Depths and Screen Locations ............cccceeveeveennennee. 3-8

Figure 3—4.  Locations for Semiannual Total Uranium Monitoring ..........cecceeeeveevucreenennens 3-9

Figure 3—-5.  Locations for Semiannual Non-Uranium Monitoring...........cceeevveevereeneennene 3-10

Figure 3—6. IEMP Groundwater Elevation Monitoring WellS..........ccccceeevieencieenieeeineenne, 3-11

Figure 3—7.  Net Mass of Uranium Removed from the Great Miami Aquifer, 1993-2010.. 3—13
Figure 3-8.  Total Uranium Plume in the Aquifer with Concentrations Greater Than

30 pg/L at the End of 2010 ....cocuiieiiiiiieiieeeee et 3-15
Figure 3-9.  Non-Uranium Constituents with 2010 Results Above FRLS...........ccccccevuenneee. 3-19
Fernald Preserve 2010 Site Environmental Report U.S. Department of Energy
Doc. No. S07409 May 2011

Page ii


http://www.lm.doe.gov/Fernald/2010ASER_5_0.pdf
http://www.lm.doe.gov/Fernald/2010ASER_6_0.pdf
http://www.lm.doe.gov/Fernald/2010ASER_7_0.pdf
http://www.lm.doe.gov/Fernald/2010ASER_8_0.pdf

Figure 3—10. OSDF Footprint and Monitoring Well Locations...........ccccceevevervienieneeniennne 3-23
Figure 4-1.  Controlled Surface Water Areas and Uncontrolled Runoff Flow Directions..... 4-2
Figure 4-2. IEMP/NPDES Surface Water and Treated Effluent Sample Locations ............. 4-5
Figure 4-3. TEMP Background Surface Water Sample Locations...........cc.eceevvreireenveenenne. 4-7
Figure 44. Annual Average Total Uranium Concentrations in Paddys Run at

Willey Road (SWP-03) Sample Location, 19852010 .........cceeevverienireniiennnnn. 4-9
Figure 4-5.  Pounds of Uranium Discharged to the Great Miami River through the

Parshall Flume (PF 4001) in 2010 ......ooiiiiiieieeeeeeeeeeeeee e 4-10
Figure 4-6. 2010 Monthly Average Total Uranium Concentration in Water Discharged

Through the Parshall Flume (PF 4001) to the Great Miami River ................... 4-11
Figure 4-7.  Uranium Discharged via the Surface Water Pathway, 1993-2010 .................. 4-13
Figure 5-1.  Direct Radiation (OSL) Monitoring Locations............cceeeeerirenieenieenieenieeneennn 5-2
Figure 5-2.  Quarterly Results for OSL Monitoring Locations ...........ccceeeveeevveeecveencneeennneen. 54
Figure 5-3.  Comparison of 2010 All-Pathway Doses and Allowable Limits..........c...c......... 5-6
Figure 6—1.  ReStoration Project ATCAS ......cccueeiuieriieiiieiieeiieeie ettt sae et eae e e 6-2
Figure 6-2. Ecological Monitoring ACHVItIES. .......cecvterieriiienieeiierieeiee e eiee e 67
Figure 6-3.  Threatened and Endangered Species Habitat Areas ..........cccceeevverveeiveenneennnnns 6-17
Figure 6-4.  Cultural Resource SUIVEY ATEa ........ccccuevirieriiniiriiiniiinieeienieenieee e 6—-18

Tables
Table 1-1. Operable Unit REMEdIes .......c..cocuiriiriiiiiiiiiiiiiiitcceeeece e 1-4
Table 2—1. Compliance with Other Environmental Regulations............ccccocevieneininicnienennns 2-9
Table 2-2. 2010 DOE/OEPA Groundwater Split Sampling Comparison............ccceeevveeevveennee. 2-13
Table 3—1. Groundwater Restoration Module Status for 2010..........cccevveviininiiiniinenieneenee. 3-12
Table 3—2. Non-Uranium Constituents with Results Above FRLs During 2010 ..................... 3-18
Table 3-3. OSDF Groundwater, Leachate, and LDS Monitoring Summary.............cccccceenenne 3-24
Table 5—1. Direct Radiation (OSL) Measurement SUMMATY ...........cccueeeveerieerreeneeeireenneeneennnes 53
Table 5-2. D0SE 10 MEL........coiiiiiiiee ettt ettt e 5-5
Table 6—1. Amphibian Monitoring SUMMATY ............cccueeruieriieerienieeniieeieeniieereeseeeeseeseeeseensnas 6-9
Table 6-2. Hydrological Monitoring SUMMATY........c..cccerierierienieneenienienieeieeeenie e seesieenees 6-10
Table 6-3. Soil Biogeochemistry Sampling SUMMATY.........ccccccverieeiieniieniiienieeieeeee e 6-11
Table 6—4. Prairie Functional Monitoring SUMmMATy ...........cccveeecireeiiieenieeeeieeenreeeeeeeeveee s 6—12
Table 6-5. Functional Monitoring COMPATISON...........ccuieruierieerieenieeiiesieesieesreeseesreenseesneeens 6-12
Appendixes

Appendix A Supplemental Groundwater Information
Appendix B Supplemental Surface Water, Treated Effluent, and Sediment Information
Appendix C  Supplemental Air Information
Appendix D Ecological Restoration Monitoring

U.S. Department of Energy

May 2011

Fernald Preserve 2010 Site Environmental Report
Doc. No. S07409
Page iii


http://www.lm.doe.gov/Fernald/2010ASER_appxa.pdf
http://www.lm.doe.gov/Fernald/2010ASER_appxb.pdf
http://www.lm.doe.gov/Fernald/2010ASER_appxc.pdf
http://www.lm.doe.gov/Fernald/2010ASER_appxd.pdf

	2010 Site Environmental Report
	Contents
	Abbreviations
	Measurement Abbreviations
	Units (Abbreviations) and Conversion Table
	Executive Summary
	1.0 Site Background
	2.0 Remediation Status and Compliance Summary
	3.0 Groundwater Pathway
	4.0 Surface Water and Treated Effluent Pathway
	5.0 Direct Radiation Pathway and Radiation Dose
	6.0 Natural Resources
	7.0 References
	8.0 Glossary

	Appendixes
	Appendix A Supplemental Groundwater Information
	Appendix B Supplemental Surface Water, Treated Effluent, and Sediment Information
	Appendix C Supplemental Air Information
	Appendix D Ecological Restoration Monitoring




