




































































































707 

708 

709 

710 

71 1 

Heated water entering the cooling tower is exposed to cool atmospheric air. Heat is removed 

from the water by the air, which exits the top of the tower under a forced drift The cooled water 

collects in a basin below the tower. Drift consisting of small water droplets is incidentally 

released with heated air from the top of the towers. The amount of drift depends on weather 

conditions and operating conditions in the X-326 Process Building. 

712 8.4 X-621 Coal Pile Runoff Treatment Facility 

713 

71 4 

715 

716 

717 

The X-621 Coal Pile Runoff Treatment Facility was constructed in 1984 and includes processes 

to adjust pH and remove iron, zinc, and copper from the X-600A Coal Pile Yard surface water 

runoff. The sludge is removed up to twice a year and subsequently landfilled off site. An 

aboveground storage tank at the treatment facility contains 25,000 gallons of sodium hydroxide. 

After treatment, the water is discharged to the X-230K South Holding Pond. 

718 8.5 X-770 Mechanical Testing Facility (soil only) 

719 

720 

72 1 

722 

723 

724 the SWMU remedial activities. 

The X-770 Mechanical Testing Facility is located near the center of the Five-Unit Groundwater 

Investigative Area (see Figure 5 ) .  This building was not originally designated to have had a 

history of releases to environmental media. This unit was not investigated as part of the RFI. 

Subsequent investigations have revealed that past operations at the facility may have contributed 

to soil and groundwater contamination. Groundwater contamination will be addressed as part of 

725 

726 

727 

728 

729 

The X-770 building housed test facilities that evaluated the performance and reliability of 

equipment and components used in the gaseous diffusion process. The facility, a steel frame 

building with a gravel roof and corrugated asbestos siding, was built in 1955. It is 84 feet wide, 

102 feet long, and 30 feet high and is located between the X-760 laboratory building and the 

X-600 Coal-Fired Steam Plant. The superstructure covers a control room and several enclosed 
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730 

73 1 

732 

73 3 

734 

73 5 

test areas that were designed for evaluating equipment of various sizes by using UF, as the test 

gas. The actual components and arrangements used varied with each test. This facility contained 

many of the operations that would be found in a gaseous difision process building. These 

operations, as well as the frequent change-out of equipment at the facility, necessitated the use of 

industrial solvents in cold baths for UF, sampling purposes and as cleaning agents. Operations at 

the facility ceased in the mid-1980s. 

736 

737 

738 

Soil surrounding this unit may be re-investigated if the remedy selected for the Five-Unit 

Groundwater Investigative Area does not perform as expected. A review of the performance of 

the remedy for the Five-Unit area will take place within five years of implementation. 

739 

740 

74 1 

742 

743 

Potential contaminants associated with the X-770 building include TCE, uranium, and mercury. 

The primary release pathways for the facility are postulated to be spills to adjacent soil during 

handling operations in and around the building and discharges to the building’s pits and drain 

systems. No releases have been documented, but because waste management practices were not 

rigorous during the years that the facility operated releases may have occurred. 

744 

745 

746 

747 

748 

749 

750 

75 1 

Soil data reported for the X-770 facility are discussed in the Quadrant I RFI report under the 

X-760 Pilot Investigation Building summary. A single VOC detection was reported at one 

location north of the building (tetrachloroethene [PCE] at 5.8 micrograms per kilogram [pgkg]). 

This concentration is less than the acceptable soil-leaching level of 270 pgkg. All detections of 

radiological parameters reported for the unit were below background levels. Therefore, based on 

available data, no continuing sources of groundwater contamination from leaching from vadose 

soils are present at this SWMU. Groundwater data for the unit are evaluated as part of the Five- 

Unit Groundwater Investigative Area. 

752 

753 

754 

Three groundwater sampling wells are located adjacent to the X-770 building, wells X760-03G, 

X760-07G, and X760-04M (Figure 5).  These wells were used to assess residual contamination. 

There was only a single detection of a contaminant from these wells (5.8 & k g  PCE at well 
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755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

77s 

776 

X760-03G). Based on available data, no further corrective action with respect to soil 

remediation is necessary at this SWMU. The required implementation of the D&D program will 

provide an efficient approach to the final disposition of this unit. 

9.0 CREEKS, STREAMS, AND PONDS 

Evaluation of the data for these units indicates that total human non-carcinogenic risks and 

ELCRs are acceptable for all exposure scenarios and that carcinogenic risks are within target 

levels for soil at these units. Creeks, streams, and ponds have a potential for future 

contamination from operational incidents. These SWMUs do not require corrective action at this 

time but will be re-evaluated during D&D under the corrective action program. Effluent from the 

holding ponds will continue to be monitored under the conditions of National Pollutant 

Discharge Elimination System (NPDES) permits before discharge into creeks and streams. 

9.1 X-230K South Holding Pond 

The X-230K South Holding Pond is located in the central portion of Quadrant I .  The holding 

pond is approximately 900 feet long and 300 feet wide at its widest point and has an average 

depth of approximately 15 feet. The pond was constructed in 1956 to control sedimentation 

resulting from stormwater runoff from Storm Sewers F, G, and H. Effluent from the holding 

pond is monitored under USEC’s NPDES permit before it is discharged into Big Run Creek. 

Major contributors to the X-230K South Holding Pond are treated coal pile and coal-ash runoff 

from the X-600 Coal-Fired Steam Plant, water from the recirculating cooling water system, and 

air-conditioning system cleaning and condensate-discharge water. The X-230K waste pile, an 

800- by 1,500-foot open area adjacent to the holding pond to the east, was used to dispose of 

sediment dredged from the holding pond in 1980 and 1993. 
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777 9.2 X-2230M Southwest Holding Pond 

778 

779 

780 

78 1 

782 

783 

784 

785 

The X-2230M Southwest Holding Pond covers approximately 1.1 acres and is in direct contact 

with bedrock. The holding pond was constructed in 1978 to control sedimentation resulting from 

stormwater runoff and now receives runoff from Storm Sewers N and 0, which drain the GCEP 

area and the southernmost portion of the Southwest Drainage Sector. Emuent from the holding 

pond is monitored at US DOE’s outfall before it flows into the unnamed Southwest Drainage 

Ditch. Past discharges into the X-2230M Southwest Holding Pond include 700 gallons of 

cleaning solution (containing sodium nitrate, boric acid, sodium silicate, and trinitromethane) and 

chromated water discharge from the aboveground X-6643 firewater tanks. 

786 9.3 Big Run Creek 

787 

788 

789 

790 

79 1 

792 

793 

794 

795 

796 

797 

Big Run Creek is located east of the X-749B Peter Kiewit Landfill and south of the X-230K 

South Holding Pond. The primary source of flow in Big Run Creek is direct discharge from the 

X-230K South Holding Pond; Big Run Creek also receives some recharge from shallow 

groundwater in the area. Big Run Creek drains the southern end of the site and discharges into 

the Scioto River approximately four miles southwest of PORTS. Big Run Creek has been 

investigated as part of a site-wide drainage ditch radiological survey. Data presented in US 

DOE’s “Data Assessment and Risk Evaluation Report for Big Run Creek and the unnammed 

Southwest Drainage Ditch” (dated 1997) show that the ELCR at Big Run Creek and the unnamed 

Southwest Drainage Ditch from radionuclides in sediment and surface soil is not currently of 

concern because the risk is acceptable for all exposure scenarios. This unit will be re-evaluated 

at the time of D&D. 
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1 798 10.0 SWMUs REQUIRING DEVELOPMENT OF REMEDIAL ALTERNATIVES 

799 

800 

80 1 

802 

803 

804 

805 

806 

807 

808 

809 

810 

81 1 

812 

813 

814 

815 

816 

817 

818 

819 

The three SWMUs requiring the development of remedial alternatives in the CASKMS are 

described below, including descriptions of alternatives considered for each SWMU. 

10.1 X-231A and X-231B Oil Biodegradation Plots (soil only) 

Remedial activities are planned for the X-231A and X-231B Oil Biodegradation Plots (see Figure 

6 )  because both plots are potential sources of continuing groundwater contamination. The plots 

were used in the 1970s and early 1980s to dispose of waste contaminated with VOCs (primarily 

TCE) and low levels of uranium and technetium. Data from investigation of the SWMU indicate 

that TCE and technetium concentrations in soil exceed leaching levels established by Ohio EPA, 

and uranium is present above its background concentration. TCE was detected at various depths 

in the soil plots, but uranium and technetium were generally confined to depths of less than six 

feet bgs. 

The X-23 1A plot covers approximately 48,000 ft’, and the X-231B plot covers approximately 

37,000 ft’. Source removal actions at the X-231B plot in 1994 associated with RCRA closure of 

the unit removed a significant portion of the VOC contamination in soil, but TCE remains at 

concentrations exceeding its soil leaching level. Thus, completion of RCRA (substantive) 

requirements are necessary as outlined in the March 1999 DFF&Os for integration. 

Potentially viable remedial alternatives have been assembled for soil at this SWMU. These 

alternatives are discussed below. Alternatives have been evaluated for effectiveness, 

implementability, and cost. All alternatives were evaluated for their abilities to meet PRGs, 

address all environmental problems, reduce overall risks, and protect human health and the 

environment. PRGs for the SWMU are listed in Table 2. 
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820 
82 1 

822 

823 

824 

825 

826 

827 

828 

829 

830 

83 1 

832 

833 
834 
835 
836 

COC 

TCE 

PRG (mgkg) 

0.048 

Nickel 

Chromium 

1,l ,I-Trichloroethane 

1,l-Dichloroethene 

Chloroform 

Technetium 

Uranium 

11 Cadmium I 2.0 II 

34 

52.7 

1.3 

0.24 

0.35 

1 1,400 pCi/kg 

7.4 

837 10.1.1 Alternative 1 - Institutional Controls 

838 

839 monitoring activities. 

This alternative includes access and use restrictions, general maintenance, and groundwater 

840 10.1.2 Alternative 2 - Synthetic Covers 

841 

842 

843 

This alternative combines the institutional controls and groundwater monitoring of Alternative 1 

with covers over both plots, each consisting of a 40-mil-thick synthetic liner overlain by a 12- 

inch-thick soil protective layer and a 6-inch-thick vegetative layer. 
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844 10.1.3 Alternative 3 - Vacuum Extraction Recovery (VER) Wells and Synthetic Covers 

845 

846 

847 collection systems. 

This alternative combines all aspects of Alternative 2 with soil remediation at the X-231.4 and 

X-231B plots using VER wells (9 at X-231A and 10 at X-231B) in conjunction with soil vapor 

848 10.1.4 Alternative 4 - Multimedia Cap 

849 

850 

85 1 

852 

853 

Alternative 4 consists of a multimedia cap and the deed restrictions discussed under Alternative I 

to prevent development of capped areas and limit future land use to commercial and industrial 

activities within the security fence. The cap would be constructed over both plots, consist of a 

80-mil-thick, textured, high-density polyethylene (HDPE) geomembrane over an engineered fill 

base, drainage layer, a 24-inch-thick soil layer, and a 6-inch-thick vegetative soil layer. 

854 10.1.5 Summary of Alternatives 

855 

856 

857 

858 

859 

860 

Alternatives 3 and 4 are predicted to meet all remedial action objectives for the X-231A and 

X-231B Oil Biodegradation Plots. Alternatives 2.3, and 4 minimize long-term risks to human 

health and environmental receptors. However, Alternatives 2 and 3 do not meet RCRA 

performance standards and therefore do not meet ARARs. All four alternatives are readily 

implementable and have been proven to be reliable and effective. Table 3 summarizes the 

relative effectiveness and cost for each of the remedial alternatives evaluated. 

861 10.2 Five-Unit Groundwater Investigative Area 

862 

863 

864 

865 

The Five-Unit Groundwater Investigative Area contains a contaminant plume in the Berea 

Sandstone and Gallia sand and gravel consisting primarily of TCE. The plume extends south 

from the X-710 Technical Services Building to the X-230K South Holding Pond and east from 

the southwest corner of the X-326 Process Building Facility to the X-749A Classified Materials 
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866 
867 

868 

869 

870 
i 

87 1 
872 

873 
i 

! 

No cost 

1,019 

2,633 

3,244 

Alternative 

- Institutional Controls 

. I  

IS5 

918 

4,192 

956 

! ~ Synthetic Covers 

1 - VER Wells and 
Synthetic Covers 

i - Multimedia Cap 

Table 3 
Summary of Alternatives Analysis for X-231A and X-231B Oil Biodegradation Plots 

Technical Analysis 

Readily implementable; 
deed restrictions and 
existing fencing would 
be reliable if site 
controls maintained 

Readily implementable; 
caps are effective and 
proven technology for 
preventing intiltration o f  
water 

Readily implementable; 
VER wells an effective 
and proven technology 
for removing VOC 
contamination in soil 

Readily implementable; 
caps are effective and 
proven technology for 
preventing infiltration o l  
water 

Human Health Analysis 

No short-term risk; long- 
term exposure of on-site 
workers 

Short-term risk to 
remediation workers; long- 
term risk to on-site workers 
eliminated through 
elimination o f  migration 
pathway 

Shon-term risk to 
remediation workers; long- 
term risk to on-site workers 
decreased through 
remediation of VOC 
contamination in soil 

Short-term risk to 
remediation workers; long- 
term risk to on-site workers 
eliminated through 
elimination of migration 
pathway 

Environmental Analysis 

No risk to environmental 
indicators 

No risk to environmental 
indicators; could initially 
disNpt ecological 
receptors but not expected 
to result in permanent 
effects 

No risk to environmental 
indicators; could initially 
disrupt ecological 
receptors but not expected 
to result in permanent 
effects 

No risk to environmental 
indicators; could initially 
d isrupt ecological 
receptors but not expected 
to result in permanent 
effects 

Institutional Analysis 

Does not meet all 
remedial action objectives 

Does not meet a11 
remedial action objectives 

Meets all soil remedial 
action objectives 

Substantive RCRA 
requirements met when 
multimediacap i s  
installed; meets all soil 
remedial action Objectives 

Analysis 

- S1.0OOs~ Worth -Sl.OOOs) 

i. 



1 874 

1 875 

Burial Ground (see Figure 7). Continuing sources of groundwater contamination in this area 

include soil at the X-231A and X-231B Oil Biodegradation Plots discussed in Section 10.1, 
1 

876 

877 

878 

879 

880 

881 summarized in Table 4. 

Various remedial alternatives have been evaluated for groundwater in the area. These 

alternatives are discussed below. All the alternatives presented except the “no action” and the 

“no further corrective action” alternatives were selected for their abilities to meet PRGs, address 

environmental problems, reduce overall risks, and protect human health and the environment. 

The PRGs for groundwater in the Berea Sandstone and Gallia sand and gravel at PORTS are 

882 10.2.1 Alternative 1 - N o  Action 

883 

884 

No actions are assumed to be taken under this alternative. No access or use restrictions 

maintenance, or monitoring would be conducted. 

885 10.2.2 Alternative 2 - No Further Corrective Action 

886 

i 887 ‘ 888 restrictions and maintenance. 

This alternative includes institutional controls, continued operation of the existing three-well 

extraction system, and groundwater monitoring. Institutional controls include access and use 

889 10.2.3 Alternative 3 - Groundwater Extraction 

890 

891 

892 maintenance, and groundwater monitoring. 

This alternative includes institutional controls, a conventional 14-well groundwater extraction 

system, and groundwater monitoring. Institutional controls include access and use restrictions, 
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Five-Unit Groundwater Investigative 
Area, 1997 TCE Plume 
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893 
894 

COC 

Manganese 

Benzene 

895 

896 

897 

898 

899 

900 

90 1 

902 

903 

904 

905 

906 

907 

908 

909 

910 

91 1 

912 
913 
914 

Gallia Groundwater PRG (@I,) 

14,300 

5 

1,1,2,2-TetrachIoroethane 

~~ 

Bis(2-ethvlhexvlbhthalate 

0.8 

0.2 

1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 

TCE 

II I II ’ 

200 

5 

5 

l(12-Dlchloroethane 

Vinyl chloride 

COC 

5 

2 

Berea Sandstone PRG (uUen) 

I1 I II ’ 

-~~~ ~ 

TCE 

~ ~ 

1.1 -Dichloroethene 

5 

7 II 
~~ 

Chloroform 100 II 

IIMethylene chloride I 5 II 
Tetrachloroethene I 5 

54 



915 10.2.4 Alternative 4 - Groundwater Extraction and Oxidant Injection 

9 16 

9 17 

918 

919 

920 

92 1 

922 monitoring. 

This alternative includes institutional controls, a conventional 14-well groundwater extraction 

system, initial contaminant reduction using oxidant injection, and groundwater monitoring. 

Initial contaminant reduction using oxidants in conjunction with groundwater extraction and 

reinjection will eliminate large areas of contamination in the first year of operation and will 

minimize the amount of extracted groundwater requiring treatment at on-site facilities. 

Institutional controls include access and use restrictions, maintenance, and groundwater 

923 

924 

925 

926 

927 

928 

929 

930 

93 1 

932 

933 

934 

935 

936 

937 

10.2.5 Alternative 5 - VER Wells at X-231A and X-231B Oil Biodegradation Plots and 

Groundwater Extraction 

This alternative consists of institutional controls, 19 VER wells installed in the X-231A and 

X-231B Oil Biodegradation Plots as described in Section 10.1.3, and a conventional nine-well 

groundwater extraction system. VER wells will dewater the Gallia sand and gravel aquifer and 

remove vadose zone contaminants beneath the X-23 IA and X-23 1B Oil Biodegradation Plots. 

Institutional controls include access and use restrictions, maintenance, and groundwater 

monitoring. 

10.2.6 Alternative 6 - VER Wells at X-231A and X-231B Oil Biodegradation Plots, Oxidant 

Injection, and Groundwater Extraction 

This alternative consists of institutional controls, multimedia caps over the X-231A and X-23 1B 

Oil Biodegradation Plots as discussed in Section 10.1.4, the 19 VER wells installed in the 

X-23 1A and X-23 1B Oil Biodegradation Plots as described in Section 10.1.3, oxidant injection, 

and a conventional nine-well groundwater extraction system. VER wells will dewater the Gallia 

sand and gravel aquifer and remove vadose zone contaminants beneath the X-23 1 A and X-23 1 B 
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938 

939 

940 

94 1 

942 

943 

944 

945 

946 

947 

948 

94 9 

950 

95 1 

952 

953 

954 

955 

956 

957 

958 

959 

960 

96 1 

962 

plots. Initial contaminant reduction using oxidants in conjunction with groundwater extraction 

and reinjection will eliminate large areas of contamination in the first year of operation and will 

minimize the amount of extracted groundwater requiring treatment at on-site facilities. 

Institutional controls include access and use restrictions, maintenance, and groundwater 

monitoring. 

10.2.7 Summary 

Table 5 summarizes the relative effectiveness for each of the remedial alternatives evaluated, 

including the estimated TCE concentration and ELCR at 30 years and the remaining plume area 

exceeding PRGs after 30 years. 

10.3 X-749R-120 Area Groundwater Plume (groundwater only) 

The X-749/X-120 Groundwater Plume consists mainly of TCE in the Gallia (see Figure 8). The 

plume extends from Hewes Street to immediately south of the reservation boundary, where it is 

contained by a barrier wall that extends to bedrock. The plume also extends east from the 

unnamed Southwest Drainage Ditch to the X-749B Peter Kiewit Landfill area. Two sources of 

groundwater contamination formerly existed, the X-749 Landfill and the X-120 Goodyear 

Training Facility. The X-120 facility is no longer in existence. The X-749 Landfill was closed in 

accordance with Ohio Hazardous and Solid Waste Regulations in 1993. The X-120 housed 

training facilities used during plant construction and startup. Solvents used during maintenance 

training activities may have been released. Soil samples collected in the X-120 area during the 

RFI show that contaminants are no longer present at concentrations above leaching levels 

established by the Ohio EPA, indicating that soil in this area is no longer a source of groundwater 

contamination. 

A range of alternatives have been evaluated for groundwater in the X-749/X-120 Area. Model 

simulations indicate that it is not practicable to remediate the Gallia sand and gravel groundwater 

and associated saturated soil to concentrations less than PRGs in all areas of the plume area 
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Sum restigative 
Estimatrd 
Maximum 

TCE 
oneentration 
at 30 Yean  

( P s n )  

258 

Groundwater : iary of Altei atives for Five-Un 

Environmental Anvlvsir 

rea 
30-Year 
Present 

Worth Costs 
Capital1 
O&hl 

(sI,ooos) 

010 

Estimated 
lemaining 
'lumc Area 

Above 
PRGs(ff)' 

2,601,500 

Estimated 
Maximum 
SLCR st 30 

Years 
I l u m m  l lcs l th 

Andvsis 
Institutional 

Analvsis Tcehnicnl Analysis 

No implementation 
required 

Alternstiw 

- No Action Risk to environmental 
receptors if contaminated 
groundwater infiltrates to 
rurfacc water 

Docs not meet 
remedial action 
objectives 

5.0 x 10' No shon-term 
risk; long-term 
cxparure ofon- 
site workers 

No shon-term risk Risk 10 cnvironmental 
receptors if contaminated 
groundwatrr intillrates lo 
surface water 

Meets remedial action 
objectives for on-site 
personnel and 
recreational visitors 

I61  3.2 x lo" 1,687,400 014,983 1 -  NoFunher 
Conectivc 
Aclion 

Readily 
implemenlablc; deed 
and land-use 
restrictions reliable if 
site Controls 
maintained; thrce- 
well groundwater 
extraction system 
and treatment facility 
cunemly operating 

<!.OX 104 0 1,05616,429 i - Groundwater 
Extraelion 

Meets a11 remedial 
action objectives 

Minimal shalt-tern risk to 
environmental receptors; 
no long-term risk to 
envimnmenlal receptors 

Minimal short-term risk to 
cnvironmenlai receptors; 
no long-term risk to 
cnvironmental receplors 

Readily 
implementable; 
institutional ComroIs 
wi l l  be retained 

Extraction wells and 
upgrades to 
treatment facility 
readily 
implementable; 
oxidant injection less 
reliable: institutional 

Short-tern risk to 
on-site workers 

Meets all remedial 
action objectives 

0 2,674114, I76 I - Groundwater 
Extraction and 
Oxidant 
Injection 

Short-term risk 10 
on-site workers 

control; wili be 
rctained 

Minimal shon-term risk to 
environmental receptors; 
no long-temi risk to 
environmental receptors 

Meets all remedial 
action objectives 

5 . VER Wells at Extraction wells and 
upgrades to 
treatment facility 
readily 
implementable, 
oxidant injection less 
reliable; institutional 
controls wil l  be 
retained 

2,21211 7,404 

3,989D7.529 

0 

11,444 

Shon-term risk to 
on-sitc workers X-23 I A and 

X-231BOil 
Biodegradation 
Plos and 
Groundwater 
Extraction 

6 - VER Wells at VER wells, 
Conventional 
extraction wells, and 
upgrades to 
treatment facility 
readily 
implementable 

Meets all remedial 
action objeetivcs 
except achieving 
groundwater PRGs 

8 Shon-term risk to 
on-site workers 

Minimal shon-tern risk to 
environmental receptors; 
no long-term risk to 
environmental receptors. 

X-231Aand 
X-231BOil 
Biodcsradation 
Plots,bxidant 
Injection, and 
Groundwater 
Extraction 
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963 

964 

965 

966 

967 

968 

969 

970 

97 1 

972 

973 

974 

within the targeted 30-year timeframe. PRGs for the COC detected in the Gallia sand and gravel 

in the X-749/X-120 Area are summarized in Table 6. Even with extensive application of BATS, 

hydrogeologic conditions indicate that groundwater contaminant levels would not reach the risk 

target level of 1 x l o 6  within 30 years. However, model simulations indicate that groundwater 

contaminant levels can be reduced to a risk level of 1 x 1 0 5 .  This concentration is ALARA 

given hydrogeologic system constraints and the targeted timeframe for remediation. Various 

remedial alternatives have been evaluated for groundwater in the X-749/X-120 Area. These 

alternatives are discussed below. All of the alternatives evaluated except the “no action” and “no 

further corrective action” alternatives were selected for their abilities to achieve or meet PRGs, 

address environmental problems, reduce overall risks, and protect human health and the 

environment. Alternatives for the X-749/X-120 Area Groundwater Plume are summarized in 

Table 7. 

975 10.3.1 Alternative 1 -No Action 

976 

977 

No actions are assumed to be taken under this alternative. No access or use restrictions, 

maintenance, or monitoring would be conducted. 

978 10.3.2 Alternative 2 - No Further Corrective Action 

979 

980 

98 1 

982 

This alternative includes institutional controls and groundwater monitoring. Institutional 

controls include access and use restrictions and maintenance. This alternative includes continued 

operation of the existing X-120 horizontal well, the X-749 southwest and east trenches, and the 

X-749B Peter Kiewit collection trench. 

983 10.3.3 Alternative 3 - Groundwater Pumping and Treatment 

984 

985 

986 

This alternative includes conventional groundwater extraction with treatment at on-site facilities. 

The existing X-120 horizontal well, the X-749B Peter Kiewit collection trench, and the 

southwest X-749 trench would continue operating. A barrier wall would be installed at the south 
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987 
988 

989 

990 

99 1 

992 

993 

994 

995 

996 

997 

998 

999 

1000 

1001 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 
101 1 

COC 

Chromium 

1,1,1 -Trichloroethane 

1,1,2,2-TetrachIoroethane 

1,1,2-Trichloroethane 

1 ,I-Dichloroethene 

1,2,3-Tnchloropropane 

1.2-Dibrom0-3-chloro~ro~ane 

Gallia Groundwater PRG 
olpn) 

100 

200 

0.83 

5 

7 

0.0379 

0.2 

1.2-Dichloroethane 

Chloroform 

5 

100 

II 

cis- 1,2-Dichloroethene 

Methylene chloride 

Tetrachloroethene 

trans- 1,2-Dichloroethene 

TCE 

~~ ~ 

1.2-Dichloroethene 

70 

5 

5 

100 

5 

900 
~ 

Acwlonitrile I 0.43 1 II 
Benzene I 5 II 
Bromoform I 100 II 
Carbon tetrachloride I 5 I1 

~~ ~ ~ 

Vinvl chloride 2 

1,4-Dioxane 25.9 
Iote: ug/L = Microgram per liter 
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1012 
1013 

I 

1014 

1015 

i 
i 1016 

1017 

1018 
1019 
1020 

1021 
1022 
1023 

I024 

1025 
1026 
1027 

1028 

Alternative 

I - No Action 

2 -  NoFunher 
Corrective Action 

3 - Groundwater 
Pumping and 
Treatment 

4 - Pumping and 
Treatment with 
Ph ytoremediation 

5 - Phytorrmediatinn 

6 - Enhanced 
Bioremediation and 
Phytoremediation 

Note: at the end of 30 year? 

Table I 
Summary of Alternatives for the X-749/X-120 Area Groundwater Plume 

Technical Analysis 

No implementation 
required 

Readily implementable; 
deed and land-use 
restrictions reliable if 
site controls maintained 

Long Term Risks 

No  short-term risk; 
long-term exposure 
of on-site workers 

No short-term risk 

Readily implementable; 
installation of wells 
required 

Short-term risk to 
on-site workers 

planting of trees 
required 

planting of trees on-site workers 
required 

planting of trees 

Environmental 
Analysis 

No risk to 
environmental 
indicators 

No risk to 
environmental 
indicators 

Minimal short- 
term risk tn 
environmental 
recentors 

Minimal short- 
term risk to 
environmental 
receptors 

Minimal short- 
term risk to 
environmental 
recetitors 

Minimal short- 
term risk to 
environmental 
receptors 

Estimated 
Highest TCE 
Concentration 

Analysis 

remedial action 
obiectives 

Does not meet 1,343 
remedial action 
objectives 1 43 

Meets all 
remedial action 
objectives 

Meets a11 

Meets all 
remedial action 
objectives 

Meets all 
remedial action 
objectives 

Estimated 30-Year 

Area Above 

(Mill ion fP) 
MCLs’ CapitaVO&M 

5”2 I OI0 
I 

015,974 

0.250 2,564112,149 

0.638 2,56411 1,623 

0.273 60215,433 

5,228110. I82 1 



1029 

1030 

1031 

1032 

1033 

1034 

1035 

1036 

1037 

1038 

1039 

1040 

1041 

1042 

1043 

1044 

1045 

1046 

1047 

1048 

1049 

1050 

1051 

1052 

end of X-749 and where the existing east X-749 collection trench is located, thereby effectively 

containing contamination within the landfill. Institutional controls include access and use 

restrictions, maintenance, and groundwater monitoring. 

10.3.4 Alternative 4 - Pumping and Treatment with Phytoremediation 

This alternative includes conventional groundwater extraction for 20 years and treatment of 

extracted groundwater at on-site facilities. A barrier wall would be installed on the south end of 

X-749 and where the existing east X-749 collection trench is located, thereby effectively 

containing contamination within the landfill. The existing X-120 horizontal well, the X-749B 

Peter Kiewit trench, and the southwest X-749 trench would continue operating. Implementation 

ofphytoremediation would begin in the 2 1" year. Phytoremediation would involve planting 

approximately 27.5 acres of hybrid poplars. Upon implementation of phytoremediation, all 

active remedial measures except those at the southwest X-749 and X-749B Peter Kiewit 

collection trenches would be removed from operation. Institutional controls include access and 

use restrictions, maintenance, and groundwater monitoring. 

10.3.5 Alternative 5 - Phytoremediation 

Approximately 27.5 acres of hybrid poplar trees would be planted under this alternative, and a 

barrier wall would be installed on the south end and east side of X-749 and where the existing 

east X-749 collection is located, thereby effectively containing contamination within the landfill. 

The southwest X-749 and X-749B Peter Kiewit collection trenches would continue operating. 

Institutional controls include access and use restrictions, maintenance, and groundwater 

monitoring. 

10.3.6 Alternative 6 - Enhanced Bioremediation and Phytoremediation 

Alternative 6 combines planting hybrid poplar trees in selected portions of the X-749K-120 area 

plume and injection of a compound into groundwater to enhance bioremediation. The X-749B 
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I ‘ 1053 

1054 

1055 

1056 

Peter Kiewit collection trench and the southwest X-749 trench would continue operating, but the 

X-120 horizontal well would operate for two years only and then be discontinued. A barrier wall 

would be installed on the south end of the X-749 area and where the existing east X-749 trench is 

located. Monitoring and deed restrictions are also part of this alternative. 

1057 1 1 .O HIGHLIGHTS OF COMMUNITY PARTICIPATION 

1058 

1059 

1060 

1061 

1062 

1063 

I064 

1065 

1066 

Ohio EPA relies on the public to ensure that the remedial alternative selected for a site meets the 

needs of the local community in addition to being an effective solution to the environmental 

problem. Ohio EPA formally presented the Preferred Plan for Quadrant I at a public availability 

session on November 30,2000. At this meeting, representatives from Ohio EPA discussed the 

RFI, CASKMS, and the Preferred Plan. In addition, Ohio EPA answered questions and received 

comments. Comments were solicited on all alternatives summarized in the Preferred Plan and 

evaluated in the CASKMS report. Responses to significant comments, criticisms, or new data 

received during the comments period and public meeting are included in the “Responsiveness 

Summary,” which is attached to this document as Appendix 11. 

1067 

1068 

1069 

1070 

1071 response action. 

This Decision Document presents the selected remedial actions for Quadrant I of the US DOE 

Portsmouth Facility. These actions are chosen in accordance with RCRA, CERCLA, and 

SARA, and to the extent practicable, the NCP, the HWSA of 1984, and applicable and 

appropriate State regulations. This decision is based on the administrative record for this 

1072 

1073 

1074 

1075 

I076 

All documents leading up to the Decision Document have been available for public review and 

comment prior to selection of the chosen remedies. Documents issued before the Decision 

Document include, but are not limited to Quadrant I Final RFI Report (DOE 1996), BERA, the 

AIR RFI (DOE 1997), the Background Sampling Investigation (DOE 1996), the Quadrant I 

CASICMS Final Report (DOE 2000), and the Quadrant I Preferred Plan (Ohio EPA 2000). 
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1077 All documents regarding Quadrant I are available at the following locations: 

~ 

1078 

1079 

1080 

1081 

1082 

1083 

1084 

1085 

1086 

1087 

U.S. Department of Energy 

Environmental Information Center 

3930 US Route 23 

P. 0. Box 693 

Piketon, Ohio 45661 

Telephone No.: (740) 289-33 17 

Ohio Environmental Protection Agency 

2195 Front Street 

Logan, Ohio 43 138 

Telephone No.: (740) 385-8501 

1088 12.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

I089 

1090 

1091 described below. 

Under CERCLA, remedial alternatives are required to be evaluated against eight criteria. To 

select remedial alternatives for Quadrant I, Ohio EPA considered these eight criteria, which are 

1092 

1093 

1094 

1. Overall protection of human health and the environment addresses whether a remedy 

provides adequate protection through the elimination, reduction, or control of risks by 

treatment, engineering controls, or institutional controls. 

1095 

1096 

1097 

2. Compliance with state. federal. and local laws and reeulations addresses whether a 

remedy will meet all applicable state, federal, and local environmental statutes (ARARs). 

ARARs include chemical-, action-, and location-specific ARARs. 
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1098 

1099 

3. Long-term effectiveness and permanence refers to a remedial alternative's ability to 

protect human health and the environment over time once cleanup goals have been met. 

1100 4. 1 through treatment is the 

1101 anticipated performance of the treatment technologies to either (1) reduce the toxic 

1102 characteristics of the COCs, (2) remove quantities of COCs to acceptable risk 

1103 concentrations or regulatory limits, or (3) decrease the ability of contaminants to migrate 

1104 through the environment. 

110s 

1106 

1107 

5. Short-term effectiveness involves the period of time needed to achieve protection and 

considers adverse impacts on human health and the environment that may be posed 

during the construction and implementation period until cleanup goals are achieved. 

1108 

1109 

1110 alternative. 

6. Imdementability is the technical and administrative feasibility of an alternative, including 

the availability of goods and services needed to implement the chosen remedial 

1111 7. Cost includes consideration of the capital and O&M costs. 

1112 

1113 

8. Community acceDtance includes review of the public comments received on the RFI 

report, the CAS/CMS report, and the Preferred Plan. 

1114 

111s 

1116 

1117 

!118 

Alternatives selected reflect the scope and purpose of the actions being undertaken at Quadrant I 

and how the remedies relate to long-term comprehensive response. The following discussion 

summarizes the compliance of the alternatives with these criteria. SWMUs that require no 

further corrective action and those deferred to D&D are discussed first, followed by discussion of 

each area requiring remedial alternatives. 



1119 

1120 

1121 

1 I22 

1123 

124 

125 

126 

127 

128 

129 

1130 

1 I31 

132 

133 

134 

135 

136 

137 

138 

139 

140 

12.1 No Further Corrective Action and Deferral to D&D Alternatives 

12.1.1 Overall Protection of Human Health and the Environment 

The no further corrective action alternative is protective of human health and the environment for 

the 13 SWMUs for which this alternative was selected. These SWMUs do not pose unacceptable 

risks to human health or the environment. For some of the no further corrective action SWMUs, 

only soil requires RO further corrective action because of completed remedial actions such as 

capping. SWMUs deferred to D&D, including the creeks, streams, and ponds, do not pose risks 

that warrant remedial action at this time. Remediation at the D&D deferred SWMUs at this time 

would not be prudent because these units are still in use and could therefore become 

recontaminated. In some cases, exposure controls will be in place for workers until D&D. 

Administrative controls will limit or prevent exposure of on-site workers and visitors. 

12.1.2 Compliance with State, Federal, and Local Laws and Regulations 

The no hrther corrective action alternative complies with all identified ARARs for the I3 

SWMUs for which this alternative was selected. A list o f  federal and state preliminary ARARs 

is provided in Appendix I. ARARs will be developed for SWMUs deferred to D&D at the time 

of remedial action selection. 

12.1.3 Long-Term Effectiveness and Permanence 

Long-term effectiveness and permanence is not presently applicable to SWMUs deferred to 

D&D. These SWMUs will be evaluated for remedial alternatives when D&D commences or 

sooner, if feasible. Because cleanup objectives are met for SWMUs under the no further 

corrective action alternative, long-term effectiveness and permanence are expected to be met by 

this alternative. 
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1141 

1142 

1143 

1144 

1145 

1146 

1147 

1148 

1149 

1150 

1151 

I152 

1153 

1154 

1155 

1156 

1157 

1158 

12.1.4 Reduction of Toxicity, Mobility, or Volume 

This criterion is not applicable to SWMus requiring no further corrective action because the 

S W U s  were determined to meet risk guidelines. This criterion will apply to SWMUs deferred 

to D&D. 

12.1.5 Short-Term Effectiveness 

This criterion is applicable to SWMUs requiring no further corrective action and deferred to 

D&D because the SWMUs were determined to meet risk guidelines and therefore are protective 

in the short-term. 

12.1.6 Implementability 

Both the no hrther corrective action and D&D alternatives are easily implemented for Quadrant I 

SWMUs. 

12.1.7 Cost 

No additional costs are associated with the no further corrective action alternative. Costs for 

future remediation for SWMUs deferred to D&D will be evaluated at the time of plant closure. 

12.1.8 Community Acceptance 

Ohio EPA and US EPA evaluated state and local community acceptance during the public 

comment period. All comments pertinent to the preferred alternatives are addressed in the 

responsiveness summary of this Decision Document (Appendix 11). 
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1 ! 1159 12.2 X-231A and X-231B Oil Biodegradation Plots 

1 I60 12.2. I Overall Protection of Human Health and the Environment 

1 I61 

1162 

1163 

1164 

1 165 

Alternative I ,  Institutional Controls, would not be protective of human health and the 

environment because it remains unclear if long-term land-use restrictions could be implemented 

at the SWMUs. In addition, contaminants are not prevented from leaching into groundwater, 

creating an exposure pathway for potential future users and leading to migration of contaminated 

groundwater to Big Run Creek. 

1166 

1167 

1 168 

1 169 

1 170 

1171 

1172 

Alternative 2, Synthetic Covers, would be protective of human health and the environment 

because the covers would prevent contact with contaminants and infiltration of surface water as 

long as the synthetic covers remain intact. The synthetic covers would also reduce leaching of 

contaminants to groundwater, thus preventing contaminant migration to surface water and 

reducing exposure of potential environmental receptors as long as the covers are not 

compromised. This alternative does not meet the RCRA substantive requirements noted in the 

March 1999 DFF&Os for integration and therefore does not meet ARARs. 

1173 

1174 

1 I75 

1 I76 

1 I77 

Alternative 3, VER Wells and Synthetic Covers. would be protective of human health and the 

environment. The synthetic covers would reduce infiltration of surface water and contaminant 

leaching into groundwater. The VER wells would remediate contaminated soil and groundwater 

at the oil biodegradation plots. Both the synthetic covers and VER wells would also greatly 

reduce potential exposure of human and environmental receptors. 

1 I78 

1 179 

11 80 

1181 

I 1  82 

Alternative 4, Multimedia Caps, would be protective of human health and the environment. The 

multimedia cap system would prevent contact with contaminants and infiltration of surface 

water. The synthetic covers, along with the 30-inch-thick soil layers, would reduce or eliminate 

contaminants leaching into groundwater, thus preventing contaminant migration to surface water 

and reducing exposure of potential environmental receptors. 
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1183 

1184 

185 

186 

187 

188 

1189 

1190 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1198 

1199 

1200 

1201 

I202 

12.2.2 Compliance with State, Federal, and Local Laws and Regulations 

Chemical-Specific ARARs: Alternative 1 would not comply with chemical-specific ARARs. 

Alternative 2 would not comply with RCRA ARARs and may not comply with chemical-specific 

ARARs if the viability of the synthetic covers are compromised in any way. Alternatives 3 and 4 

are expected to comply with chemical-specific ARARs and would require US DOE to obtain an 

air permit to operate the VER wells. 

Action-Specific ARARs: Under Alternative 3, an action-specific ARAR for this S W U  is the 

requirement that VOC-contaminated drill cuttings from installation of the VER wells be disposed 

of in a solid waste landfill or, if necessary, a hazardous waste facility. 

Location-Specific ARARs: None of the alternatives evaluated would trigger location-specific 

ARARs. Therefore, these ARARs are not applicable for this SWMU. 

12.2.3 Long-Term Effectiveness and Permanence 

Alternative 1 may be effective in reducing exposure of future on-site workers if institutional 

controls can be maintained. Alternative 1 would not prevent potential exposure of environmental 

receptors or continuing contamination of groundwater. 

Alternative 2 would not reduce contaminant mass but would eliminate infiltration of groundwater 

to surface water if the synthetic covers remain intact. 

Alternatives 3 and 4 are both expected to meet the long-term effectiveness and permanence 

criterion. Alternative 3 would reduce the contaminant mass and prevent contaminant infiltration 

of surface water. 
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1203 

1204 groundwater to surface water. 

Alternative 4 would not reduce the contaminant mass but would prevent infiltration of 

1205 12.2.4 Reduction of Toxicity, Mobility, or Volume of Contaminants 

1206 

I207 

1208 

1209 

Alternative 1 would not reduce the toxicity, mobility, or volume of the soil contaminants. 

Alternatives 2 and 4 are containment options that also would not reduce the toxicity or volume of 

contaminants. Alternative 3 is expected to remove the contaminant mass, thereby reducing the 

toxicity, mobility, or volume of contaminants. 

1210 12.2.5 Short-Term Effectiveness 

121 1 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

Alternative 1 would pose no short-term buman exposure risks other than continued risks to on- 

site workers. Alternatives 2 and 4 may pose exposure risks to on-site personnel and workers 

during synthetic cover installation through fugitive dust emissions. Exposure could be controlled 

and greatly reduced by implementation of a site-specific health and safety plan. ALARA 

principles would be observed to limit and prevent exposure of workers to contaminants, 

Alternative 3 would involve the same potential exposure risks noted above for installation of the 

synthetic covers. In addition, on-site workers could be exposed to contaminants during 

monitoring of the VER wells. Implementation of a health and safety plan as well as ALARA 

principles should greatly reduce or prevent the exposure of on-site workers. 

1220 12.2.6 Implementability 

1221 

1222 

1223 

1224 

Alternative 1 requires no remedial activities and could therefore be easily implemented. 

Alternative 2 requires the installation of synthetic covers. The time required to implement 

Alternative 2 is 9 to 11 months. This alternative is readily implementable. Alternative 3 requires 

the installation of VER wells and synthetic covers. This alternative could be implemented in 
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1225 

1226 

1227 

12 months. Alternative 4 requires the installation of an 80-mil-thick HDPE geomembrane liner 

over an engineered base with a drainage layer and 30 inches of additional soil, including a 

6-inch-thick vegetative soil layer. This alternative would take 9 to 11 months to implement. 

1228 12.2.7 Cost 

1229 The cost for each alternative is broken down below. Costs are presented in descending order. 

1230 Alternative 3 

1231 

1232 

Present worth capital cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,633,000 

Present worth O&M cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4.192.000 

Total Cost . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6,825,000 

1233 Alternative 4 

1234 

1235 

Present worth capital cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,244,000 

Present worth O&M cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 956.000 

Total Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,200,000 

1236 Alternative 2 

1237 

1238 

Present worth capital cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,019,000 

Present worth O&M cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 918.000 

Total Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,937,000 

1239 Alternative 1 

1240 

1241 

Present worth capital cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 0 

Present worth O&M cost . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . $ 155.000 

Total Cost . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 155,000 

1242 12.2.8 Community Acceptance 

1243 

1244 

1245 

Ohio EPA and US EPA evaluated state and local community acceptance during the public 

comment period. All comments pertinent to the preferred alternatives were addressed in the 

responsiveness summary of this Decision Document (Appendix 11). 
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1 1246 12.3 Five-Unit Groundwater Investigative Area 
~ 

' 1247 The remedial action objectives for Five-Unit Groundwater Investigative Area are as follows: 

1248 Achieve PRGs for groundwater whenever practicable 

1249 

1250 

Prevent migration of COCs at concentrations exceeding PRGs (human health and 

ecological) from groundwater to surface water 

1251 

1252 exceeding residential PRGs 

Prevent exposure of future off-site residents to COCs in groundwater at concentrations 

1253 

:254 hture on-site worker PRGs 

Prevent exposure of on-site workers to COCs in groundwater at concentrations exceeding 

1255 12.3.1 Overall Protection of Human Health and the Environment 

1256 

1257 

Alternative 1, No Action, would not be protective ofhuman health and the environment and 

would not meet any of the cleanup objectives for this SWMU. 

1258 

1259 

1260 

1261 

1262 X-230K South Holding Pond. 

Alternative 2, No Further Corrective Action, includes deed and land-use restrictions with 

groundwater extraction and treatment. This alternative may reduce the likelihood of exposure of 

current and future on-site workers and the general public to contaminated groundwater. 

However, environmental receptors may be affected if contaminated groundwater enters the 

1263 

1264 

1265 

Alternative 3, Groundwater Extraction, would significantly reduce both the size and 

concentration of the contaminant plume within a 30-year timeframe. This alternative is predicted 

to reduce the areal extent of the TCE plume exceeding the PRG to 3,600 ft2 and the maximum 
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1266 

1267 

I268 

1269 

1270 

1271 

1272 

1273 

1274 

1275 

1276 

1277 

1278 

1279 

1280 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 

1290 

1291 

TCE concentration to 5.2 pg /L  in 20 years. Institutional controls for Alternative 3 would 

effectively prevent exposure of on-site workers, and deed restrictions would prevent residential 

development. 

Alternative 4, Groundwater Extraction and Oxidant Injection, would prevent exposure of on-site 

workers, and deed restrictions would prevent residential development at the SWMU. Future 

on-site workers would not be exposed to COCs in groundwater because institutional controls 

would prevent ingestion of groundwater in the short-term, and the alternative is expected to 

achieve PRGs within 20 years. Because groundwater COCs are expected to be achieved, surface 

water would not be affected. 

Alternative 5, VER Wells at X-23 1A and X-231B Oil Biodegradation Plots and Groundwater 

Extraction, would effectively prevent both on-site workers and future off-site residents from 

exposure to groundwater COCs and prevent the migration of COCs from groundwater to surface 

water. The PRG for TCE in groundwater is predicted to be achieved in all portions of the 

SWMU in less than 30 years. Institutional controls should prevent exposure of on-site workers, 

and deed restrictions would prevent residential development in this area. The groundwater 

monitoring program would use existing monitoring wells to monitor contaminant fate and 

transport. 

Alternative 6, VER Wells at X-231A and X-231B Oil Biodegradation Plots, Oxidant Injection, 

and Groundwater Extraction, would prevent exposure of both on-site workers and future off-site 

residents to COCs in groundwater and prevent migration of COCs from groundwater to surface 

water, thus preventing exposure of environmental receptors. This alternative is predicted to 

reduce the areal extent of the TCE plume to a maximum concentration of approximately 8 pugfl, 

in 30 years (slightly above the PRG of 5 &L). Institutional controls would effectively prevent 

exposure of on-site personnel, and deed restrictions would prevent residential development at the 

S WMU. The groundwater monitoring program would use existing monitoring wells to monitor 

contaminant fate and transport. 
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12.3.2 Compliance with State, Federal, and Local Laws and Regulations i 1292 
' 1293 

1294 

1295 

1296 specific ARARs. 

Chemical-Specific ARARs: Alternatives 1 and 2 would not comply with chemical-specific 

ARARs because they are not expected to meet the TCE PRG. Alternatives 3,4, and 5 are 

expected to achieve chemical-specific ARARs. Alternative 6 would not achieve chemical- 

1297 

1298 

1299 

1300 

1301 

1302 

Action-Specific ARARs: Under Alternatives 3,4, and 5 ,  an action-specific ARAR for the 

S W M U  is the requirement that VOC-contaminated drill cuttings from installation of extraction 

or VER wells be disposed of in a solid waste landfill or, if necessary, to a hazardous waste 

facility. Also, for Alternatives 3,4,5, and 6, which may bring groundwater to the surface for 

treatment prior to discharge, NPDES permit requirements would apply. Air permits must be 

obtained for alternatives that utilize VER wells to treat soil and groundwater COCs. 

1303 

1304 for this SWMU. 

Location-Specific ARARs: Location-specific ARARs do not apply to the alternatives evaluated 

1305 12.3.3 Long-Term Effectiveness and Permanence 

1306 

1307 

1308 

1309 

I310 

1311 

1312 

1313 

1314 

Alternative 1 would not provide long-term effectiveness and permanence. Alternative 2 would 

not prevent exposure of environmental receptors and depends on institutional controls to prevent 

exposure of on-site and off-site residents as well as future on-site workers. This alternative is 

therefore less protective in long term compared to Alternatives 3 through 6. Institutional 

controls are only reliable if they can be maintained. Alternatives 3, 4, 5, and 6 would effectively 

reduce contaminant levels to PRGs or slightly above PRGs and prevent exposure of potential 

environmental receptors. These alternatives also rely on institutional controls to prevent 

exposure of current on-site workers. In addition, deed restrictions must be maintained to prevent 

future residential use of the SWMU. 
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1315 12.3.4 Reduction of Toxicity, Mobility, and Volume 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 

Alternative 1 would not meet any remedial action objectives. Alternative 2 would continue the 

operation of the three existing extraction wells in conjunction with treatment at the X-622 water 

treatment facility. This alternative would reduce contaminant toxicity, mobility, and total 

volume but would not meet all cleanup objectives. Alternative 3 would be effective at reducing 

contaminant toxicity, mobility, and volume through the installation of 11 extraction wells. 

Alternative 3 would meet all cleanup objectives. Alternative 4 would use in situ chemical 

oxidant injection in groundwater plume areas with the highest TCE concentrations and therefore 

would be effective in reducing the toxicity, mobility, and volume of the plume. Alternative 5 

would use VER wells to remediate both groundwater and soil in the two known source areas in 

addition to extraction wells in other plume areas. Alternative 6 would combine VER wells, 

conventional extraction wells, and groundwater extraction to remediate the plume. Alternatives 

5 and 6 would therefore effectively reduce the toxicity, mobility, and volume of the groundwater 

plume. 

1329 

1330 

1331 

1332 

1333 

I334 

1335 

In terms ofenvironmental protection, Alternatives 1 and 2 may impact a jurisdictional wetland 

and the X-230K South Holding Pond. Alternatives 3 through 6 are predicted to eliminate the 

potential of off-site migration of contaminants. Construction associated with Alternatives 3 

through 6 could initially disrupt environmental receptors but is not expected to result in 

permanent effects. None of the alternatives would have adverse effects on archaeological 

resources, cultural resources, flood elevations, or critical habitats. No socioeconomic effects are 

anticipated from implementation of any of the alternatives. 

1336 12.3.5 Short-Term Effectiveness 

1337 

1338 

1339 

Alternatives that minimize the amount of contaminants in soil that on-site workers could be 

exposed to through installation of wells and other remedial activities would provide the greatest 

degree of short-term effectiveness. Alternatives 1 and 2 pose fewer risks in the short term 
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1340 

1341 

1342 

because no construction activities are associated with these alternatives. Alternatives 3 through 6 

would pose greater risks in the short term because of construction activities. These risks can be 

greatly reduced through proper work safety procedures. 

1343 12.3.6 Implementability 

1344 

1345 

1346 

1347 implement. 

A11 the alternatives are readily implementable and use off-the-shelf components, manpower 

requiring limited training, and well-understood operating parameters. Equipment and 

administrative controls range from those already in place to those taking up to 18 months to fully 

1348 12.3.7 Cost 

1349 The cost for each alternative is broken down below. Costs are presented in descending order. 

1350 Alternative 6 

1351 

1352 

1353 Alternative 5 

1354 

1355 

1356 Alternative 4 

1357 

1358 

Present worth capital costs . . . . . . . . . . . . . . . . . $3,989,000 

Present worth O&M costs . . . . . . . . . . . . . . . . $27.529.000 

Total Cost . . . . . . . . . . . . . . . $31,918,000 

Present worth capital costs . . . . . . . . . . . . . . . . . $2,212,000 

Present worth O&M costs . . . . . . . . . . . . . . . . $17.404.000 

Total Cost.  . . . . . . , . . . . . . . . . $19,616,000 

Present worth capital costs . . . . . . . . . . . . . . . . . $2,674,000 

Present worth O&M costs . . . . . . . . . . . . . . . . $14.176.000 

Total Cost . . . . . . . . . . . . . . . . $16,850,000 
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1359 Alternative 3 

1360 

1361 

1362 Alternative 2 

1363 

1364 

1365 Alternative 1 

Present worth capital costs . . . . . . . . . . . . . . . . . $1,056,000 

Present worth O&M costs . . . . . . . . . . . . . . . . . $6.429.000 

Total Cost . . . . . . . . . . . . . . . . . $7,485,000 

Present worth capital costs . . . . . . . . . . . . . . . . . $ 0 

Present worth O&M costs . . . . . . . . . . . . . . . . . $4.983.000 

Total Cost . . . . . . . . . . . . . . . . . $4,983,000 

No costs are associated with this alternative. 

1366 12.3.8 Community Acceptance 

1367 

1368 

1369 

Ohio EPA and US EPA evaluated state and local community acceptance during the public 

comment period. All comments pertinent to the preferred alternatives were addressed in the 

responsiveness summary of this Decision Document (Appendix 11). 

I370 12.4 X-749/X-120 Area Groundwater Plume 

1371 The remedial action objectives for the X-749/X-120 Area Groundwater Plume are as follows: 

1372 Achieve PRGs for groundwater whenever practicable 

1373 

1374 

Prevent migration of COCs at concentrations exceeding PRGs (human health and 

ecological) from groundwater to surface water 

1375 

1376 exceeding residential PRGs 

Prevent exposure of future off-site residents to COCs in groundwater at concentrations 
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1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1385 

1386 

1387 

1388 

1389 

1390 

1391 

1392 

1393 

1394 

1395 

1396 

1397 

1398 

Prevent exposure of on-site workers to COCs in groundwater at concentrations exceeding 

future on-site worker PRGs 

12.4.1 Overall Protection of Human Health and the Environment 

Alternative 1, No Action, would not be protective of human health and the environment and 

would not meet any of the cleanup objectives outlined above. The no action alternative serves as 

a baseline option and is retained to facilitate evaluation of the other active remedial measures. 

Alternative 2, No further corrective action, involves deed and land-use restrictions in conjunction 

with current groundwater extraction and treatment. Alternative 2 would possibly reduce the 

likelihood of exposure of current and future on-site workers and the general public to 

contaminated groundwater. The useful life of this alternative depends on the ability to maintain 

and operate current remedial measures and enforcement of deed and land-use restrictions. The 

PRG for TCE would not be met. Environmental receptors could be exposed through migration 

of contaminated groundwater to surface water in the area. 

Alternative 3, Groundwater Pumping and Treatment, includes a banier wall around the south end 

and east side of X-749 and institutional controls. Alternative 3 would achieve the cleanup 

objective for on-site workers through use of institutional controls to prevent exposure to 

contaminated groundwater. Deed restrictions would prevent development in the area as well as 

use of contaminated groundwater. This alternative would achieve acceptable risk levels currently 

proposed in CERCLA and RCRA corrective action guidance within 30 years but would not 

achieve the PRG for TCE. Alternative 3 would have minimal impacts on environmental 

receptors in the area and would have no effect on wetlands, archaeological and cultural resources, 

or critical habitats of threatened or endangered species. 

1399 

I 1400 

Alternative 4, Pumping and Treatment with Phytoremediation, includes a barrier wall around the 

south end and east side of X-749 and institutional controls. Alternative 4 would be effective at 
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1401 

I402 

1403 

1404 

1405 

1406 

1407 

1408 

1409 

1410 

141 1 

1412 

1413 

1414 

1415 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

achieving the cleanup objective for on-site workers through the use of institutional controls to 

prevent exposure to contaminated groundwater. Deed restrictions would prevent development in 

this area as well as use of contaminated groundwater. Continued operation of this alternative is 

expected to achieve acceptable risk levels as currently proposed in CERCLA and RCRA 

corrective action guidance within 30 years but would not achieve the PRG for TCE. 

Alternative 5,  Phytoremediation, includes a barrier wall around the eastern and southern portion 

of X-749 and institutional controls. Alternative 5 would be effective at achieving the cleanup 

objective for on-site workers through the use of institutional controls to prevent exposure to 

contaminated groundwater. Access and land-use restrictions would limit exposure to 

contaminated groundwater. Continued operation of this alternative is expected to achieve 

acceptable risk levels as currently proposed in CERCLA and RCRA corrective action guidance 

within 30 years but would not achieve the PRG for TCE. Alternative 5 would not adversely 

affect environmental receptors in the area. Future risks would be reduced as contaminants are 

removed during remediation. 

Alternative 6, Enhanced Bioremediation and Phytoremediation, would be effective at achieving 

the cleanup objective for on-site workers through the use of institutional controls to prevent 

exposure to contaminated groundwater. Access and land-use restrictions would limit exposure to 

contaminated groundwater. Continued operation of this alternative is expected to achieve 

acceptable risk levels as currently proposed in CERCLA and RCRA corrective action guidance 

but would not achieve the PRG for TCE. Alternative 6 would not adversely affect environmental 

receptors in the area. Future risks would be reduced as contaminants are removed during 

remediation. 
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1423 

1424 

1425 

1426 

1427 

1428 

1429 

1430 

143 I 

1432 

1433 

1434 

1435 

1436 

1437 

1438 

1439 

1440 

1441 

1442 

1443 

12.4.2 Compliance with State, Federal, and Local Laws and Regulations 

Chemical-Specific ARARs: Alternatives 1 and 2 would not achieve chemical-specific ARARs 

because they are not expected to meet the PRG for TCE. Alternatives 3,4, 5 ,  and 6 are not 

expected to achieve chemical-specific ARARs because the PRG for TCE is not expected to be 

met within 30 years. 

Action-Specific ARARs: Under Alternatives 3,4,5, and 6, an action-specific ARAR is the 

requirement that VOC-contaminated drill cuttings from installation of extraction wells be 

disposed of in a solid waste landfill or, if necessary, a hazardous waste facility. Also, for 

Alternatives 3 and 4, which may bring groundwater to the surface for treatment prior to 

discharge, NPDES permit requirements would apply. 

Location-Specific ARARs: Location-specific ARARs do not apply to the alternatives evaluated. 

12.4.3 Long-Term Effectiveness and Permanence 

Alternative 1 would not provide long-term effectiveness and permanence. Alternative 2 would 

not prevent exposure of environmental receptors and depends on institutional controls to prevent 

exposure of on-site residents as well as future on-site workers. Institutional controls are only 

reliable if they can be maintained. Alternatives 3,4, 5, and 6 would effectively reduce 

contaminant levels to acceptable risk-based levels or levels slightly exceeding groundwater 

PRGs. These alternatives would be effective in preventing exposure of potential environmental 

receptors. These alternatives also rely on institutional controls to prevent exposure of current on- 

site workers. In addition, deed restrictions must be maintained to prevent future residential use 

of the area. 
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~ 1444 12.4.4 Reduction of Toxicity, Mobility, and Volume 

1445 

1446 

1447 

1448 

1449 

1450 

1451 

1452 

1453 

Alternative 1 would not meet any cleanup objectives. Alternative 2 would reduce the toxicity, 

mobility, and volume of the contaminant plume through natural attenuation only. A large portion 

of the plume exceeding the PRG for TCE in groundwater is expected to remain. Alternative 3 

would reduce the toxicity, mobility, and volume of the contaminant plume through an active 

pump-and-treat system. Although a portion of the plume exceeding the PRG for TCE in 

groundwater (approximately 250,000 ft2) is expected to remain, a large volume of the plume 

would be removed. Alternative 4 would also be effective at reducing the toxicity, mobility, and 

volume of the Contaminant plume. TCE levels are expected to be reduced to approximately 

16 pg/L (less in 640,000 ft2 of the plume). 

1454 

1455 

1456 

1457 

1458 

1459 

1460 

Alternative 5 would reduce the toxicity, mobility, and volume of the contaminant plume through 

the use of phytoremediation (hybrid poplars). TCE levels are expected to remain in groundwater 

after 30 years at approximately 30 pg/L (270,000 ft2 of the plume). Alternative 6 would reduce 

the toxicity, mobility, and volume of the contaminant plume through the combination of two 

technologies, enhanced bioremediation and phytoremediation. The combination of technologies 

is expected to reduce contaminants levels in groundwater. However, TCE levels in groundwater 

are expected to remain above the PRG after 30 years. 

1461 12.4.5 Short-Term Effectiveness 

1462 

1463 

1464 

1465 

1466 

I467 

Alternatives that minimize the amount of contaminants in soil that on-site workers could contact 

during the installation of wells or other remedial activities would provide the greatest degree of 

short-term effectiveness. Alternatives 1 and 2 pose fewer risks in the short-term because no 

construction activities are associated with these alternatives. Alternatives 3 through 6 pose 

greater risks in the short term because of associated construction activities. These risks can be 

greatly reduced through proper work safety procedures. 
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1 1468 
1 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1478 

1479 

1480 
I 

I 
1481 

j 1482 

1483 

1484 

1485 

1486 

12.4.6 Implementability 

All the alternatives are readily implementable and use off-the-shelf components, manpower 

requiring limited training, and well-understood operating parameters. Equipment and 

administrative controls range from those already in place to those taking up to I8 months to fully 

implement. 

12.4.7 Cost 

The cost for each alternative is broken down below. Costs are presented in descending order. 

Alternative 6 

Alternative 3 

Alternative 4 

Alternative 5 

Present worth capital cost . . . . . . . . . . . . . . . .  $ 5,228,000 

Present worth O&M cost . . . . . . . . . . . . . . . . .  $10.182.000 

Total Cost . .  . . . . . . . . . . . . . . .  $15,410,000 

Present worth capital cost . . . . . . . . . . . . . . . .  $ 2,564,000 

Present worth O&M cost . . . . . . . . . . . . . . . . .  $12.749.000 

Total Cost . . . . . . . . . . . . . . . . .  $ I5,3 13,000 

Present worth capital cost . . . . . . . . . . . . . . . .  $2,564,000 

Present worth O&M cost . . . . . . . . . . . . . . . . .  $1 1.623.000 

Total Cost . .  . . . . . . . . . . . . . . .  $14,187,000 

Present worth capital cost . . . . . . . . . . . . . . . . .  $ 602,000 

Present worth O&M cost . . . . . . . . . . . . . . . . . .  $5.433.000 

Total Cost . . . . . . . . . . . . . . . . . .  $6,035,000 
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Alternative 2 
1 
I 1487 1488 

1489 

Present worth capital cost . . . . . . . . . . . . . . . . . $ 0 

Present worth O&M cost . . . . . . . . . . . . . . . . . . $5.974.000 

Total Cost. . . . . . . . . . . . . . . . . . $5,974,000 

1490 Alternative 1 No costs are associated with this alternative, 

1491 12.4.8 Community Acceptance 

1492 

1493 

1494 

Ohio EPA and US EPA evaluated state and local community acceptance during the public 

comment period. All comments pertinent to the preferred alternatives were addressed in the 

responsiveness summary of this Decision Document (Appendix 11). 

1495 13 .O OHIO EPA'S SELECTED ALTERNATIVES FOR QUADRANT I 

1496 

1497 

1498 

1499 

1500 

1501 

1502 

1503 

I504 

1505 

Ohio EPA has selected a no further corrective action alternative, deferral to D&D, and active 

remedial alternatives for the Quadrant I SWMUs. Each of these categories of alternatives is 

briefly discussed below, along with the SWMUs within the category. US EPA concurred with 

Ohio EPA for all of the Quadrant I selected alternatives presented in this section. The active 

alternatives are for the X-23 1A and X-23 IB Oil Biodegradation Plots, X-749E-120 Area 

Groundwater Plume, and the Five-Unit Groundwater Investigative Area for Quadrant I. SWMUs 

deferred to D&D remain under the auspices of Section VII of the Ohio Consent Decree. Deferral 

of these SWMUs to D&D requires US DOE to re-evaluate and remediate these S W M U s  at the 

time of D&D as warranted rather than potentially eliminating these SWMUs from further 

consideration. 

1506 

I507 

1508 

If site conditions change and the remedial actions selected in this Decision Document do not 

appear to be meeting cleanup objectives, modifications to the remedial alternatives may be 

necessary. For example, additional extraction wells may be installed to help remediate the 

83 



1509 

1 15 I0 

groundwater plume in the Five-Unit Groundwater Investigative Area. In some cases, it may be 

necessary to implement alternatives not presented in this Decision Document. 

151 1 13.1 No Further Corrective Action Alternative 

1512 

1513 

15 14 

Ohio EPA has selected a no further corrective action remedial alternative for SWMUs that 

achieve the risk goals outlined in CERCLA and RCRA corrective action guidance. The 13 

SWMUs falling into this category are listed below: 

1515 

1516 

1517 

1518 

1519 

1520 

1521 

1522 

1523 

1524 

1525 

1526 

1527 

. 

. 

. . 

. 

. 

. 

. . 

. 

. 

GCEP USTs 

X- 103 Auxiliary Office Building 

X- 104A Indoor Firing Range 

X-120 Old Training Facility Site (soil only) 

X-710 Technical Services Building and Neutralization Pit (soil only) 

X-741 Oil Drum Storage Facility 

X-747F Miscellaneous Material Storage Yard 

X-749 Contaminated Materials Disposal Facility* (soil only) 

X-749A Classified Material Burial Ground* 

X-749B Peter Kiewit Landfill* 

X-750 Mobile Equipment Maintenance Shop, Fuel Station, and Waste Oil Tank 

X-75 1 Mobile Equipment Garage 

X-760 Pilot Investigation Building and Neutralization Pit (soil only) 

1528 

1529 

* The landfill caps at these units will be maintained in accordance with the approved O&M 

plans for these units. Groundwater will be monitored per the IGWMP. 
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1530 13.2 SWMUs Deferred to D&D 

1531 

1532 

1533 

1534 

1535 

1536 

1537 

1538 

1539 

I540 

1541 

1542 

1543 

1544 

I545 

1546 

1547 

The following five SWMUs have been deferred to D&D: 

X-600 Coal-Fired Steam Plant 

X-600A Coal Pile Yard 

X-770 MechanicaI Testing Facility 

X-621 Coal Pile Runoff Treatment Facility 

X-626 Recirculating Cooling Water Pump House and Cooling Tower 

In addition to these five SWMUs, the following ponds and creek will also be re-evaluated during 

D&D: 

Big Run Creek 

X-230K South Holding Pond 

X-2230M Southwest Holding Pond 

Available sampling data suggest the following: 

1. HI values for media-specific total non-carcinogenic risks under the on-site worker 

scenarios of generally less than 1; and 

2. On-site worker scenario ELCR values within the risk range generally I x lo-' to 

I x I@; or 

3. Contaminants present generally immobile; 01 
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1548 

1549 

1550 

4. SWMUs identified are within current production areas and operational facilities, and 

remedial activities may interrupt operations; also, such areas likely will become 

recontaminated from ongoing production of enriched uranium. 

1551 

1552 

1553 

1554 

1555 

1556 

1557 

1558 

1559 

1560 

1561 

1562 

1563 

1564 

1565 

Contaminants are not expected to be currently released to the environment from ongoing 

production areas. If a release occurs, proper action will be taken to prevent exposure of human 

and environmental receptors. However, there may be some instances where contaminants may 

be leaching from soils to groundwater for some of the deferred units in the production areas. In 

most instances the contaminants are being addressed through remedial actions selected for 

groundwater. It was not considered necessary for the S W M U s  deferred to D&D to meet all of 

the four criteria listed above. In some cases, the total risk level may have fallen outside the 

acceptable risk range for current on-site workers based on BRA data in the RFI report. However, 

US DOE has implemented administrative controls at PORTS to ensure that workers do not 

excavate soil or contact sediment or surface water without proper environmental and health and 

safety controls. Such controls include the wearing of proper protective clothing prior to working 

in S W U  areas and require notification of US DOE personnel prior to soil excavation activities. 

US DOE has installed fencing at PORTS in some areas to control entry of current on-site 

workers. Ohio EPA will continue to monitor these areas to ensure that workers are not exposed 

to potential contaminants in soil, sediment, or surface water. 

1566 13.3 S W U s  Requiring Remedial Alternatives 

1567 The alternatives chosen for the three S WMUs requiring remediation are summarized below. 

1568 13.3.1 X-231A and X-231B Oil Biodegradation Plots (soil only) 

1569 

1570 

1571 

Ohio EPA’s preferred alternative for the X-23 1A and X-23 1B Oil Biodegradation Plots is 

Alternative 4, Multimedia Caps. Alternative 4 consists of engineered caps that will meet the 

RCRA substantive requirements as noted in OAC 3745-67-80. Completion of all remedial 
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1 1572 

1573 

I574 

1575 

1576 

1577 

1578 

1579 

1580 

1581 

1582 

1583 

1584 

1585 

1586 

1587 

1588 

1589 

1590 

1591 

1592 

1593 

1594 

1595 

1596 

1597 

activities associated with this unit will meet the substantive requirements of RCRA as noted in 

the Ohio EPA's March 1999 DFF&Os for integration, Section VI, Paragraph 2. The caps, 

combined with berms and ditches, will direct surface water around the caps and into the drainage 

ditch that flows to the X-230K South Holding Pond. Although the caps will not meet the design 

requirements of a RCRA Subtitle C or D cap, they will limit surface water infiltration, thereby 

preventing or limiting contaminants from leaching to groundwater. Thus, based on the unique 

conditions and limitations at this SWMU, the caps will meet the RCRA substantive requirements 

of OAC 3745-67-80. Plant administrative controls will require excavation permits before 

excavation begins. Control measures such as silt fences, erosion control, and dust prevention 

will be implemented to ensure that environmental receptors and habitats surrounding PORTS are 

not affected by construction activities. 

Alternative 4 will provide the best balance of trade-offs considering the criteria used to evaluate 

the alternatives presented in the CAS/CMS report. This alternative will be protective of human 

health and the environment in the short and long terms and is considered permanent as long as 

the integrity of the caps is maintained. US DOE will periodically inspect the caps to ensure that 

they are performing as required. This alternative also will meet ARARs, be cost-effective, and 

provide long-term effectiveness. This alternative may be modified as needed to ensure that the 

cleanup objectives for the SWMU are met. 

13.3.2 Five-Unit Groundwater Investigative Area 

Ohio EPA's preferred alternative for the Five-Unit Groundwater Investigative Area is Alternative 

3, Groundwater Extraction. Alternative 3 will use the three existing extraction wells and require 

installation of an additional 1 1 conventional extraction wells throughout the contaminant plume. 

Extracted groundwater will be treated at the X-622 facility. In areas of the plume where TCE 

concentrations are predicted to fall below 5 pgL,  wells will be turned off at 5, 10, and 15 years 

to facilitate movement of contaminated groundwater to the wells still in operation. Extraction 

wells and their predicted periods of operaGon are summarized in Table 8. 
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1598 
1599 
1600 

1601 
1602 
1603 

1604 

1605 

1606 

1607 

1608 

1609 

1610 

1611 

1612 

1613 

1614 

1615 

1616 

1617 

1618 

1619 

1620 

1621 

1622 

1623 

1624 

1625 

Table 8 
Extraction Wells and Periods of Operation 

Institutional controls will effectively prevent exposure of on-site workers during the time this 

alternative is in operation. Deed and land-use restrictions will limit hture land use, place 

limitations on excavation depths, and prohibit development of groundwater for use as a potable 

water supply. The groundwater monitoring program will use existing monitoring wells to 

monitor contaminant fate and transport. Groundwater will be monitored at least semiannually or 

as needed during the start of the remedial process. The frequency of groundwater monitoring 

will be evaluated in the approved corrective measures implementation plan, and the monitoring 

results will be reported in the Integrated Groundwater Monitoring Annual Report for Quadrant I. 

"_ . 
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1626 

1627 

The IGWMP will include sampling parameters and frequency. The parameters and frequency of 

monitoring may change as remediation progresses. 

1628 

1629 

1630 

1631 

1632 

1633 

1634 groundwater. 

Alternative 3 will provide the best balance of trade-offs considering the criteria used to evaluate 

the alternatives presented in the CASICMS report. Ohio EPA believes that this remedy will be 

protective of human health and the environment both in the short term and over the long term. 

This alternative will meet ARARs, be cost-effective, and provide long-term effectiveness. This 

alternative will meet RCRA substantive requirements noted in the March 1999 DFF&Os for 

integration, Section VI, Paragraph 2, when the remedial action objectives are met for 

1635 

1636 

1637 

1638 

1639 

1640 

1641 

1642 

1643 

1644 

1645 

Future Ground Water Monitoring 

Groundwater in this area will continue to be monitored throughout the remedial process. Five 

years after the installation of the selected remedial alternative, (Groundwater Extraction), Ohio 

EPA in conjunction with US EPA will evaluate its effectiveness based on the data collected and 

submitted via the IGWMP as well as any other groundwater reports. If the selected remedy dies 

not reduce contaminant levels to below 5 parts per billion (ppb) in wells EW-1, EW-3, EW-5, 

and EW-6 as well as lower the concentration to below 100 ppb in wells EW-10, X-231B-PW12, 

EW-4, EW-8, and EW-7 as noted in the approved Quadrant I CASICMS Report, alternative 

remedial measures may be evaluated. Additional extraction wells may be required to expedite 

groundwater remediation. Ohio EPA and US EPA may also consider other additional 

alternatives which were not evaluated in the approved CAWCMS Report. 

1646 13.3.3 X-749K-120 Area Groundwater Plume 

1647 

1648 

1649 

1650 

Ohio EPA’s preferred alternative for the X-749K-120 Area Groundwater Plume is Alternative 5, 

Phytoremediation. Alternative 5 consists of planting approximately 27.5 acres of hybrid poplar 

trees, constructing a barrier wail around the eastern and southern portion of  the X-749 landfill, 

institutional controls, deed restrictions, operation of the X-749 and X-749B Peter Kiewit 
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1651 

1652 

1653 

1654 

1655 

1656 

1657 

1658 

1659 

1660 

1661 

1662 

1663 

1664 

1665 

1666 

1667 

1668 

1669 

1670 

1671 

1672 

1673 

1674 

1675 

1676 

1677 

collection trenches, and groundwater monitoring. The trees will be planted in seven separate 

areas, however, the selected remedy may require a phased tree planting approach to ensure proper 

tree growth. Trees will be initially planted east and southeast of the X-749 landfill area and 

monitored for good growth before the remaining six areas are planted. The phased approach in 

tree planting will not detract from the ultimate 30 year goal of Alternative 5. The X-749 and 

X-749B Peter Kiewit collection trenches surrounding the landfill will contain the groundwater 

plume in the immediate vicinity of the landfill. Groundwater in the trenches will be treated in an 

on-site groundwater treatment facility. Groundwater will continue to be monitored to insure that 

the remedy contains the plume on-site. 

Alternative 5 is predicted to reduce the areal extent of the TCE plume exceeding the PRG to 

270,000 ft2 within 30 years. Phytoremediation uses the natural growth process of biological 

systems to attenuate and reduce contaminants in groundwater. During growth, the trees’ root 

systems provide oxygen and sugar while uptaking groundwater minerals and contaminants. The 

sugars and oxygen serve as nutrients for bacteria in soil, and the enzymes produced during 

growth can break down and incorporate waste into new plant material. The bacteria, promoted 

by tree growth, aid in the biodegradation of contaminants By breaking down organic 

contaminants, the bacteria obtain carbon and energy to sustain reproduction and maintenance 

processes. The enzymes have demonstrated a capability for reducing chlorinated solvents such 

as TCE. Studies show that the root systems of the hybrid poplar reach 20 to 30 feet bgs and may 

uptake 50 to 350 gallons of water per tree per day. 

Groundwater will continue to be monitored throughout the remediation process. Additional 

groundwater wells may be installed to monitor remediation progress. Groundwater will be 

monitored at least semiannually or as needed during the start of the remedial process. The 

frequency of groundwater monitoring will be evaluated in the approved corrective measures 

implementation plan, and the monitoring results will be reported in the IGWMP for Quadrant I. 

The IGWMP will include sampling parameters and frequency. The parameters and frequency of 

monitoring may change as remediation progresses. 
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1678 

1679 

1680 

1681 

1682 

1683 

1684 

1685 

1686 

1687 

1688 

1689 

1690 

1691 

1692 

1693 

1694 

1695 

1696 

1697 

1698 

1699 

1700 

Implementation of this alternative would have no adverse effects on wetlands, archaeological 

resources, cultural resources, or critical habitats of threatened or endangered species. Deed and 

land-use restrictions would limit future land use, place limitations on excavation depth, and 

prohibit development of groundwater for use as a potable water supply. 

Alternative 5 will provide the best balance of trade-offs considering the criteria used to evaluate 

the alternatives presented in the CASICMS report. This alternative will be protective of human 

health and the environment in the short and long terms. This alternative also will meet ARARs, 

be cost-effective, and provide long-term effectiveness. 

Future Groundwater Monitoring 

Groundwater in this area will continue to be monitored throughout the remedial process. Five 

years after the installation of the first phase of trees to the east and south east of the plume 

groundwater data will be evaluated in this area to evaluate the effectiveness of the selected 

remedy, Phytoremediation. This five year evaluation will be conducted for each phase of the 

planting, throughout the life span of the remedy. Groundwater contaminant levels should show a 

decrease between 10 and 30 percent by the end of five years for each area planted. US DOE may 

be required to install pressure transducers in monitoring wells throughout the plume to 

demonstrate that the remedy is effectively interacting with the contaminated groundwater. Over 

time, should Phytoremediation fail to adequately address the plume in this area, alternative 

remedial measures may be evaluated such as bio-remediation, or groundwater extraction. Other 

alternatives not evaluated in the approved Quadrant I CAS/CMS Report may also be considered. 

14.0 CONCURRENCE 

US EPA has provided Ohio EPA with concurrence for all of the selected remedial alternatives for 

Quadrant I outlined above. 
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