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On July 11, 1983, the Subcommittee on Energy, Research and Production 

and the Subcommittee on Investigations and Oversight convened i n  Oak Ridge, 

Tennessee, for a hearing regarding 2.4 million pounds of mercury that was 

unaccounted for a t  the Department of Energy's (DOE'S) Y-12 Plant. Of t h i s  

t o t a l ,  700,000 pounds i s  thought to have been l o s t  t o  the enviroament. One 

of the recommendations of  the Subcommittee was that DOE-Oak Ridge 

Operations submit a comprehensive environmental program management plan to 

focus DOE resources toward resolution of a l l  environmental problems at  the 

Oak Ridge Complex in  a timely manner. 

requirements and scheduled milestones for f a c i l i t y  design/construction and 

The p l a n . 1 ~  to delineate funding 

i n i t i a t i o n  of modern waste management practices. 

development (R&D) a c t i v i t i e s  were also requested. 

prepared in response to the Subcommittees' recommendations. 

Supporting research and 

This report has been 

DOE'S Oak Ridge G m p l e x  consists of f a c i l i t i e s  primarily a t  three 

s i t e s  on the DOE Reservation. The I-12 Plant's primary mission i s  

production of weapons components.' Uranium enrichment, as well as R6D work 

on advanced uranium enrichment technologies, i s  performed a t  the Oak Ridge 

Gaseous DiffusLon Plant (ORGDP). The Oak Ridge National Laboratory (ORNL) 

conducts basic and applied research studies covering a wlde range of 

technical disciplines and i s  also engaged i n  the production and separation 

of  radioisotopes for research and medical use. A c t i v i t i e s  a t  these three 

f a c i l i t i e s  were inft iated i n  the 1940's under wartime priorit ies  aimed a t  

developing an atomic weapon. A t  the Y-12 Plant, a c t i v i t i e s  continued i n t o  

the 1950's under a sense o f  national urgency to develop thermonuclear* 4 
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devices during the  cold war era. During t h a t  period, t he re  was a lack of de t a i l ed  

knowledge of t he  environmental impact of many of t he  materials used. Similar ly ,  

there  were less s t r ingen t  environmental standards a t  t h e  s ta te  and na t iona l  

level than are cu r ren t ly  i n  e f f ec t .  During the  1960's with  improving technica l  

knowledge, important progress  w a s  made i n  upgrading operat ions a t  Oak Ridge, 

p a r t i c u l a r l y  with respect  t o  the  d isposa l  of intermediate  level rad ioac t ive  

l i qu id  waste. While t h i s  improvement continued i n t o  t h e  1970'8, i t s  pace i n  

the  a rea  of nonradioactive waste management did no t  match t h e  development of 

a na t iona l  commitment t o  t h e  environment, the  establishment of governmental 

oversight  bodies, and t h e  development of more restrictive standards.  

Environmental cha rac t e r i za t ion  and upgrading have been prac t iced  a t  t h e  

DOE Reservation s ince  t h e  1960'9, bu t  not  t o  the  ex ten t  required by cur ren t  

standards.  

gories .  

old f a c i l i t i e s  and/or maintaining cur ren t  research, production, and i n d u s t r i a l  

practices t o  comply with today's environmental standards.  The Federal  government 

should operate  i ts  f a c i l i t i e s  i n  accordance with environmentally acceptable  

standards.  

appl ica t ion  of s tandards t o  DOE'S unique operations,  p r o j e c t s  necessary t o  br ing  . 

DOE i n t o  compliance a r e  reasonably w e l l  understood, planned, and funds requested. 

I n  t h i s  regard,  DOE and t h e  USEPA concluded a Memorandum of Understanding by 

which they agreed t o  implement a t  DOE f a c i l i t i e s  the  s tandards es tab l i shed  by 

EPA pursuant t o  the  Resource Conservation and Recovery A c t .  

The problems DOE cu r ren t ly  faces  a t  Oak Ridge f a l l  i n t o  two cate- 

The f i r s t  category includes those problems assoc ia ted  wi th  upgrading 

While d iscuss ions  with regulatory agencies cont inue on the  s p e c i f i c  

The second category of problems facing DOE involves  the  i d e n t i f i c a t i o n  

of co r rec t ive  ac t ions  needed t o  reduce hazards from discontinued,.  e a r l y  

practices. These hazards have not been w e l l  charac te r ized  t echn ica l ly  

( e*g* ,  o r i g i n a l  inventor ies ,  migrat ion of leacha tes  over time) and the  

- 5  appropriate  cor rec t ive  ac t ions  a r e  even less cer ta in .  For example, t he  
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exhumation of materials that have been buried for 30 t o  40 years might, 

under some conditions, create a greater hazard to the environment than 

leaving the materials i n  place and attempting to reduce groundwater 

movement through the waste, and instituting a comprehensive monitoring 

program. 

Recent inspections by EPA and the State have emphasized the need to 

accelerate environmental compliance a c t i v i t i e s  on a more comprehensive 

basis. The State report on ORGDP, while complimentary of the environmental 

program, recommended that ORGDP's backlog of sludges accumulated by the 

operation of environmental systems be reduced. 

underway t o  accomplish this  task. The State reviews for Y-12 and ORNL were 

c r t t i c a l  of both current practices and the impact that e a r l i e r  practices 

might have had on the environment. 

Projects are already 

W E ' s  programs and plans to resolve 

these concerns along with concerns based 00 other regulatory requirements 

and sound management practice, are summarized below. 

Current Practices 

The Y-12 Plant is located a t  the headwaters of two creeks: East Fork 

Poplar Creek (EFPC), which flows to the east ,  and Bear Creek, which flows 

to the west. These two streams are the subject o f  separate State 

compliance orders. With respect to EFPC, DOE'S permit point i s  being moved 

from the place where EFPC e x i t s  the plant (New Hope Pond) t o . t h e  individual 

o u t f a l l  pipes or treatment systems. 

the plant must be individually treated and released or must be collected 

and routed t o  a central point for processing, leaving the primary sources 

of flow t o  EFPC from don-contact cooling waters, storm runoff and treated 

effluent . 

This means that process effluents from 

- 6  
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Many process effluents are routed to the S-3 ponds for treatment. 

These ponds do not represent best available treatment and must be closed 

o u t  in  the near future. Accordingly, a Central Pollution Control F a c i l i t y  

i s  being constructed as the basic system for treating Y-12 wastes. Ongoing 

negotiations with the State indicate that there may be some supplemental 

subsystems required to allow the f a c i l i t y  to achieve a desired l e v e l  of 

treatment. 

tanks where d e n i t k f i c a t i o n  (nitrate  removal) w i l l  be effected. 

three of these tanks have already been erected. 

An integral part of the new system i s  a series of large storage 

The f i r s t  
\ 

Until this system i s  

complete, wastes w i l l  be transported to ORGDP where an i d l e  f a c i l i t y  has 

been reactivated t o  process Y-12 waste. Umited p i l o t  testing o f  this 

ORGDP f a c i l i t y  has been performed, and DOE i s  now awaiting discharge 

permits from the EPA to i n i t i a t e  i t s  operation. The S-3 ponds, which have 

been partially treated, will be f i n a l l y  treated during 1984 and then 

drained and closed out. 

Y-12 has a number of conventional industrial environmental problems 

that are being addressed. A project i s  underway to eliminate the most 

v i s i b l e  of these, f l y  ash from the steam plant, i n  1984-1985. Steam p l a n t  

wastewater treatment projects are identified to correct the problems 

associated with coal p i l e  runoff, boiler blowdown, and z e o l i t e  

regeneration. Hydrogen fluoride (HF) scrubbers will also be installed t o  

reduce excess E. Operationally, Y-12 wI11 be changing the coolant 

extensively used i n  machining operations from perchloroethylene to a 

propylene g l y c o l - r a t e r  mixture, which w i l l  s ignif icantly  reduce gaseous 

emissions o f  perchloroethylene from the plant. 

Many of the problems a t  ORNL are related t o  required maintenance on 

aging systems. Old radioactive s p i l l s  have contaminated soils near ORNL t o  

7 
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some extent, and inleakage i n t o  sewer systems have allowed low-level 

radioactivity to seep into sewer llnes and then be transported to the 

sewage treatment plant. 

leaking systems. 

Projects are now being funded to repair the 

Several process treatment systems a t  the laboratory should be upgraded 

Recovery and treatment systems for solvents, to current technology levels.  

o i l s  and plating wastes are being investigated. With respect to 

conventional systems, both coal p i l e  runoff treatment and the sewage 

treatment plant need upgrading. Projects are f n  progress for  t h i s  

upgrading 0 

A Central Waste Msposal F a c i l i t y  to handle low-level radioactive 

solid waste i s  being planned under ORNL's direction. 

will accept wastes from a l l  three plants, will represent a s ignif icant  

improvement over past burial practices. 

the preparation of the environmental impact statement for this  f a c i l i t y  was 

recectly held. 

This f a c i l i t y ,  which 

A public scoping meeting to guide 

Previous Practices 

The major subject of the congressional hearing was the mercury 

contamination resulting from the operations of l i t h i u m  isotope separation 

systems a t  Y-12 during 1956-1963. The mercury issue will be discussed in  

four elements : 

1. 

2. 

3. 

4. 

Per 

current sources of new contamination, 

sediment removal from New Hope Pond, 

corrective actions i n  the City  of'Oak Ridge, and 

plant worker health impacts. 8 
Mercury, which continues to enter EFPC a t  the rate of about 2 to 4 oz  

day, comes from areas where s p i l l s  occurred in  the 1950s and 1960s and 
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from one operational building (of the four originally used) that has n o t  

been stripped of mercury-contaminated equipment. 

these areas entrains small quantities of mercury and transports i t  to EFPC. 

In addition, wet weather springs in the area pick up some mercury. 

this amount i s  small when compared w i t h  previous losses, i t  causes f i s h  and 

aquatic l i f e  water quality mercury standards t o  be exceeded. 

Rainfal l  runoff from 

While 

Signs have 

been posted by the state  prohibiting the use of EFPC for fishing, drinldng, 

or swimming. Projects have been planned to s t r i p  old mercury contaminated 

equipment from the remaining building. 

areas where mercury-contaminated soils are present. 

estimates are included to remove those s o i l s ,  the estimates are quite 

tentative, pending determination of the extent of the areas t o  be 

decontaminated and methods to be used. 

Coring is underway to identify 

While funding 

New Hope Pond was constructed to allow s e t t l i n g  of material prior to 

the stream leaving the Reservation. 

sediment in New Hope Pond containing mercury, uranium, and other 

contaminants must be periodically removed. A diversion ditch has been 

constructed so that EFPC can flow around New Hope Pond during sediment 

removal operations. 

t o  a disposal area. 

RCRA and a disposal stratem must be developed. This disposal strategy may 

involve a del ist ing process which removes the waste from RCXB requirements. 

Significant uncertainty e x i s t s  w i t h  this waste management strategy since 

DOE has had limited experience w i t h  the delist ing process. 

Due to accumulation of materials, the 

Projects have been identified t o  remove the sediment 

The sediment is defined as hazardous waste under the 

Chemical analyses have confinned the presence of mercury i n  the 

sediments and floodplains of EFPC. 

the creek during an o f f - s i t e  sewer l i n e  Installation and placed i n  various 

In addition, f i l l  d i r t  was taken from 
9 



324 
i x  

I- 
I 
1 
I 
I 
I 
I 
I) 

I 
I 
I 
I 
I 
I 
I 

locations w i t h i n  the City of Oak Ridge. While i t  is generally agreed that 

the mercury i n  the f i l l  dirt  does not pose an immediate health hazard, i t s  

long-term e f f e c t s  require study. 

contamination as they do for water; and therefore, the State has developed 

interim guidelines on a conservative basis. These interim guidelines will 

permit DOE and the City,  i n  consultation v i t h  the State, t o  determine on a 

case-by-case basis i f  any interim remedial actions should be taken a t  

locations within the City.  

Standards do not e x i s t  for s o i l  

An Interagency Task Force composed of members representing the C i t y ,  

the State, EPA, DOE, the Tennessee Valley Authority (TVA), and the 

U.S. Geological Sunrey (USGS), has been established to study these problems 

and determine what corrective actions need t o  be taken. Since these 

contaminants have been i n  place for 20 to 30 years and are r e l a t i v e l y  

stable, DOE and the Task Force are reluctant to disturb the sediments until 

further studies have been made. The USGS, the Oak Ridge Associated 

Universities, and TVA (with coordination by O W ) ,  w i l l  .be performing 

detailed studies on s o i l s ,  surface water, fisheries, and groundwater t o  

support the Task Force i n  their evaluations. 

cannot be supported unti l  those studies have been performed; however, 

cleanup o f  mercury from a creek i n  Virginia downstream from a chlor-alkdli 

plant was reported to  cost about $3 million for 1 / 3  mile. 

mercury cleanup, while uncertain, are expected to be substantial. 

Estimates for project costs 

The costs for 

Employees who worked i n  the Y-12 Plant lithium isotope separation 

operations area i n  the early years were exposed to mercury vapors, 

particularly during the 1956-1957 period. Medical records a t  Y-12 as well  

as discussions w i t h  private physicians i n  the area have shown no indication 

of e f f e c t s  of mercury poisoning i n  these individuals. 
10 

However, a new 



324 
X 

I- 
I 
I 
I 
I 
I 
I 
I) 

I 
I 
I 
I 
I 
I 
I 

follow-up evaluation, including oversight by an outside Blue Ribbon panel 

as well as the National Institute of Occupational Safety and Health, has 

been planned. 

The.Bear Creek Burial Grounds will continue t o  be used for disposal of 

low-level radioactive contaminated wastes unti l  completion of the Central 

Waste Msposal F a c i l i t y  (CWDF). 

greatly improved t o  minimize the possibi l i ty  of groundwater contamination. 

However, attention must be focused on areas i n  Bear Creek Burial Grounds 

where disposal methods were used i n  the past that are unacceptable today 

( e . g . ,  trenches b u i l t  below the l o c a l  water table).  

underway to establish both the inventory of this b u r i a l  ground and the 

degree of migration of contaminants. 

Current disposal practices have been 

A study is now 

Oil which i s  contaminated w i t h  

polychlorinated biphenyl compounds (PCBs) has seeped o u t  of o l d  burial 

trenches and moved several hundred yards away t o  be trapped fn ponds 

s p e c i f i c a l l y  b u i l t  for the purpose of precluding the entry of the 

contaminated o i l  to Bear Creek. Again, the estimates included i n  the 

report for Bear Creek Burial Grounds are tentative, pending more accurate 

characterization of the contaminated areas and their overal l  enviromnental 

significance. 

The burial grounds used for disposal of OBNL radioactive wastes have 

been r e c e i d n g  considerable attention since the early 1970s. Remedial 

actions i n  the early burial grounds have reduced radioactive eff luents.  

Even larger reductions in radioactive losses to W t e  Oak Creek were 

achieved by the introduction of the hydrofracture method of radioactive 

l i q u i d  waste disposal. With these improvements, White Oak Creek meets 

current standards a t  the Reservation boundary where It discharges i n t o  the 

Clinch River, but further reductions are necessary t o  meet DOE and State 

11 
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surface and groundwater quality goals. To further reduce the contamination 

other discharge or seepage points must be identified and solutions 

s p e c i f i c a l l y  tailored to each discharge point must be developed. 

most contaminated s i t e s  and the largest seepage points were identified and 

dealt with f i r s t ,  further reductions are becoming more d i f f i c u l t ;  however, 

since most o f  the remaining seepage problem continues to originate i n  the 

older burial p i t s ,  i t  i s  important to resolve the seepage problem before 

attempting t o  cleanup or immobilize the sediments from White Oak Creek and 

White Oak Lake. 

White Oak Lake well into the future. 

Since the 

Sequential scheduling w i l l  probably pat the cleanup of 

Conclusions 

Corrective projects are now i n  progress and others are being planned 

to deal with environmental problems a t  Oak Ridge. 

effort  w i l l  take years to accomplish and w i l l  require hundreds of millions 

The entire corrective 

of dollars. It i s  important t o  note that the permitting process is a 

negotiation to ensure that environmental protection is achieved with 

reasonable costlbenefit  returns. Many o f  the corrective actions .are 

straightforward, while some contain significant uncertainties. Cost 

. estimates for needed environmental projects/actfvit ies  and supporting R6rD 

are s-rized below ( i n  millions of dollars).  

70 100 80 90 110 4 50 200-300 

Currently, there appears to be no technically insoluble problems a t  the 

s i t e .  While the solutions to some problems may be very d i f f i c u l t ,  continued 

12 support Vi11 ensure substantial improvements in the future. 

I 
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EXECUTIVE SUMMARY 

The Environmental Program Management Plan f o r  t h e  Oak Ridge Complex 

w a s  prepared i n  response t o  recommendations made a t  t h e  Congressional 

hearing held i n  Oak Ridge on Ju ly  11, 1983, t o  d i scuss  t h e  ex ten t  and 

impact of mercury and o the r  po l lu t an t s  from DOE'S Oak Ridge f a c i l i t i e s .  

W h i l ~  t h i s  is a planning document and not a commitment of funds, t h i s  

e f f o r t  will help t o  focus DOE resources  toward reso lv ing  environmental 

problems a t  Oak Ridge i n  a t imely and cos t -e f fec t ive  manner. The plan 

includes : 

1. an environmental planning b a s i s ,  

2. a br ie f  descr ip t ion  of t h e  problems and proposed r e so lu t ions  f o r  

each p l an t ,  

3. research and development requirements and funding schedules,  

4. funding schedule summaries, and 

5 .  continuing analyses  and unresolved issues .  

The planning b a s i s  provides the  foundation f o r  i den t i fy ing  t h e  

environmental problems and t h e i r  p o t e n t i a l  resolut ions.  While appl icable  

environnental  s tandards must be  m e t ,  t he re  ;is considerable  l a t i t u d e  f o r  

i n t e r p r e t a t i o n  of e x i s t i n g  regula t ions  and pro jec t ion  of f u t u r e  requirements. 

This l a t i t u d e  can have a s i g n i f i c a n t  impact on funding and scheduling. 

general ,  i t  has been assumed tha t :  

1. e x i s t i n g  regula t ions  provide a reasonable b a s i s  f o r  formulating 

In  

environmental plans,  p a r t i c u l a r l y  with respect  t o  cur ren t  p rac t i ces  

a t  t h e  p lan ts ;  
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2. proposed EPA regulations that further reduce airborne radionuclide 

emissions to the general public w i l l  be finalized (compliance could 

cost $75 million for the Oak Ridge Complex); and 

3. present radioactive waste f a c i l i t i e s  (e.g. ,  hydrofracture and ILW 

system) will be environmentally acceptable through 1990. 

Using the establi'shed planning basis, the environmental problems and 

proposed resolutions were identified by category. 

(1 )  radioactive waste, (2) hazardous waste, ( 3 )  co-coataminated waste 

(hazardous and radioactive contaminated), (4) conventional waste, 

( 5 )  monitoring, and (6) remedial actions or decommissioning. The f i r s t  

f i v e  of  these deal w i t h  current waste management practices, while the s i x t h  

The categories used were 

i s  related t o  past practices. In general, resolutions to environmental 

problems associated with current waste management practices can be planned 

and scheduled. Problems associated with past waste management practices, 

on the other hand, are more d i f f i c u l t  t o  define and resolve, are dependent 

on extensive. f i e l d  testing and monitoring t o  determine bounds* and may 

require research, development, and demonstration ( R D L D )  t o  identify 

appropriate solutions. 

Funding requests for problems related to co-contaminated waste, 

conventional waste, and monitoring occur primarily i n  the 1984 t o  1986 time 

frame. 

radioactive waste and remedial action problems. Detailed breakdowns are 

presented i n  Sect. 5. 

The bulk of the requested funding in  l a t e r  years i s  related t o  

The m i n i m u m  funding required from 1984 through 1988 is about $500 

million and i s  broken down by plant in Table 1.  Some a c t i v i t i e s  such as 

those associated w l t h  CERCLA and other remedial actions cannot be defined 

1 l 4  
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for inclusion i n  Table 1. 

costed. Additional funds w i l l  be needed when a c t i v i t i e s  are defined. 

In these cases only scoping studies have been 

Table 1. Total Funding. 

Budget authority (millions of dollars) T o t a l  Funding 
Plant 1984 1985 1986 1987 1988 

Y-12 39 48 46 52 38 220 

ORNL 14 20 30 39 60 160 

ORGDP 18 32 6 1 12 70 

TOTAL 70 100 80 90 110 

TOTAL = 450 

Environmental a c t i v i t i e s  funding can also be broken down as follows: 

1. funded environmental a c t i v i t i e s  ( $  75 as detailed i n  Table 2 ,  
Sect. 5) 

2. unfunded environmental a c t i v i t i e s  ($320 as detailed in Table 3 ,  
sect.  5 )  

and unfunded) sect. 5) 
3. additionally needed RDLD (funded ( $  55 as detailed i n  Table 4, 

About $320 n i l l i o n  of this t o t a l  (1984 through 1988) will be earmarked 

€or problems associated with current waste management practices. 

problems could be resolved by 1990 i f  funding i s  provided and the 

environmental planning basis remains intact.  

through 1988) i s  needed t o  define problems associated v i t h  past waste 

management practices and to i n i t i a t e  remedial actions (see Fig. 3, 

Sect. 5 ) .  It i s  anticipated that funds o f  $200 million to $300 million 

w i l l  be required beyond 1988 to implement solutions for the problems 

associated with past waste management practices. 

Such 

About $130 million (1984 

Large expenditures for 

15 
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the replacement o f  the ORNL hydrofracture system may become necessary a f t e r  

1988 if this type of geologic disposal is not permitted by State 

regulation. 

The RDdD a c t i v i t i e s  are related t o  both current and past practices. 

Those associated with current practices will be focused on development and 

demonstration to resolve the problems associated w i t h  current practices, 

while additional research will be required to resolve those associated w i t h  

p a s t  practices. Remedial action and decommissioning are not routine but 

must be coitsidered on a case-by-case basis. 

Unresolved issues and continuing analyses are primarily related t o  

remedial action concerns, which will require considerable study and may 

cost hundreds of m i l l i o n s  of  dollars to remedy. A t  O W ,  these concerns 

are related t o  the radioactive burial grounds, White O a k  Creek/Lake 

sediments and floodplains, and subsurface soils around pipeline leaks. 

Similar problems a t  Y-12 are related t o  o f f - s i t e  cleanup o f  mercury along 

EFPC, on-site mercury cleanup a t  lithim isotope separation areas, and 

remedial actions required in Bear Creek Valley. 

16 
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Activities a t  t h e  Y-12 Plant  (Y-12), Oak Ridge National Laboratory 

( O m ) ,  and Oak Ridge Gaseous Diffusion P lan t  (ORGDP) d a t e  from t h e  1940s 

and 1950s. Many radiochemical processes  developed a t  Y-12 and ORNL du r ing  

t h e s e  e a r l y  years  were c a r r i e d  o u t  w i th  a g r e a t  sense of urgency and 

wlthout f u l l  understaadlng of t h e  p o t e n t i a l  f o r  environmental damage. 

t he re  w a s  a t i m e  when t h e r e  were minimal. o r  no, standards o r  r e g u l a t i o n s  

f o r  many a c t i v i t i e s .  

enriched uranium, as w e l l  as r e sea rch  and development i n  radiochemical 

Also 

Production of weapons material, s t a b l e  i s o t o p e s ,  and 

processing, enrichment, phys i ca l  sciences, l i f e  sc i ences ,  materials and a 

hos t  of o t h e r  areas, cont inues a t  t h e s e  f a c i l i t i e s .  

p r a c t i c e s  from t h e  e a r l i e r  work (while c o n s i s t e n t  with t h e  practices of t h e  

time) have r e s u l t e d  i n  t h e  need f o r  a number of remedial a c t i o n s  t o  

ameliorate  t h e  current and long-range impacts on t h e  environment, ubile t h e  

Waste d i s p o s a l  

ongoing' a c t i v i t i e s  produce wastes f o r  which t reatment  f a c i l i t i e s  are 

required t o  m e e t  c u r r e n t  r egu la t ions .  

t h r e e  faci l i t ies  in r e l a t i o n  t o  p r imary  streams and important waste 

d i s p o s a l  facilities wlthin t h e  Oak Ridge Complex. 

Figure 1 shows the  l o c a t i o n  of t h e  

The climate with respect t o  environmental i s s u e s  has changed 

s i g n i f i c a n t l y  over t h e  p a s t  15 years. 

Act (NEF'A) was one of the f i r s t  of t he  contemporary environmental laws 

The National Environmental Policy 

passed by the U.S. Congress. The Clean Air A c t  (CAA), the  Clean Water A c t  

(CWA), the  Toxic Substances Control A c t  (TSCA), t he  Resource Conservation 

and Recovery A c t  (RCRA), the Safe Drinking Water A c t  (SDWA) , and the  

Comprehensive Environmental Response Compensation and L i a b i l i t y  A c t  

(CERCLA) and t h e i r  associated standards now DtOVlde a b e t t e r  defined 

17 ' b a s i s  f o r  environmental planning which did not e x i s t  during the  f i r s t  

t h i r t y  years of f a c i l i t y  operation. The Environmental Protect idn Agency 
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(EPA) and t h e  Tennessee Department of Health and Environment 

r e spons ib i l i t y  t o  oversee compliance with these  l a w s  and the  

(TDHE) have 

s tandards they 

e s t ab l i sh .  For &ample, t h e  National Pol lu tan t  Discharge Elimination System 

(NPDES) permit program f o r  Federal  f a c i l i t i e s  i s  an t i c ipa t ed  t o  be delegated 

completely t o  the  State. 

and sampling, e f f l u e n t  l imi t a t ions ,  and a n a l y t i c a l  needs t o  ensure compliance 

with t h e  Clean Water A c t .  

developed by t h e  Occupational Safe ty  and Health Administration (OSHA), t h e  

Department of Transportat ion (DOT), and the  Nuclear Regulatory Commission 

(NRC) r e l a t i v e  t o  worker pro tec t ion ,  ma te r i a l  t r anspor t ,  and d i s p o s i t i o n  

of rad ioac t ive  wastes,  respec t ive ly .  

This program determines monitoring sites, methods 

In addi t ion ,  gu ide l ines  and regula t ions  have been 

Special  nuclear  materials are 

regulated by t h e  Atomic Energy A c t  (AEA). 

Regulatory goa ls  have been es tab l i shed  f o r  waste management. The CWA 

will r equ i r e  treatment of waste streams t o  meet b e s t  ava i l ab le  technology 

(BAT). 

as low a s  reasonably achievable  ( A U R A ) .  

i n  planning f o r  t h e  co r rec t ion  of problems a t  t h e  Oak Ridge Complex. 

DOE has  adopted a philosophy t o  l i m i t  r ad io logica l  doses t o  a level 

These are t h e  guiding p r i n c i p l e s  

The Environmental Program Management Plan f o r  t h e  Oak Ridge Complex 

contains  a discussion of environmental problems and the  act ivi t ies  planned 

t o  so lve  t h e  problems; and a summary of necessary research and development 

c o s t s  and schedules. 

expense-funded (exp) o r  capital-funded budgets as appropriate .  Capi ta l  

funding can be obtained a s  general  p l an t  pro jec t  (GPP) funding, genera l  

Envfronmental a c t i v i t i e s  vi11 be funded from e i t h e r  

~ 

p lan t  equipment (GPE) funding, c a p i t a l  equipment (CE) funding, o r  l i n e  item 

(LI) funding. Environmental ac t iv i t ies  through 1984 are genera l ly  funded 

19 
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except for a supplemental l i n e  Item i n  1984 for Y-12. 

schedules for a c t i v i t i e s  proposed in  1985 and 1986 are being defined, and 

planaing efforts  are continuing. Funding schedules for environmental 

a c t i v i t i e s  beyond 1986 represent the best available information b u t  are 

highly uncertain a t  best. 

The funding 

Research and development needs during this period are considerable. 

Improved data on sludges and flows, as well as chemical and physical 

descriptions o f  the various ponds and streams, must be developed for 

project planning. 

integrated fashion so that they can be corrected promptly, taking into 

consideration the long-term needs of the f a c i l i t i e s ,  the operability and 

It is desirable to examine many of  these problems in  an 

operating costs of the improvements, and the t o t a l  costs o f  instal led 

equipment and remedial actions. 

Several actual and potential environmental problems have been 

identified i n  the Oak Ridge Complex which will be very expensive t o  remedy 

and W i l l  require considerable study t o  resolve. 

Sect 6. 

These are addressed in 

20 
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A planning b a s i s  had t o  be e s t a b l i s h e d  i n  o r d e r  t o  prepare t h e  

Environmental Program Management Plan. 

Y-12, ORNL, and ORGDP - vi11 be covered i n  t h e  Plan. Fede ra l  and State 

environmental l a w s ,  and DOE o r d e r s  provide a broad basis '  f o r  this e f f o r t s  

and the  DOE f a c i l i t i e s  w i l l  comply wi th  DOT r egu la t ions  f o r  t r a n s p o r t a t i o n  

of wastes and with OSHA requirements f o r  worker protect ion.  DOE w i l l  work 

v i t h  t h e  TDHE and the  EPA i n  e s t a b l i s h l n g  acceptable  s o l u t i o n s  t o  

The t h r e e  DOE p l a n t s  a t  Oak Ridge - 

envlronmental concerns and problems and i n  implementing necessary ac t ions .  

Assumptions made f o r  this planning base are r e l a t e d  t o  t h e  management of a 

wide range of waste types:  r a d i o a c t i v e ,  hazardous, co-contaminated 

(hazardous and r a d i o a c t i v e ) ,  and conventional. 

DOE Orders and g u i d e l i n e s  will be followed i n  conducting r a d i o a c t i v e  

w a s t e  management a c t i v i t i e s .  

under t h e  CAA t o  limit a i rbo rne  r ad ionuc l ide  emissions t o  t h e  gene ra l  

pub l i c  t o  10 mrem/year whole body and 30 mrem/year cr i t ical  organ (proposed 

40 CFR 61, Volume 48) even though i t  i s  no t  clear t h a t  t h e s e  values  w i l l  

This p lan  recognizes pending EPA r egu la t ions  

a c t u a l l y  appear i n  t h e  f i n a l  regulacion. 

Hazardous waste not contaminated with radioact ive materials w i l l  be 

handled consis tent  v i t h  the Memorandum of Understanding entered i n t o  between 

DOE and EPA on February 22, I984 (copy at tached) .  

2.11 
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Hazardous wastes t h a t  are contaminated with r a d i o a c t i v i t y ,  co- 

contaminated waste, wi l l  be  handled as required,  depending on t h e  amount 

of r ad ioac t iv i ty  present .  

co-contaminated waste i s  t o  first render the  material nonhazardous, then 

d e l i s t ,  and handle i t  as a rad ioac t ive  waste. Inc ine ra t ion  and concrete  

f i x a t i o n  treatment processes  are being designed t o  render such ma te r i a l  

nonhazardous. 

bas i s  with technica l  agreement from t h e  TDHE with in  a 6-month period. 

cleanup of mercury a t  Y-12, mercury concentrat ions in l i q u i d  discharges 

are assumed t o  be  reduced below t h e  2 ppb drinking water s tandard a t  a 

poin t  where the  stream leaves t h e  p lan t .  It i s  not known i f  t h e  aquat ic  

l i f e  stream guide of 0.05 ppb can be  achieved using cu r ren t ly  ava i l ab le  

technology. 

waste management. 

The genera l  s t r a t egy  adopted f o r  handling 

It i s  assumed t h a t  wastes can be  d e l i s t e d  on a case-by-case 

For 

The TDHE w i l l  be  informed of plans assoc ia ted  wi th  hazardous 

The CAA and CWA a r e  t h e  d r iv ing  forces  f o r  handling conventional 

waste. DOE w i l l  ob ta in  both  a i r  and NPDES permits. It i s  assumed t h a t  

i n d u s t r i a l  wastewater s tandards which provide BAT w i l l  be appl ied.  

Where possible ,  c e n t r a l  waste treatment and d i sposa l  f a c i l i t i e s  

w i l l  be  used by a l l  t h ree  p lan ts .  Examples of such f a c i l i t i e s . i n c l u d e  

the  san i t a ry  l a n d f i l l ,  t h e  l a r l e v e l  rad ioac t ive  waste d i sposa l  f a c i l i t y ,  

t h e  TSCA inc ine ra to r ,  and t h e  sludge f i x a t i o n  f a c i l i t y .  

22 
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3. R E Q U I R E D  ENVIRONMENTAL ACTIONS 

3.1 P-12 PLANT 

The Oak Ridge P-12 p l a n t  has  fou r  primary r e s p o n s i b i l i t i e s :  

1. production of nuclear  weapons components; 

2. f a b r i c a t i o n  i n  support  of DOE'S weapon design agencies;  

3. support  f o r  o t h e r  UCC-ND i n s t a l l a t i o n s  (several major Oak Ridge 

National Laboratory programs are phys ica l ly  l o c a t e d  a t  t h e  Y-12 s i t e ) ;  

processing of source and s p e d a l  nuc lea r  materials. 4. 

Major act ivi t ies  a t  Y-12 i nc lude  chemical processing of l i th ium and 

uranium compounds; p r e c i s i o n  f a b r i c a t i o n  of components from l i t h i u m ,  

uranium, and many o t h e r  materials; the  assembly of  t h e s e  components i n t o  

major subassemblies f o r  nuc lea r  weapons; and t h e  disassembly of components 

re turned from t h e  s tockp i l e .  As a result ,  t h e  p l a n t  has  numerous, complex 

waste and e f f l u e n t  streams. 

The Y-12 p l a n t  s i t e  (Figure 1) c o n s i s t s  of a n  i n n e r  i n d u s t r i a l  complex 

covering about 600 acres surrounded by a b u f f e r  area of approximately 4260 

acres. The p l a n t  f a c i l i t i e s  comprise 233 p r i n c i p l e  bu i ld ings ,  i nc lud ing  

l a r g e  machine shops,  chemical processing bu i ld ings ,  l a b o r a t o r i e s ,  

maintenance bu i ld ings ,  changehowes, and numerous p l a n t  support  f a c i l i t i e s .  

The ma jo r i ty  of t hese  f a c i l i t i e s  d a t e  from t h e  l a t e  1940s and e a r l y  1950s. 

Over t h e  yea r s ,  most of them have been remodeled and reworked numerous 

times i n  response t o  changing p l a n t  programs and requirements.  

Like t h e  o t h e r  Oak Ridge f a c i l i t i e s ,  Y-12 has f e l t  t h e  e f f e c t s  of t h e  

r a p i d l y  changing r egu la to ry  cllnate (Sect. 1). However, t h e  enhanced 

s e c u r i t y  and n a t i o n a l  urgency surrounding t h e  weapons production work a t  23 
Y-12, coupled with l e a n  defense appropr i a t ions  have tended t o  lower the 
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p r i o r i t y  f o r  responding t o  t h e  increased l e v e l  of r egu la t ion .  Even under 

these  cond i t ions ,  approximately $44 m i l l i o n  i n  c a p i t a l  funds have been 

expended s i n c e  1970 on environmental management-related p r o j e c t s  a t  Y-12. 

Over t h e  p a s t  few y e a r s ,  s i g n i f i c a n t  changes i n  t h e  i n t e r p r e t a t i o n  of 

e x i s t i n g  environmental r e g u l a t i o n s  have had a profound impact on Y-12's 

environmental management plans. Un t i l  1977, t o t a l  r e s p o n s i b i l i t y  f o r  

enforcing t h e  CWA a t  f e d e r a l  f a c i l i t i e s  such as Y-12 r e s t e d  with EPA. 

Under the  EPA, Y-12 had one NPDES permit w i th  f o u r  o u t f a l l s :  one a t  t h e  

o u t f a l l  of New Hope Pond (Fig.  l), one a t  a point  5 miles  west of t he  main 

p l a n t  s i t e  on Bear Creek (a t  IkLghway 95), one a t  t h e  o u t f a l l  of Rogers 

Quarry, and one a t  t h e  o u t f a l l  of Kerr Hollow Quarry. The Y-12 Plan t  has 

c o n s i s t e n t l y  m e t  t h e  e f f l u e n t  l i m i t a t i o n s  s p e c i f i e d  by t h e  NPDES pe rmi t s .  

However, i n  1977 t h e  Federal. Water P o l l u t i o n  Control A c t  w a s  amended 

allowing t h e  states t o  e s t a b l i s h  t h e i r  own S t a t e  water q u a l i t y  criteria. 

By l a w ,  t hese  cri teria took precedence over any EPA-issued NPDES pe rmi t s .  

The TDHE considers  t h a t  a l l  waters which arise in t h e  S t a t e  are waters of 

t h e  S t a t e  even though they may flow through private o r  f e d e r a l l y  owned 

property.  Therefore,  n o t  only t h e  o r i g i n a l  NPDES o u t f a l l s ,  bu t  a l l  on-si te  

streams m u s t  now meet S t a t e  water q u a l i t y  cri teria- 

This stricter i n t e r p r e t a t i o n  l e d  i n  May 1983 t o  t h e  s ign ing  of a 

Memorandum of Understanding (MOU) by DOE, EPA, and TDHE concerning numerous 

areas where Y-12 w a s  deemed t o  need water e f f l u e n t  q u a l i t y  upgrading. 

September 1983 t h e  Cornaniseloner of t h e  TDHE i s sued  a Complaint and Order 

r e l a t i v e  t o  p o l l u t i o n  of t h e  East Fork Poplar Creek watershed (EFPC), and a 

Complaint and Order concerning t h e  Bear Creek watershed w a s  i s sued  i n  

In 

December 1983. 24 
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In order t o  meet i t s  enviroumental management obligations, Y-12 must 

quickly make signif icant  changes i n  f a c i l i t i e s ,  processes, and procedures. 

The projects planned and funding required over the next 5 years have been 

divided into six categories: (1) radioactive waste, (2) hazardous waste, 

(3) co-contaminated waste, (4) conventional waste, ( 5 )  monitoring, and 

( 6 )  remedial-action and decommissioning. 

into one category, but i n  these cases the project i s  included under the 

category that f i t s  i t  best. 

Some projects do not f i t  cleanly 

Detailed Information on project scope and 

j u s t i f i c a t i o n  i s  contained i n  Appendix A.  

3 . 1 . 1  Radioactive Waste 

Y-12's major a c t i v i t i e s  of fabrication of components from uraniun and 

uranium al loys,  as well as the assembly and disassembly of weapons 

components, generate large quantities of radioactive wastes. Low-level 

radioactive uranium~ontaminated wastes represent the largest volume of 

material currently disposed of i n  the Bear Creek Burial Grounds. 

addition, large quantities of depleted ( i n  235U) uranium metal, primarily 

i n  the form of metal turnings (called "chips"), and uranium oxide material 

In 

are currently buried a t  that f a c i l i t y .  Under the Tennessee Water Quality 

Act, continued long term b u r i a l  of these materials i s  unacceptable because 

. t h e  water table i s  close to the surface v i t h  the potential for 

contaminating the groundwater. The low-level uranium-contaminated wastes 

will ultimately be buried i n  the Central Waste Disposal F a c i l i t y  

(Sect. 3.2.1.1),  a proposed 1986 ORNL l i n e  item project. After volume 

reduction i n  the Waste Material Preparation F a c i l i t y  (83 GPP, $750K), Y-12 

generated low-level contaminated materials will be placed i n  the Central 25 
Waste Msposal F a c i l i t y  (CGIDF) which i s  t o  be opened i n  l a t e  1985 [Xnitial  

Central Waste Disposal F a c i l i t y  Site Development (84-D-124 LI, 1575K) ] 
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To dispose of t h e  uranium oxide material and uranium and uranium alloy 

metal, Y-12 i s  proceeding t o  design and c o n s t r u c t  Uranium Chip  Oxidizers 

(84-D-124 LI, $500K) and above-ground, conc re t e  v a u l t s  i n  which t o  s t o r e  

a l l  uranium metL (except c h i p s  and powders) and uranium oxide [Uranium 

Oxide Storage Vaults (83,86,88 GPP, $1050K; 84-D-124 LI, $350K)]. 

Two o t h e r  s t o r a g e  areas f o r  uranium and uranlum-contaminated metals 

r e q u i r e  modifications.  

as uranium sc rap  accumulated from t h e  machining and metal p repa ra t ion  

ope ra t ious  are s t o r e d  i n s i d e  fenced areas nea r  Buildings 9720-5 and 9720- 

13. Also, various sc rap  metals contaminated wi th  uranium are being s t o r e d  

i n  the  salvage yard a t  t h e  w e s t  end of t h e  p l a n t  u n t i l  arrangements can be 

made f o r  smelt ing them. Modifications t o  both of t h e s e  areas are needed t o  

minimize t h e  p o s s i b i l i t y  of low-level r a d i o a c t i v e  contamination reaching 

s u r f a c e  and groundwaters. 

during 1984 t o  determine t h e  r equ i r ed  mod i f i ca t ions ,  schedules,  and funding 

Uranium sc rap  from disassembled components as w e l l  

Engineering assessments are t o  be conducted 

[Engineering Assessment of Modifications t o  9720 Warehouse Storage Area (84 

exp, $50K), Engineering Assessment of Modifications t o  Salvage Yard Scrap 

Metal Area (84 e-, $SOK)] ,  

t o  i d e n t i f y  mechanisms f o r  d i s p o s a l  or r e c y c l i n g  of this sc rap  

Studies are underway i n  conjunction wi th  ORGDP 

[Contaminated Scrap Di spos i t i on ] .  

The Source Control and Treatment p r o j e c t  (82-D-107 L I ,  $4000K) which 

i s  planned t o  improve t h e  c o n t r o l  of a i r b o r n e  r ad ionuc l ide  emissions,  

addresses o n l y  t h e  most cr i t ical  of Y-12's known r ad ionuc l lde  emission 

sources. A Stack Emission Control p r o j e c t  (86-OR-GB-1 L I ,  $30,OOOK) would 

provide funding t o  i n s t a l l  BAT on a l l  major sources.  Both of t hese  

p r o j e c t s  are i n  keeping with DOE'S ALARA program f o r  c o n t r o l  of exposure t o  

i o n i z i n g  r a d i a t i o n ,  In a d d i t i o n ,  t h e  EPA haa r e c e n t l y  proposed t o  26 
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promulgate extremely stringent l imits  for off-site  radiological dose (under 

CAA) as well as BAT on a l l  radionuclide sources, which would make the Stack 

Emission Control project essential i f  Y-12 i s  t o  be in compliance. 

3.1.2 Hazardous Waste 

DOE Order 5480 .2 ,  "Hazardous and Radioactive Mixed Waste Management" 

(published December 13, 1982) established hazardous waste management 

procedures for f a c i l i t i e s  operated under authority of the AEA, as amended. 

The complex nature of Y-lZ's operations i s  reflected i n  the f a c t  that about 

150 waste streams are currently considered hazardous under 5480.2.  

also has 26 currently active  hazardous waste treatment, storage, o r  

Y-12 

disposal f a c i l i t i e s  that must meet very stringent requirements under 5480 .2  

which require that DOE 

as RCRAS. 

Approximately 200 

wastes co-contaminated 

f a c i l i t i e s  be controlled under a program as rigorous 

3 
yd of potential RCRA hazardous wastes and/or RCRA 

w i t h  uranium must be disposed of from Y-12 on an 

annual basis. Historically,  most o f  these materials have been buried i n  

the Bear Creek B u r i a l  Grounds. 

because of concern about groundwater contamination. 

However, t h i s  practice has been halted 

Beginning in February 1984, Y-12 will ship certain nonradioactive 

hazardous wastes t o  commercial storage and/or treatment f a c i l i t i e s  on a 

quarterly basis or as generation rates require. These wastes w i l l  have 

been staged through an existing warehouse modified t o  accept RCRA wastes 

[Modifications to Building 9720-9 ( 8 4  exp, $200K)]. Various l i q u i d  

hazardous wastes, such as acids and bases, will be treated i n  wastewater 

27 treatment f a c i l i t i e s  t o  render them nonhazardous. 

Waste o i l  and coolants were at  one time disposed of i n  the Bear Creek 

Burial Grounds and Oil Landfarm. This material i s  currently being sold or 
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stored v i t h  minimal processing. 

processing capability by upgrading and expanding Y-12 oil/water/solvent 

Plans are underway to provide some 

separation and d i s t i l l a t i o n  capabil i t ies  v i a  the Waste Oil/Solvent 

Separation and Storage F a c i l i t y  (84-D-124 LI,  $8OOK) and Waste Coolant 

Processing F a c i l i t y  (83 GPP, $845K). The emphasis is on improved storage 

and increasing s a l a b i l i t y .  However, much of this material w i l l  ultimately 

be disposed of in the TSCAincInerator to be b u i l t  a t  ORGDP under the 

Compliance w i t h  Toxic Substances Control Act l i n e  item (Sect. 3.3.3).  

For many years, several Y-12 process waste streams have been directed 

i n t o  EFPC. However, compliance with the Tennessee Water Quality A c t  makes 

this practice unacceptable. 

LI, $750K) would provide a package treatment system to remove trace amounts 

A Plating Waste Treatment F a c i l i t y  (84-D-124 

of metals, cyanides, and organics from 8.7 million g a l  of plating shop . 
rinse water per year. 

$200K) w i l l  treat 1.5 million gal  of water/paint from the plant's p d n t  

An East End Waste Treatment F a c i l i t y  (84-D-124 L I ,  

shops, as well as 52,000 gal o f  water containing detergent, o i l ,  and d i r t ,  

on an annual basis. 

Funding is needed for numerous modifications t o  existing 

facilltles/procedures t o  meet the requirements o f  DOE 5480.2,. The RCRA 

Compliance Program (84,8S exp, $2500K) provides funding for evaluating 

plant systems, formalizing procedures and training workers. Revisions to 

Interim Storage Areas (84,85 exp, $200K) vi11 involve diklng and other 

physical improvements. Special Coolant Biodegradation Reactor Analyses (84  

exp, l O K ) ,  Acetonitrile (ACN) Incinerator Analyses ( 8 5  exp, $25K), and 

Machine Coolant Storage Tank Analyses ( 8 4  exp, $10K) are also required. 

Modifications to Two O i l  Retention Ponds ( 8 5 , 8 6  GPP, $1500K), located in 

28 
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the Bear Creek Burial Grounds, mus; be further evaluated but  may include 

fencing, pond l iners,  and s p i l l  prevention techniques. 

Acetonitrile (ACN) is stored i n  55-gal drums unti l  i t  is burned i n  a 

dedicated incinerator. Modifications to ACN Drum Yard (85  GPP, $500K) w i l l  

include a concrete pad and dike for the storage yard. 

to Building 9404-7 PCB Storage Area (84  exp, $20K) are necessary t o  

increase the height of the d i k e  around the building to comply w i t h  current 

requirements for PCB storage. 

Mnor Modifications 

PCB-Contaminated O i l  Storage Capacity ( 8 5  GPP, $60K) must be increased 

to phase out one 20,000 gal and one 10,000 gal  underground storage tank. 

Underground storage of hazardous materials is l i k e l y  to be precluded i n  the 

future by the State, 

Modifications to Salvage Yard Oil/Solvent Drum Storage Area ( 8 4  exp, 

$25K) must*include expanding the diked area in the salvage yard and 

replacing damaged or leaking drums which hold material awaiting future 

disposition. 

made possibie the elfmination of many of the drums i n  the salvage yard 

Improved storage tanks previously procured (82,83 exp) have 

area. 

A detailed study m u s t  be made to define specif ic  requirements for what 

vi11 be included i n  Modifications to Chestnut Ridge Security Pits  (85 ,  86, 

87 QP, S1700K). Extensive modifications are required if a l l  requirements 

of  DOE 5480.2 are t o  be met. 

Replacement of PCB Transformers (84-D-124 LI,  $5000K), i n  

environmentally vulnerable locations, w i t h  non-PCB equipment is required 

for continued compliance with TSCA, Other PCB transformers will be 

replaced i n  subsequent years Multisite Electrical  Systems Upgrade (86-0R- 

GB-13 U, $5000) .  29 
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The plant's S p i l l  Prevention Program (83, 85-87 GPP, $1550K; 84-D-124 

LI $550K) w i l l  provide diking and other special control features a t  

hazardous l i q u i d  transfer points, around hazardous material storage tanks, 

and a t  other high-risk locations. 

Existing Dikes (84 exp, $240K) i n  order t o  assure that they meet the 

requirements of the S p i l l  Prevention Program. 

Efforts are continuing t o  Repair 

3 . 1 . 3  &-contaminated Waste 

The S-3 Ponds located a t  the far west end o f  the Y-12 Plant have been 

collecting hazardous and low-level radioactive co-contaminated liquid 

wastes from the plant for about 32 years. As of August 1983, the t o t a l  

annual quantity of l i q u i d  wastes entering the four interconnected ponds was 

estimated t o  be approldmately 2.7 million gal.  

The S-3 Ponds are a source of contamination through groundwater t o  

Bear Creek and East Fork Poplar Creek. 

chemical composition of these ponds since 1962. 

i n  the ponds and their contents led Y-12 to recognize the need to 

discontinue their use and to plan instal lat ion of a pollution control 

f a c i l i t y  for treatment of the waste solutions being disposed in  them. 

1975, a plan and a cost estimate for closing out the ponds were prepared 

that recognized the need for a development program and the necessity for 

continual operation unti l '  an alternative treatment method was implemented. 

In 1977 the need for a waste solution processing f a c i l i t y  was identified i n  

a 1980 capital  project budget submission and planning and engineering 

design funds were received in  1979. The current plans t o  close o u t  the S-3 

Ponds are addressed i n  Sect. 3 . 1 . 6 .  

Y-12 has been characterizing the 

The long-standing interest 

In 

30 
Before use of the ponds can be discontinued, alternative treatment 

methods must be provided for the waste streams that have h i s t o r i c a l l y  been 
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discharged to the ponds. The interim plan i s  t o  c o l l e c t  these waste 

I 
I 

solutions a t  Y - 1 2  and transport them v i a  tank t r a i l e r s  and approved 

transport containers to ORGDP for treatment [Processing Y-12 Wastes a t  

- ORGDP (84-86 exp, $4100)]. 

concentrations W i l l  be returned t o  Y-12 for storage and ultimate treatment 

The neutralized solutions w i t h  high nitrate  

i n  the West Tank Farm Storage (83,84 CE, $3330K) and West Tank Farm 

Treatment F a c i l i t y  (8443-124 LI, $1050K). 

nitrate concentration w i l l  

through NPDES discharge points. 

Solutions that do not have high 

be discharged from ORGDP a f t e r  treatment 

Arrangements w i l l  be made for commercial 

disposal o f  those waste streams now going to the S-3 ponds that do not have 

uranlum contamination and are not amenable t o  treatment a t  ORGDP. 

The long-term plan for handling S-3 Pond wastes consists of col lecting 

and transporting of nitrate  wastes to the West Tank Farm Treatment F a c i l i t y  

and nonnitrate wastes t o  a new Central Pollution 'Control F a c i l i t y  (81-D-120 

LI, $6800K). An Expansion of  West Tank Farm (85,86 CE, $4000K) may be 

required i n  future years. 

As explained i n  Sect. 3.1.2, large quantities of sol id  RCRA hazardous 

wastes co-contaminated w i t h  uranium have h i s t o r i c a l l y  been disposed of i n  

the Bear Creek Burial Grounds. Since this area is no longer t o  be used, i t  

i s  planned t o  store these co-contaminated solid wastes in a temporary 

warehouse (Building 9720-9) u n t i l  the design and construction of the RCXA 

and Co-Contaminated L i q u i d  and Solid Waste Storage F a c i l i t y  (84-D-124 L I ,  

$800K) is completed. Further Expansion of RCRA and Co-contaminated L i q u i d  

and Solid Waste Storage F a c i l i t y  (TBD) w i l l  be required t o  add storage 

capacity and/or provide treatment for these wastes. Many of the stored 

wastes w i l l  be candidates for f ixation i n  concrete, which w i l l  be an 

available technology at  ORGDP as early as 1984 using a temporary batch 
31 
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p l a n t ,  and/or d e s t r u c t i o n  i n  the  ORGDP i n c i n e r a t o r ,  which i s  scheduled f o r  

s t a r t u p  i n  mid-1987 (see Sect. 3.3.3). 

3.1.4 Conventional Waste 

The need f o r  a technique t o  equa l i ze  t h e  pH of t h e  l i q u i d  e f f l u e n t  

from Y-12 w a s  recognized i n  t h e  e a r l y  1960s. In 1963, a 5 acre pond w a s  

constructed a t  t h e  east end of t h e  plant a t  a coa t  of $193,500. 

named New Hope after an  o l d  community i n  the  area, has  p ropor t iona l  

sampling systems a t  both t h e  i n l e t  and t h e  o u t l e t .  

continuously and i s  telemetered i n t o  t h e  P l a n t  Emergency Control Center 

where pH changes can be observed. 

continuously measured and recorded. 

The pond, 

The pH is recorded 

Also, t h e  flow rate of t h e  e f f l u e n t  is  

The design of t h e  pond inc ludes  a s p e c i a l  water d i s t r i b u t i o n  system t o  

enhance m i a n g  wi th in  t h e  pond. In t h e  e a r l y  19709, an o i l  skimmer w a s  

added t o  remove s u r f a c e  accumulation of o i l  and d e b r i s .  Later., a water 

g a t e  w a s  i n s t a U e d  a t  t h e  o u t l e t  t o  a l low t h e  e f f l u e n t  t o  be r e t a ined  f o r  

ten t o  twelve hours i n  t h e  event  of a l a r g e  chemical o r  o i l  release. 

contained, such a s p i l l  could be t r e a t e d  be fo re  being released.  

Once 

The primary func t ions  of t h e  pond today are pH adjustment (through 

flow equa l i za t ion )  and s e t t l i n g  of i n s o l u b l e  materials, such as sediment 

vhich may be contaminated v i t h  uranium and mercury. In 1973, t h e  pond 

sediment w a s  removed and t r a n s f e r r e d  t o  a d r y  b a s i n  on t o p  of Chestnut 

U d g e ,  south of t h e  pond. 

i n d i c a t e d  continued sedimentation and a need f o r  another  New Hope Pond 

Sediment Removal p r o j e c t  (84.85 exp, S150K). C u r r e n t l y ,  a New Hope Pond 

Recent eva lua t ions  of pond c a p a c i t y  have 

Bypass (83 GPP, $410K) i s  being constructed around t h e  pond t o  a l low foz 32 
i s o l a t i o n  during t h e  next  c leaning operat ion.  This bypass w i l l  a l s o  allow 
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the pond t o  be isolated for longer periods of time i n  the event of an 

accidental s p i l l  as described above. 

Essentially all l i q u i d  process waste streams from Y-12 

fadlit ies/operations must be diverted from direct  discharge t o  EFPC t o  an 

acceptable treatment system prior t o  release i n  order to meet the Tennessee 

Water Quality Act. A major step has already been made i n  this area. The 

Y-12 laundry, which was a major contributor t o  EFPC, has been shut down, 

and Y-12 laundering'is now being handled by the ORGDP Laundry. For other 

EFPC effluents, A Source Collection and Treatment F a c i l i t i e s  project 

(84-D-124 LI,  $7725K) w i l l  provide col lection tanks w i t h  curbs, pumps, 

piping, and truck loading stations t o  a l l o w  for each of the wastes t o  be 

transported t o  the appropriate central treatment f a c i l i t y .  

Approximately 4 million gal  per year of acidic  runoff results from 

r a i n f a l l  contacting and percolating through the Y-12 Plant coal yard, 

located next to the steam plant. The runoff has a pH range of 2 to 3 and 

contains suspended coal fines and metal contaminants (iron, manganese, 

arsenic, and others) and i s  subsequently discharged to the EFPC. About 20 

million g a l  of ion-exchange regeneration acid having a pH range of 1.5 to 

4.5 and 20 million gal  of boiler blowdown t y p i c a l l y  a t  an elevated 

temperature and having a pH of about 11 are also released to the creek 

annually. The Steam Plant Wastewater Treatment F a c i l i t y  (84-D-124 LI, 

$4000K) provides f o r  the treatment of  these acid and caustic discharges. 

The treated effluent will be a permitted o u t f a l l  to the EFPC. 

Several Improvements are required i n  Y-12's management of  i t s  a i r  

emissions. The most notable of Y-12's problems in  this  area involves the 

particulates ( f l y  ash) from the steam plant. On April 14, 1982, DOE signed 

a Federal F a c i l i t i e s  Compliance Agreement w i t h  the EPA which placed the 33 
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Y-12 Steam Plant on a schedule t o  o b t a i n  compliance w i t h  the CXA and the 

State Implementation Plan for Tennessee. The Steam Plant Improvement 

(78-17-D L I ,  $13,500K) project includes the instal lat ion o f  fabric f i l t e r s  

(baghouses) t o  e f f e c t  the control o f  particulates. 

The principal v o l a t i l e  organic compound emitted by Y-12 is 

perchloroethylene (tetrachloroethylene). In most industries, i t  i s  usually 

used as a solvent i n  degreasers, b u t  the primary use in Y-12 i s  as a 

machine coolant i n  the M-Wing Shop. Additional and replacement machines 

have increased perchloroethylene emissions above State regulated l i m i t s .  

Also, perchloroethylene is considered a health hazard and a possible 

carcinogen, making i t s  replacement as a standard process material highly 

desirable. The +Wing Coolant Changeout project (81-D-115 L I ,  $3800K) will 

replace the machine coolant w i t h  a propylene glycol-water mixture. 

Another Y-12 air  emission of concern' is hydrogen fluoride (HF). 

Hydrogen fluoride emissions arise almost exclusively from the chemical 

processing operations i n  Buildings 9212 and 9206. Recent and projected 

increases i n  production will signif icantly  increase these emissions, 

possibly to levels  above State of Tennessee control limits.  Process 

controls to minimize the necessity for use of  excess HF i n  the chemical 

operation are being installed. In addition, an HF Scrubbers (81-D-120 L I ,  

$1000K) project should essential ly  eliminate these operations as a i r  

pollution sources. 

An overall  inventory and evaluation of  Y-12's stack effluents is 

underway [Stack Characterization (84 exp,  $85K)] and VLll serve as a basis 

for  a more comprehensive, long-range a i r  emissions management plan. A 

Drainage System Verification (84 exp, $250K) project is continuing in 1984 
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to assure that a l l  effluents from the Y-12 drainage system are well 

understood and documented. 

In the area of conventional sol id  waste, Y-12's Sanitary Landfill  2 

was permitted by.the State and became operational i n  April 1983. 

f a c i l i t y  serves ORGDP, O W ,  and other DOE prime contractors i n  Oak Ridge 

i n  addition to the Y-12 Plant. 

The 

A permit modification, which i s  expected to 

be finalized soon, allows the disposal of asbestos, aerosol cans, beryllium 

oxide, and glass as well as combustibles and decomposable materials i n  this  

l a n d f i l l .  

contaminated materials with sanitary wastes, a Trash and Scrap Monitoring 

F a c i l i t y  (84-0-124 LI, $150K) i s  to be b u i l t .  This project will provide 

radiation detectors to ensure that no radioactive wastes are placed i n  

Because of the high potential for inadvertently mixing uranium- 

Sanitary Landfill  2. . 

3.1.5 Monitoring 

Environmental monitoring requirements a t  Y-12 have increased a t  an 

astounding rate. Studies are needed t o  evaluate existing situations t o  

determine what remedial actions may be required and t o  meet monitoring 

requirements i n  the various environmental management laws and regulations. 

To evaluate the extent of contanination of surface and groundwaters that 

has resulced fro= disposal practices i n  the Bear Creek watershed, extensive 

Bear Creek Burial Grounds Groundwater Evaluation (84-88 exp, $500K) studies 

are underway. Characterization of L i q u i d  Wastes (84-86 exp, $1000K) that 

are currently flowing into EFPC i s  required to determine which effluents 

must be treated. 

Additional NPDES Monitoring/Sampling Stations (84-0-124 LI, $1300K) 

Will be required because of expected changes i n  Y-12's NPDES permit(s) i n  

1984. The actual number and type of  NPDES monitoring stations required 35 



20 

will not be known unti l  EPA has issued the permits, b u t  the best current 

I 

estimate i s  that a t  least  nine new stations will be specified. 

Compliance w i t h  DOE Order 5480.2 for hazardous and co-contaminated 

waste management requires more new analyses and monitoring systems, 

including RCRA Waste Analysis Plan Development (84-85 exp, $200K) and - RCRA 

Groundwater Monitoring and Protection (84-85 exp, $330K). 

Two Meteorological Towers (84 GPP, $200K) are t o  be instal led on the 

Y-12 s i t e  to improve a i r  emission management. 

data are required as a prerequisite for computer modeling studies and for 

predicting the behavior of various a i r  emissions as well as to define the 

effectiveness of new controls. 

greatly contribute t o  the quality of Y-12's a i r  monitoring data. An 

Site-specific meteorological 

Improved equipment and procedures Will 

engineering evaluation currently underway [Stack Monitoring Evaluation (84 

exp, $loOK)] w i l l  define which of Y-12's stacks and stack monitoring 

equipment w i l l  need t o  be modified [Stack Monitoring Upgrade (87 LI, 

SSOOOK) . 
The tremendous increase i n  monitoring requirements has led to a 

tenfold increase i n  the workload for the Y-12 Analytical Laboratory. This 

demand cannot be met even by using outside laboratories and by working 21 

s h i f t s  per week a t  the Y-12 Analytical Laboratory. The solution to this  

concern i s  to Refurbish and Expand the Plant Lab (84-D-124 L I ,  $850K; 84 

exp, $500K; 85 exp, SSOOK) to provide space for additional lab personnel 

and equipment. 

3.1 .6  Remedial A c t i o n  and Decommissioning 

Y-12 i s  in  the process of closing down operation of several major 

8d q6 
waste management f a c i l i t i e s .  The need for the Closeout of the S-3 Ponds 

(84-86 exp, $6000K) was discussed under Sect. 3.1 .3 .  Considerable expense 



324 
21 

and c a p i t a l  equipment funds have a l r eady  been spent  on the  e a r l y  s t ages  of 

this project .  The closeout  p l an  includes:  

1. 

2. 

3.  

4. 

5. 

6. 

7. 

. 8. 

9. 

10. 

n e u t r a l i z a t i o n  of t h e  l i q u i d  i n  t h e  fou r  ponds t o  precipi ta te  m e t a l  

hydroxides; . 

b i o l o g i c a l  treatment t o  reduce t h e  concentrat ions of n i t ra te  and t o t a l  

organic carbon; 

s epa ra t ion  of t h e  s o l i d  and l i q u i d  phases by sedimentation; 

a n a l y s i s  and c h a r a c t e r i z a t i o n  of t h e  l i q u i d  and s o l i d  phases ; 

discharge of t h e  t r e a t e d  wastewater; 

performance of l e a c h a b i l i t y  and t r a n s p o r t  analyses  on core samples 

from the  ponds t o  determine t h e  need f o r  a d d i t i o n a l  e a r t h  removal; 

i n s t a l l a t i o n  of a rain-excluding cover over t h e  ponds; 

removal of t h e  w e t  s o l i d s  from t h e  ponds f o r  s o l i d i f i c a t i o n  i n  cement; 

t r a n s f e r  of t h e  co-contaminated s o l i d i f i e d  products t o  an  approved 

d i s p o s a l  s i te ;  and 

f i l l i n g  the ponds us ing  t h e  demolished pond walls and f i l l  e a r t h  t h a t  

has been checked f o r  hazardous c o n s t i t u e n t s ,  capping t h e  f i l l  w i th  

impervious c l a y  and covering w i t h  t o p s o i l  f o r  seeding wi th  g ra s s .  

The c loseou t  is expected t o  be complete by January 1987. 

Rehab i l i t a t ion  of Bear Creek (87 L I ,  $20,00OK) w i l l  involve yet-to-be 

determined a c t i o n s  f o r  m i t i g a t i n g  concerns r e l a t e d  t o  t h e  contaminated 

( p r i m a r i l y  by aluminum and uranium) sediments of t h e  creek; contaminated 

groundwater, and contaminated s o i l s .  Special  t reatment  may be r equ i r ed  f o r  

t h e s e  s o i l s  and sediments i f  t hey  are c l a s s i f i e d  as coron tamina ted  

hazardous waste. The outcome of t h e  Msposa l  Area Remedial Actions p r o j e c t  

(see next paragraph) vi11 affect t h e  schedule f o r  R e h a b i l i t a t i o n  of Bear 

Creek. G 37 
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Operations i n  the Bear Creek Burial Grounds are t o  be ceased because 

of groundwater contamination problems there (Sect. 3.1.1). Studies to 

determine Burial Grounds Inventory (84 exp, S150K) are underway as well as 

B u r i a l  Grounds Remedial Action Studies (84 exp, S1200K). A plan for  

closure and remedial action i n  the Bear Creek Watershed area to restore 

water q U t y  is t o  be submitted t o  the EPA and TDEIE by July 1, 1984- 

Specifics of the required Disposal Area Remedial Actions (84-D-124 L I ,  

$12,00OK) w i l l  not be known until that time. 

Remedial Action (84 exp, $200K) i s  already underway. 

Early work on O i l  Landform 

Classified material was buried i n  1965 and 1966 under the s i t e  of the 

current Y-12 coal pi le.  There is concern over the p o s s i b i l i t y  that because 

of the acidic  nature of rainwater leaching through the coal,  the buried 

material is being dissolved, leading t o  contamination o f  EFPC and the 

groundwater. A program i s  underway to evaluate the groundwater cycle  and 

to determine a method for removing a l l  previously buried roaterial and 

relocating i t  to an appropriate s i t e  [Excavation of Coal P i l e  Burial Pit 

(84 exp, $25OK)]. 

b u i l d u p  of the coal inventory i n  September 1984. 

The excavation i s  planned t o  be completed prior t o  

Lithium isotope separation processes operated i n  the l a t e  1950s and 

early 1960s resulted i n  extensive losses of mercury within the Y-12 Plant; 

some of this mercury was l o s t  to the environment outside of the plant by 

way of EFPC. Today, some of the residual mercury contained i n  o l d  process 

buildings and grounds of the plant i s  escaping to EFPC. This results i n  a 

continuous violation of the Tennessee Stream Guide for mercury (0.05 p p b ) .  

Current concentrations i n  EFPC average 3 to 4 ppb (the drinking water 

standard for mercury is 2 ppb). 

there is no immediate or foreseeable risk  t o  the health of the public as a 3s 
Available data support the judgment that 
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r e s u l t  of t he  p a s t  o r  c u r r e n t  r e s i d u a l  mercury discharges o t h e r  than an  

u n l i k e l y  p o s s i b i l i t y  of harm t h a t  would result i f  a person wer.e t o  i n g e s t  a 

l a r g e  number of f i s h  con ta in ing  mercury a t  concentrat ions higher  than 1 ppm 

from the EFPC o n - a  cont inuing bas i s .  

w i l l  be  diminished as t h e  secondary mercury sources  are i d e n t i f i e d  and 

Even this low-probabili ty s i t u a t i o n  

eliminated. The p u b l i c  h e a l t h  r i s k  from t h e  use of mercury-contaminated 

s o i l s  and sediments needs f u r t h e r  a n a l y s i s ;  however, t h e r e  is presen t ly  no 

known pub l i c  h e a l t h  problem t h a t  has r e s u l t e d  from t h e i r  use. 

Inves t iga t ions  are underway t o  i d e n t i f y  t h e  e x i s t i n g  sources  of 

mercury i n  t h e  Y-12 P lan t  that are contaminating EFPC [Mercury Source 

I d e n t i f i c a t i o n  and Remedial Action Planning (84-88 exp, $800K)]. Some 

cleanup a c t i v i t y  has been and w i l l  be performed using expense funds 

[Mercury Cleanup (84-88 exp, $2700K)]. However,. t h e  f a c t  t h a t  some of t h e  

secondary sources  are area r a t h e r  than po in t  sources ,  makes f a c i l i t i e s  f o r  

Reduction of Mercury i n  P l a n t  E f f l u e n t s  (85-D-121 L I ,  $15,00OK) necessary.  

S p e c i f i c  Treatment of Mercury-Contaminated Water (84 exp, $1000K) t h a t  has  

c o l l e c t e d  as a result of p ipes  bu r s t ing  i n  one of t h e  former l i t h i u m  

f a c i l i t i e s  has been necessary during 1983 and 1984. 

One of t h e  o l d  l i t h i u m  i s o t o p e  sepa ra t ion  process bu i ld ings  and a 

small support  bui lding must be s t r i p p e d  and decontaminated [Decommissioning 

of Li thium Isotope Faci l i t ies  (84 exp, $500K; 84-D-124 L I ,  $12,00OK)], 

o t h e r v i s e ,  they all continue t o  c o n t r i b u t e  t o  t h e  unacceptable 

concen t r a t ion  of mercury i n  EFPC. All a c t i v e  production and support  

ope ra t ions  c u r r e n t l y  l o c a t e d  i n  t h e  process bu i ld ing  must be r e l o c a t e d  

[Relocat ion of Production and Support F a c i l i t i e s ,  (84-D-124 L I ,  $6400K)] t o  

ensure t h e  h e a l t h  and s a f e t y  of t h e  bu i ld ing  occupants during removal of 

t h e  process equipment and asbestos-bearing in su la t ion .  
- 

39 
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In 1974, about 10 years a f t e r  the lithium isotope separation 

production operations were shut down, a study of a small group of Y-12 

mercury workers was conducted to determine whether any of the members of 

this group had obsemable symptoms of chronic mercury poisoning or other 

e f f e c t s  of their exposure to mercury. 

follow-up Mercury Health Study (84-88 exp, $1500K) directed toward the same 

objective has been init iated.  

with the National Institute of Occupational Safety and Health (NIOSH). 

No such symptoms were found. A 

This study w i l l  be performed In cooperation 

A wide variety of Special Off-Site Studies (84-88 e x p ,  $850K) related 

to the Y-12 mercury situation are ongoing. 

are Off-Site Environmental Evaluations (84-88 exp, $3750K) associated with 

the DOE, EPA, TVA, TDXE, and U.S. Geological Survey Interagency Task Force. 

This task force i s  charged with Investigating contamination (mercury, 

In addition t o  these a c t i v i t i e s  

uranium, thorium, plutonium, beryllium, and PCB) of the sediment i n  the 

Tennessee and Clinch Rivers and their tributaries downstream of Oak Udge. 

Four areas of pollution are being studied: surface water, s o i l s  and 

sedhents, groundwater, and f isheries.  The requirement for Rehabiliation 

of  East Fork Poplar Creek (87 L I ,  S20,OOOK) w i l l  be determined from these 

s tudies . 
A l l  DOE f a c i l i t i e s  are subject to Comprehensive Environmental 

Response, Compensation, and L i a b i l i t y  Act (CERCLA) jurisdiction. WE 

Headquarters i s  working to develop a CEBCLA assurance program, and an 

interim guidance has been issued. This guidance states that actions 

undertaken by DOE i n  response to C E R C U  should be designed to meet EPA 

requirements . 
CERCW applies to inactive waste s i t e s  that contain hazardous wastes 

s p e c i f i c a l l y  l i s t e d  by EPA, that have characteristics generally identified 
. 40 
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under the RCRA, or that are described I n  DOE Order 5480 .2 ,  "Hazardous and 

Radioactive Mixed Waste Management". Under CERCLA, remedial action or 

removal is required on release or threat of release of a hazardous 

substance which may present a substantial danger t o  public health or 

welfare. 

In addition t o  the many s i t e s  i n  the Bear Creek Burial Grounds area 

and the Coal P i l e  P i t ,  the following inactive waste s i t e s  have been 

identified for the Y-12 Plant: 

Site  - 
- Security p i t  NW of 9204-4 

- Effluent p i t  near 81-22 (S-2) 

- Pit  west of 9404-1 

- Field north of 9712 (garage) 

Size (acres) 

1 

0.33 

0.1 

2 

CERCLA Site  Evaluation Studies ( 8 5 , 8 6  exp, $575K) must be made of each 

of these s i t e s  t o  determine what, i f  any, remedial actions must be taken. 

A t  this time, i t  i s  not possible to predict the funding l e v e l s  that may be 

required for such actions. 

3.2 OAK RIDGE NATIONAL LABORATORY 

ORNL i s  a multidisciplinary research laboratory w i t h  roles i n  the 

development of long-term, high-risk, high-payoff technology and stewardship 

of large and expensive research f a c i l i t i e s .  

conducted for DOE and other agencies. 

heavy-ion nuclear reactions; transuranic element processing, production, 

and research f a c i l i t i e s ;  f a c i l i t i e s  for stable isotopes production; and a 

Research and development i s  

ORNL has resources for studying 

laboratory for  producing and studylng surface modifications o f  solids.  41 
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ORNL supports energy-base technologies, basic research i n  physical and l i f e  

sciences, work for other federal agencies and technology transfer t o  the 

private sector. 

The TD€IE and.EPA conducted a Compliance Evaluation Inspection of ORNL 

on August 23, 1983, and a Notice of Noncompliance was issued by TDHE on 

October 26, 1983. About $55 million has been spent a t  ORNL i n  recent years 

to correct or mitigate environmental problems. 

are planned at  O W L  to address concerns related t o  radioactive waste, 

hazardous waste, mixed or co-contaminated waste, conventional waste, 

monitoring, and remedial action and decommissioning. Projects proposed 

a f t e r  1984 are l i k e l y  t o  change as a result of continuing development and 

engineering studies. 

j u s t i f i c a t i o n  i s  contained i n  Appendix A. 

Environmental a c t i v i t i e s  

Detailed information on project scope and 

3.2.1 Radioactive Waste 

ORNL has been a leader i n  the processing of radioactive substances 

since i t s  establishment. 

and development; f u e l  cycle studies; isotope preparation, enrichment, and 

purification; and radwaste processing and disposal studies. 

this  ongoing e f f o r t  i s  the production of low-level sol id  and l i q u i d  

radioactive wastes. These wastes are routineJy collected, processed, and 

disposed of i n  f a c i l i t i e s  a t  the Laboratory. Some features and components 

of these systems need t o  be replaced, repaired, or modified i n  order t o  

a l l e v i a t e  environmental concerns. 

A c t i v i t i e s  i n  this area include process research 

Inherent t o  

3 . 2 . 1 . 1  low-level Solid Waste 

One acceptable method for  disposing of solid low-level waste is 

42 shallow-land burial. However, several environmental concerns, including 
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migration of radionuclides v i a  groundwater 

exnployfng this method, Problems have been 

flows, must be considered when 

experienced w i t h  some of OW'S 

older, now inactive, burial grotmds, and corrective measures have been 

taken or are planned (Sect. 3.2.6). 

obtained, and standards and guidelines are currently available t o  allow the 

design of burial grounds w i t h  very high confidence i n  their capability for 

containing the wastes. 

Considerable knowledge has since been 

Existing burial space a t  ORNL i s  anticipated to be exhausted by 1990; 

therefore, projects are underway to address the Laboratory's needs by 

reducing the rate of generation as well as by preparing additional burial 

space- The Anaerobic Digestor System (84 GPP, $665K) will reduce volume by 

the digestion of contaminated c e l l u l o s i c  and animal wastes from ORNL's 

research a c t i v i t i e s .  

The Central Waste Disposal F a c i l i t y  (84 CE, $200K; ORNL-86-AR-2 LI, 

$7500K) is proposed t o  serve the disposal needs o f  ORNL, Y-12, and ORGDP 

for the long term. 

with stateaf-the-art technology to conform t o  the best practices and 

l a t e s t  applicable regulations- 

wastes produced by a l l  three f a c i l i t i e s ,  such as cleaning materials, 

construction debris, etc. ,  and wastes fixed i n  grout. Extensive f i e l d  

work, which has been underway for 2 years, is continuing to f u l l y  

characterize this disposal s i t e  and to a l l o w  i t s  qualification. 

i s  being conducted pursuant to the guidelines of the NEPA. 

disposal area, I n i t i a l  Development, SWSA #7 (87 GPP, $900K), has also been 

proposed for engineered storage o f  radioactive waste. 

This shallow-land b u r i a l  f a c i l i t y  i s  being designed 

It will receive the standard low-level 

This work 

An additional 

Additional f a c i l i t i e s  planned include a Remote Handled TRU Waste 

43 F a c i l i t y  (84 GPP, $loOK) and the Shielded TRU Waste Storage (85 GPP, 
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$200K). 

contaminated with more than 100 nanocurles of transuranics (TRU) per gram, 

and the l a t t e r  i s  an expansion of existing storage capacity. 

The former i s  for packaging of high beta-gamma a c t i v i t y  waste 

3.2.1.2 Liquid Waste System 

The two systems for col lection,  treatment, and disposal of low-level 

(process) and intermediate-level l i q u i d  (ILW) wastes continue t o  operate 

e f f e c t i v e l y .  Recent improvements to the processing and disposal f a c i l i t i e s  

have corrected some major system deficiencies. The most serious remaining 

concern i s  leakage (or potential leakage) from the col lection system, parts 

of which have exceeded their design l i f e .  Another concern i s  the continued 

use of unlined ponds and surge basins, which should be replaced or 

decommissioned. Other long-term needs are related t o  improvements i n  ILW 

evaporator operation, interaction of storm drain and sanitary sewer systems 

v i t h  radioactive waste systems, use of ILW collection tanks, and a backup 

for the hydrofracture disposal of l i q u i d  wastes. 

Projects for controlling leakage and improving operation; a t  the 

process waste system include the currently funded Process Waste Treatment 

Plant Improvements (84 GPP, $60K) and the proposed project for  Upgrade LLW 

Transfer and Processing System (88 LI, $10,00OK). Replacement of portions 

of the ILlJ system has been proposed i n  the Replace of ILW System, Phase I 

(88 L I ,  $40,00OK) project. Additional replacement w i l l  be required i n  

Replace ILW System, Phase I1 (after  1988). In the interim a phased 

approach is being used to upgrade the older portions of the ILW collection 

system. The Central ILW Collection System (83 GPP, $900K) and the - ILW 

Drain Line, Building 3 5 1 7  (84 GPP, $400K) improvements have been funded. 

Three additional projects are planned to replace ILW lines-Isotope Area ILW 

44 Lines (86 GPP, SSOOK), TRU/TURF ILW Lines (85 GPP, $950K), and EIFIR ILW 
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Lines (86 GPP, s950K). Other projects planned are Rehabilitation of 

Contaminated Sanitary Sewers (85 GPP, $600K) to minimize inleakage of 

radioactivity to the sanitary sewer system, HFIB Ponds Replacement (88 GPP, 

S950K) t o  replace the exist ing unlined ponds or diked storage, and Backup 

for Hydrofracture Disposal (after  1988) t o  provide an alternative f a c i l i t y  

for disposal of I W  concentrate. 

3.2.1.3 Radioactive Gaseous Emissions 

EPA has proposed regulations to l i m i t  annual radionuclide doses t o  10 

mredyear whole body and 30 mrem/year c r i t i c a l  organ a t  the s i t e  boundary. 

Though ORNL complies with these proposed regulations, requirements have 

also been discussed which would mandate BAT treatment systems. Lf such 

requirements are mandated, Stack Emissions Control and Treatment (88 LI, 

$45,00OK) w i l l  be needed. 

3.2.2 Hazardous Waste 

In response t o  implementation of the RCRA, ORNL has developed a 

hazardous material handling system. 

safety problems and have very limited capability for the treatment and 

disposal o f  hazardous waste. 

Exlsting f a c i l i t i e s  a t  ORNL pose 

The current storage f a c i l i t y  for hazardous waste suffers from 

inadequate f i r e  protection' and potential safety problems related to i t s  

close proximity to a mothballed reactor scheduled for decontamination and 

decommissioning. The building is too small t o  ensure adequate separation 

of incompatible chemicals. The Hazardous Waste Storage F a c i l i t y  (82 GPP, 

$225K) was funded t o  provide additional space and adequate f i r e  protection; 

however, this project remains i n  a hold status, pending approval of a 

requested RCRA construction permit b y  EPA. The Chemical Waste Storage 45 
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F a c i l i t y  (84 GPP, $350K) is funded to provide s p e c i f i c a l l y  designed storage 
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space for a l l  types of ORNL waste chemicals by their compatibility c lass.  

The Improvements to Hazardous Waste Management Area (85 GPP, $200K) i s  

proposed t o  provide support f a c i l i t i e s  dictated by OSHA considerations for 

personnel working in  ORNL's hazardous waste management area. 

In addition t o  adequate storage f a c i l i t i e s ,  projects have been 

proposed t o  extract valuable constituents from the wastes or to render them 

nonhazardous. The Material Recovery F a c i l i t y  (85 GPP, $370K), Recovery 

Operations - Solvents (86 GPP, $ l o O K ) ,  Recovery Operations - Plating Shop 

Solutions, (85 GPP, $loOK) and Recovery Operations - O i l  (86 GPP, $100K) 

projects are proposed to provide a recovery operations building and 

equipment t o  recycle waste solvents and oils and detoxlfy plating 

solutions. Other proposed handling and treatment f a c i l i t i e s  are located a t  

ORNL f a c i l i t i e s  a t  the Y-12 Plant. These include the Isotope Separations 

F a c i l i t y  Wastewater Collection System (85 CEP, $100K) to adjust the pH and 

remove solids from concentrated n i t r i c  acid wastes and the Hazardous Waste 

Staging Area (85 GPP, $300K), which w i l l  serve as a f a c i l i t y  for packing, 

sampling, and storing hazardous waste. Transformers containing PCBs i n  

ORNL f a c i l i t i e s  a t  the Y-12 Plant w i l l  have improved containment under the 

proposed Improvements t o  PCB Transformer Dikes (84 exp, $140K). In 

addition Replacement of PCB-Transformers Ph I,  XI, XI1 (86-88 CEP, $2100K) 

is planned t o  replace transformers that pose an unacceptable environmental 

threat because of their location or condition. 

Two new hazardous waste disposal f a c i l i t i e s  have been proposed for  the 

Oak Ridge Complex. 

F a c i l i t y  (86 GPP, $100K) will a l l o w  explosives and shock sensit ive  

The Explosive /Shock Sensitive Chemical Disposal 

materials t o  be de tonat ed s a f e l y .  The Gas Cylinder Disposal F a c i l i t y  (86 

46 
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GPP, $200K) w i l l  p e r m i t  damaged gas  cy l inde r s  t o  be s a f e l y  vented t o  t h e  

atmosphere through appropr i a t e  emission c o n t r o l  equipment. 

Asbestos w a s  used as a n  i n s u l a t i o n  material i n  ORNL bu i ld ings  

constructed from.the 1940s through t h e  1970s. 

exp, $4500K) is  planned t o  remove a sbes tos  material where i t  has 

d e t e r i o r a t e d  o r  where i t  poses a p o t e n t i a l  environmental i n s u l t .  

Asbestos Replacement (86-89 

3.2.3 Co-contaminated Waste 

Wastes contaminated with bo th  r a d i o a c t i v e  and hazardous materials are 

segregated and handled s e p a r a t e l y  from hazardous waste t o  prevent 

i nadve r t en t  mixing. Co-contaminated waste i s  c u r r e n t l y  s t o r e d  i n  va r ious  

areas a t  OBNL. 

maintain separate handling. 

Several p r o j e c t s  have been funded o r  are proposed t o  

A temporary l o c a t i o n  f o r  s t o r i n g  drums of co- 

contaminated waste has been funded under Temporary co-contamlnated Waste 

- Pad (84  GPP, $17K), and Long Term Hazardous Waste Storage F a c i l i t y  (85 GPP, 

$300K) has been proposed t o  c o n s t r u c t  a f a c i l l t y  dedicated t o  t h e  s to rage  

of this waste. The S p i l l  Prevention and Countermeasures Ph I, 11, I11 

p r o j e c t  (86-88 GPP, $2700K) i s  planned t o  upgrade e x i s t i n g  s p i l l  

containment systems a t  ORNL. Truck Transfer  S t a t i o n  Diking (85 eq., 

$2OOK) w i l l  a l s o  be provided. 

A S c i n t i l l a t i o n  V i a l  Crusher (84 GPE,. $40K) has been funded t o  

s e p a r a t e  t h e  vials from t h e i r  con ten t s ,  al lowing v i a l s  t o  be disposed of as 

s o l l d  r ad ioac t ive  waste and t h e  s o l u t i o n s  t o  be s t o r e d  f o r  f u t u r e  

inc ine ra t ion .  Portable  Cement Batch P lan t  (85 GPP, $SoOK> has been 

proposed f o r  f i x a t i o n  of co-contaminated sludges i n  a g r o u t  matrix. 

t 

47  
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3.2.4  Conventional Waste 

Conventional waste concerns are related t o  meeting NPDES permit and 

solid waste disposal requirements. Inadequate treatment of ORNL's waste 

streams has led to problems i n  meeting requirements s e t  by the TDHE and 

EPA. The Notice of Noncompliance states  that present NPDES permits for 

ORNL are not written to adequately cover a l l  discharges. New permits w i l l  

place limitations on discharges rather than on streams and w i l l  include 

limitations for a l l  pollutants. 

The inadequate treatment of ORNL's sewage has led t o  numerous NPDES 

noacompliances. Improvements to Existing Sewage Treatment Systems 

(84-E-104 L I ,  S1200K) has been funded t o  upgrade sewage treatment t o  meet 

BAT. Corrections t o  ORNL - Inflow/Infiltration (84 GPP, S200K) has been 

funded to reduce the hydraulic loading to the sewage treatment plant and 

allow treatment of more concentrated waste. The Improvement t o  Sewage 

System - ?iFIR/TRU (85 GPP, S250K) w i l l  allow rehabilitation of the sewage 

collection system i n  the HFIR/TRU area. The radioactive contamination i n  

the sewage collection system i s  addressed i n  Sect. 3.2.1.2.  Ihe F i l t e r  

System ORNL Sewage Treatment Plant (85 GPP, S300K) project has been 

proposed t o  provide tertiary  f i l t r a t i o a  for additional reduction of 

suspended solids and biochemical oxygen demand (BOD). This project may not 

be required i f  performance improvements a t  the upgraded sewage treatment 

plant are adequate. 

Steam plant effluents o f  concern are those associated w i t h  coal yard 

runoff and the ash hopper system. 

Improvements (84 GPP, $700K) has been funded t o  provide treatment 

f a c i l i t i e s  for neutralization, c l a r i f i c a t i o n ,  and sludge handling. The 

Coal Yard Runoff Treatment System 

proposed f a c i l i t i e s  will allow ORNL to meet discharge requirements more 

4 9  
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c o n s i s t e n t l y .  

remove s o l i d s  from the  a i r  washer wastewater generated by t h e  steam p l a n t .  

The Bsh Hopper So l ids  Handling System (83 GPE, SSOK) w i l l  

Other c o l l e c t i o n  and t reatment  systems have been proposed t o  meet 

Some streams from processes and l a b o r a t o r i e s  r egu la to ry  requirements. 

c o n t a i n  aonradiological  p o l l u t a n t s  i nc lud ing  o rgan ic s ,  a c i d s ,  and bases 

which are discharged without t reatment  t o  White Oak Creek (WOC). The 

Nonradiological Wastewater Treatment System (87 L I ,  $16,00OK) i s  proposed 

t o  provide treatment t o  meet BAT guidel ines .  "his p r o j e c t  assumes approval 

I 
I 
I 

of funding f o r  decommissioning t h e  3513 pond (Sect.  3.2.6) and must be 

i n t e g r a t e d  v f t h  t h e  plans f o r  upgrading t h e  LLW t r a n s f e r  and processing 

I 
I 
I 

system (Sect  3.2.1). Treatment System, 1500 Area (84 exp, $60K) and - 2000 

Area Process Drain I s o l a t i o n . ( 8 4  exp, $60K) have been funded t o  r o u t e  

e f f l u e n t s  from environmental r e sea rch  l a b o r a t o r i e s  t o  a c e n t r a l  c o l l e c t i o n  

point .  Volume Reduction Modif icat ions;  Process Waste Treatment P l a n t  (85  

GPP, $300K) all segrega te  and d i v e r t  nonradioact ive streams from t h e  

Process Waste Treataent  Plant.  

Some process waste streams from ORNL f a c i l i t i e s  a t  t h e  Y-12 s i t e  are 

discharged t o  EPPC without t reatment .  

Biology complex i s  generated from l a b o r a t o r i e s  and cage 

w a s h e r s / s t e r i l i z e r s .  

Process wastewater from OW'S 

This w a s t e w a t e r  is  mixed with storm drainage before 

being discharged to  t h e  EFPC. The Biology Area Wastewater Co l l ec t ion  

System (84 GPP, $600K) has been funded t o  i s o l a t e  t h e  process waste system 

from t h e  storm drainage system and t o  provide c o l l e c t i o n  tanks f o r  t h e  

process wastewater. A fol low on p r o j e c t ,  Biology Area Wastewater Treatment 

System (86 GPP, SSOOK) v f l l  provide a treatment system t o  a d j u s t  t h e  pH and 

t o  remove s o l i d s  and organics  from t h e  process wastes. Another waste 

stream of concern, t h e  wastewater produced by t h e  r egene ra t ion  of t h e  

49 
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demineral izer  system i n  Building 9201-2, i s  c u r r e n t l y  discharged t o  EFPC 

without treatment. The Resin Regeneration Co l l ec t ion  System Building 9201- 

- 2 (85 GPP, $150K) p r o j e c t  i s  proposed t o  c o l l e c t  this w a s t e w a t e r ,  a d j u s t  

i t s  pH, and remove t h e  s o l i d s  be fo re  discharge.  Sump water from Buildings 

9201-2 and 9204-3 discharge t o  EFPC without treatment.  In t h e  p a s t ,  o i l  

s p i l l s  reaching these  sumps have l e d  t o  r epor t ab le  s p i l l s .  In t h e  proposed 

Sump Oil Separation (85 exp, $150K) p r o j e c t ,  o i l  s e p a r a t o r s  would be added 

t o  the sumps t o  remove o i l  from t h e  sumps before  discharge.  Control of 

Mercury Mscharges,  Building 9201-2 (84 exp, $60K) w i l l  provide f o r  l i n i n g  

of pipes t h a t  have been contaminated with mercury. 

Nonhazardous, nonbiodegradable s o l i d  wastes have been disposed of i n  a 

borrow p i t  a t  O W .  A new area i s  urgent ly  needed t o  supply a d d i t i o n a l  

d i s p o s a l  capaci ty .  The I n d u s t r i a l  Landf i l l  (84 CEP, $200K) W i l l  provide a 

new permitted f a c i l i t y  nea r  t h e  hazardous waste management area t o  dispose 

of t h e s e  wastes. 

Access Road (86 GPP, $200K) i s  a proposed p r o j e c t  t o  permit improved access 

Improvements t o  Health Physics Research Reactor (HpRR) 

t o  the  new s i te .  

Several  p o t e n t i a l  p r o j e c t s  have been i d e n t i f i e d  t o  meet a n t i c i p a t e d  

S t a t e  requirements. 

L I ,  $lO,OOOK) f o r  l i n i n g  waste ponds a t  ORNL, CAAICWA Compliance, Ph I, 11, 

111 (86-88 GPP, $2850K) t o  add treatment where r equ i r ed ,  and ProcesslStorm 

Drain I s o l a t i o n ,  Ph I, I1 (87,88 GPP, $1800K) t o  i s o l a t e  process d r a i n s  f o r  

These a r e  Improved Containment - ORNL Waste Ponds (89 

- 

t reatment ,  i f  required.  

3.2.5 Monitoring 

ORNL's environmental monitoring system is an t iqua ted  and r e q u i r e s  

upgrading t o  e f f e c t i v e l y  document t h e  impac t  t h a t  O W  i s  having on t h e  

surrounding environment. Adequate monitoring can be obtained by 50 
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replacement of outdated equipment and instal lat ion of  monitoring equipment 

i n  new locations. 

DOE Orders require that ORNL's discharges be monitored so that an 

inventory of released radioactivity can be maintained and the impact of 

discharges can be assessed. Several projects have already been completed. 

The current funded project i s  Upgrade 7 9 1 1  Stack Monitoring System (84 GPE, 

$350K). In this project, sampling probes will be i n s t a l l e d ,  the samples 

taken will be routed to new analytical instrumentation, and the data w i l l  

be transmitted t o  an exist ing computer. Upgrade 3020 Stack (85 GPE, $250K) 

i s  also proposed. 

The Environmental. Monitoring System Upgrade (OW-85-6 LI, $3500K) and 

the Environmental Monitoring Systems Upgrade, Phase I1 (ORNL-86-6 LI, 

SSOOOK) will replace outdated instrumentation with state-of-the-art 

monitoring equipment. 

including reactors, s e t t l i n g  basins, waste trench areas, solid waste 

storage areas, and isotope production areas, require upgrading t o  current 

monitoring technology. Low-Level Waste Sampling and Monitoring Upgrading 

(85-86 GPP, $looOK) w i l l  provide a portion of the upgrade. 

New permits Issued to ORNL may require additional monitoring 

equfpment. Three projects are proposed to provide additional stations: 

Water Quality Monitors (84 GPP, $300K), New NPDES Monitors a t  ORNL (85 GPP, 

Major sources of continuing radioactive effluents, 

$300K) and New NPDES 

GPP, $300K). 

Monitors a t  ORNL's F a c i l i t i e s  Located at  Y-12 (85 

The United States Geological Survey (USGS) has made detailed studies 

of the groundwater system underlying the ORNL S o l i d  Waste Disposal Areas. 

Many monitoring wells have been installed as a result o f  these studies, and 

analysis of the resulting data indicates that additional wells are needed. 
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Pro jec t s  have been proposed t o  i n s t a l l  t hese  monitoring w e l l s .  These 

inc lude  t h e  Hydrostat ic  Head Measuring S t a t i o n ,  Ph I (84 GPP, $220K), t h e  

Hydrostat ic  Head Measuring S t a t i o n ,  Ph 11 (85 GPP, $550K), and the  

Hydrostat ic  Head'Measuring S t a t i o n ,  Ph 111 (86 GPP, $700K). Based on 

a d d i t i o n a l  d a t a  from t h e s e  w e l l s ,  a Groundwater Monitoring Network, Ph I, 

11, 111 (86-88 GPP, $2100K) will be i n s t a l l e d .  

Modtor ing  support  equipment and f a c i l i t i e s  have a l s o  been proposed. 

The Environmental and E f f l u e n t  Data Computer (83 GPE, $198K) has been 

approved t o  allow more e f f i c i e n t  c o l l e c t i o n  and eva lua t ion  of data .  The 

Environmental Monitoring Center (87 GPP, $900K) has been proposed t o  house 

personnel and equipment involved i n  ORNL's environmental  management 

program. Environmental Monitoring Equipment, Ph I, 11, 111, IV, V, (85-89 

GPE, $2500) w i l l  provide needed c a p a b i l i t i e s  f o r  monitoring. 

3.2.6 Remedial Action and Decommissioning 

Contaminated d i s p o s a l  areas and f a c i l i t i e s  from p a s t  r e sea rch ,  

development and waste management a c t i v i t i e s  a t  ORNL have been deac t iva t ed  

and remedial a c t i o n s  have been taken. Addit ional  remedial  a c t i o n s  are 

being planned by ORNL t o  s t a b i l i z e  t h e  remaining r a d i o a c t i v i t y .  Ex i s t ing  

ORNL f a c i l i t i e s  r e q u i r i n g  s i t e  c o r r e c t i v e  measures inc lude  t h e  low-level 

solid' waste s to rage  areas (SMSAs), l i q u i d  low-level waste processing ponds 

and intermediate- level  waste (ILW) p i t s ,  ILW t r a n s f e r  l i n e s ,  radwaste 

processing and t r a n s f e r  l i n e s ,  and t h e  WOC f l o o d p l a i n  and lake bed. 

Several  c o r r e c t i v e  a c t i o n s  i n  t h e  SWSAs have been completed and.new 

ones a r e  being i n i t i a t e d .  These have s i g n i f i c a n t l y  reduced t h e  release of 

radionucl ides  to  t h e  environment, but a d d i t i o n a l  work i s  r equ i r ed  t o  

f u r t h e r  reduce releases. 

GPP, $400K) has been funded t o  i n t e r c e p t  groundwater up-gradient  from 

Engineered Groundwater Barriers, Trench 7 ( 8 4  

- 52 
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Trench 7 t o  route i t  around the trench and reduce radioactive leaching. 

Additional corrective actions related t o  Additional Burial Ground 

Stabilization may be required after  1988. 

development i s  needed to fdentify appropriate remedial actions (see 

Sect. 5). 

Additional research and 

Several low-level waste processing ponds and p i t s  have been 

identified for replacement (Sect. 3.2.1.2) or remedial action. A project 

t o  Solidify  the Sludge Pond at  SWSA 5 (84 exp, $250K) has been funded and 

Decommissioning of  Pond 3513 (86 GPP, $3000K), and Decommissioning of Ponds 

- 3524, 3539, 3540 (after  1988) and Contaminated Groundwater Control 

Measures (86,87 GPP, $1350K) are planned. 

Corrective measures for the White Oak Creek floodplain and lake bed 

are long-range needs. R&D will continue t o  find ways to l i m i t  

contamination a t  the source (e.g, burial grounds). When the sources of 

contamination have been identified and controlled, a decision will be 

reached on the additional remedial action which will be required i n  White 

Oak Creek, White Oak bke/Creek Rehabilitation may cost tens of millions 

of dollars. 

The Surplus F a c i l i t i e s  Management Program (SFMP) sponsored by DOE 

provides for the management of DOE surplus radioactively contaminated 

f a c i l i t i e s  from the end of their operating l i v e s  u n t i l  f i n a l  f a c i l i t y  

disposition. As part of the program, ORNL oversees about 45 i n d i v i d u a l  

surplus f a c i l i t i e s ,  ranging from abandoned waste storage tanks to large 

experimental reactors, Several of these f a c i l i t i e s  are considered t o  be of 

some environmental concern, These include the Metal Recovery F a c i l i t i e s  

(84-88 exp, $5800K), and,Old Hydrofracture F a c i l i t y .  bug-range program 

Plans to provide decoud.ssioufng schedule for the f a c i l i t i e s  are being 

53 developed. 
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3 .3  OAK RIDGE CASEOUS DLFFUSION PLANT 

ORGDP i s  p r imar i ly  dedicated t o  t h e  production of i s o t o p i c a l l y  

enriched uranium-235 f o r  use i n  t h e  f a b r i c a t i o n  of nuclear  r e a c t o r  f u e l .  

Under t h e  T o l l  Enrichment Program, electrical u t i l i t i e s  from t h e  United 

S t a t e s  and o t h e r  na t ions  s h i p  uranium feed  t o  t h e  gaseous d i f f u s i o n  p l a t  

f o r  enrichment. Major r e sea rch  and development a c t i v i t i e s  r e l a t e d  t o  

enrichment technologies  are performed a t  ORGDP f o r  t h e  WE. Advanced 

i so tope  s e p a r a t i o n  technologies c u r r e n t l y  under development inc lude  

advanced gas c e n t r i f u g e  (AGC) enrichment and atomic vapor laser i s o t o p e  

sepa ra t ion  (AVLIS). 

ORGDP has evaluated key environmental i s s u e s  over t he  years  and 

obtained funding f o r  t h e  most pressing problems. There are a few areas of 

concern remaining, i nc lud ing  s e v e r a l  areas of i n t e r e s t  i d e n t i f i e d  as a 

result of t he  S t a t e  of Tennessee Compliance Evaluation Inspect ion on 

July 13, 1983. These can be categorized as follows: r a d i o a c t i v e  waste, 

hazardous waste, co-contaminated waste, convent ional  waste, monitoring, and 

remedial a c t i o n  o r  decommissioning. 

and j u s t i f i c a t i o n  i s  contained i n  Appendix A. 

Detai led information on p r o j e c t  scope 

3.3 .1  Radioactive Waste 

ORGDP produces enriched uranium and ope ra t e s  a uranium recovery 

f a c i l i t y .  Uranium (average assay of 1% U-235 i s o t o p e )  i s  r o u t i n e l y  

handled. Low-level r a d i o a c t i v e  s o l i d  wastes are e i t h e r  buried o r  s to red .  

Contaminated rubble  w i l l  be buried a t  t h e  CWDF (Sect.  3 .2 .1 ) ;  contaminated 

metals -11 continue t o  be s tored.  

t h e  CWDF i s  being funded by ORGDP (84 CE, $200K). 

Some equipment f o r  i n i t i a l  s t a r t u p  of 

54 
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Current ly ,  about 25,000 tons of scrap m e t a l  s l i g h t l y  contaminated wi th  

uranium, "Tc, and t r a n s u r a n i c  nuc l ides  are s t o r e d  a t  ORGDP. The s t o r a g e  

s i t e  which i s  an area wi th in  t h e  100-year f loodp la in  of t h e  Clinch River,  

is  n o t  c o n s i s t e n t  with DOE r egu la t ions .  

the present  DOE 100-year f l o o d p l a i n  requirement w a s  implemented. 

The s to rage  area w a s  s i t e d  before  

The 

presence of r a d i o a c t i v e  contamination precludes sale of t h e  sc rap  t o  

commercial r ecyc le r s .  The Scrap Metal Management P ro jec t  (84, 85 exp, 

$2400K).is funded f o r  s eg rega t ion ,  s i z i n g ,  and s t o r a g e  of scrap i n  

p repa ra t ion  f o r  f u t u r e  smelting. 

$6000K) p r o j e c t  i s  proposed t o  remove t h e  sc rap  metal from ORGDP. 

The Scrap Metal Smelting ( 8 5 ,  86 exp, 

Smelting 

and removal would provide f o r  s i g n i f i c a n t  volume reduct ion and allow 

r e l o c a t i o n  of t h e  contaminated material out  of t h e  100-year f loodplain.  

One proposed use of t h e  m e t a l  i n g o t s  would be as r a d i a t i o n  s h i e l d i n g  a t  

o t h e r  DOE f a c i l i t i e s  . 
Two s u r f a c e  impoundments are c u r r e n t l y  u t i l i z e d  t o  s t o r e  

nonhazardous/classified/radioactive sludges generated from n e u t r a l i z a t i o n  

and p r e c i p i t a t i o n  of metals, c o a l  p i l e  runoff t reatment ,  uranium 

decontamination, n e u t r a l i z a t i o n  of s o l u t i o n s ,  and treatment of a i r b o r n e  

e f f l u e n t  scrubber  blowdown s o l u t i o n s .  

t h e  ponds, however, t h e  unlined impouadments present  a r e l a t i v e l y  h igh  

There is  no evidence of leakage from 

p o t e n t i a l  f o r  release of r a d i o a c t i v e  material and do not  meet DOE 

requirements f o r  ultimate d i sposa l .  

(816-506 L I ,  $88OOK) has been funded t o  handle r o u t i n e l y  generated s ludges 

The Cen t ra l  Sludge F ixa t ion  F a c i l i t y  

that are c u r r e n t l y  being discharged i n t o  t h e  impoundments as w e l l  as 

sludges c u r r e n t l y  s t o r e d  i n  t h e  two s u r f a c e  impoundments. An i n t e r i m  

f i x a t i o n  f a c i l i t y  w i l l  be o p e r a t i o n a l  i n  1984, while t h e  t o t a l  f a c i l i t y  is 

expected t o  be completed by January 1986. The i n t e r i m  f a c i l i t y  w i l l  55 
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provide for fixation of sludges generated by the treatment of Y-12 l i q u i d  

waste at  ORGDP (Sect. 3 .1 .3 ) .  In addition, i t  will handle sludges 

generated by r o u t h e  operations a t  ORGDP, and as capacity permits, 

treatment of sludges in  the impoundments. 

The fixed sludges from the two surface impoundments w i l l  have to be 

buried i n  the c l a s s i f i e d  burial ground. An expansion project Classif ied 

Burial Ground Expansion ( 8 4  CEP, $650K), has been funded which v f l l  provide 

the capacity for  disposal of  the c l a s s i f i e d  fixed sludges. Unclassified 

materials processed through the f ixation f a c i l i t y  w i l l  be disposed of i n  

the CWDF (Sect. 3.2 .1 .1) .  

Effluents from the chemical operations building are currently 

neutralized i n  an acid brick lined concrete tank and discharged to a 

holding pond for clarif ication.  The o u t f a l l  from the holding pond i s  an 

NPDES point source. The Central Neutralization F a c i l i t y  ( 8 1 4 - 5 0 6  L I ,  

S1380K) and Floor Pan and Cylinder Cleaning F a c i l i t y  (81-R-506 LI, $2290K) 

projects have been funded t o  maintain the ALARA philosophy i n  reducing 

uranium and technetium concentrations i n  these effluents and to provide 

improved wastewater treatment. 

Waste o i l s  from the diffusion cascade having high concentrations o f  

uranium a t  greater than 1% U-235 enrichment are not acceptable as feed to 

the TSCA incinerator (Sect. 3.3 .3)  due t o  c r i t i c a l i t y  concerns. The - O i l  

Decontamination F a c i l i t y  (85 GPP, $250K) has been funded t o  provide a 

chemical treatment system f o r  reducing the t o t a l  uranium concentration to 

levels  that w i l l  a l l o w  the o i l  to be sent t o  the incinerator for ultimate 

disposal. A pilot-scale f a c i l i t y  i s  ~ G W  being successfully operated. 

56 
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3.3.2 Hazardous Waste 

Hazardous waste and mixed o r  co-contaminated waste (hazardous and 

r a d i o a c t i v e  contamination) are handled s e p a r a t e l y .  Mixed o r  co- 

contaminated wasfe i s  discussed i n  Sect. 3.3.3. Hazardous waste t h a t  i s  

no t  contaminated wlth r a d i o a c t i v e  materials i s  packaged, manifested,  and 

shipped o f f - s i t e .  Ongoing concerns are r e l a t e d  t o  s t o r e d  l i t h i u m  

hydroxide, d i e l e c t r i c  f l u i d s ,  and asbestos .  About 10 mi l l i on  kg of l i t h i u m  

hydroxide, a material t h a t  is very b a s i c  and moderately s o l u b l e  i n  water, . 

is s t o r e d  i n  d e t e r i o r a t i n g  f i b e r  drums l o c a t e d  in t h e  basement of t h e  K-25 

Building. The K-25 Building i s  equipped wi th  water s p r i n k l e r  systems. The 

r e l a t i v e l y  remote p r o b a b i l i t y  of s p r i n k l e r  a c t i v a t i o n  coupled wi th  the  

impact of t h e  r e s u l t i n g  release of t h i s  material i s  an environmental 

concern. Studies  have been i n i t i a t e d  t o  eva lua te  f e a s i b l e  ac t ions  f o r  

l i t h i u m  hydroxlde contairrment. 

More than 950,000 kg of d i e l e c t r i c  f l u i d  containing g r e a t e r  t han  500 

ppm PCB are present  in electrical  equipment loca t ed  throughout t h e  ORGDP 

site. A l l  of t h e  equipment containing concentrated PCB has been provided 

with adequate secondary containment; however, 22 o u t s i d e  transformers 

containing mineral  o i l  with greater than  500 ppm PCB have been i d e n t i f i e d .  

Without added containment o r  removal of t hese  t ransformers ,  t h e r e  i s  a r i s k  

of a c c i d e n t a l  release and subsequent exposure of personnel and/or 

contamination of t h e  environment. 

are being evaluated. 

A l t e r n a t i v e s  f o r  mi t iga t ing  this problem 

Many ORGDP f a c i l i t i e s  con ta in  a sbes tos ,  and many demolit ion and 

renovation j o b s  involving a sbes tos  are now and vi11 continue t o  b e  

necessary. In cases where a sbes tos  i s  encountered, i t  can be handled 

57 
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through admin i s t r a t ive  c o n t r o l ;  no p r o j e c t  w i l l  be required.  Asbestos 

waste will be placed i n  approved e x i s t i n g  b u r i a l  grounds. 

Sludges produced by t h e  t reatment  of coo l ing  water t o  reduce Cr6+ t o  

Cr3+ are c u r r e n t l y  s t o r e d  i n  a su r face  impoundment. The continued 

discharge of chromiun~ s ludges t o  t h e  pond has made i t  inc reas ing ly  

d i f f i c u l t  t o  m e e t  NPDES requirements. Therefore,  Chromium Sludge 

Co l l ec t ion  (81-R-506 L I ,  $223010 f a c i l i t y  t o  c o l l e c t  and dewater t h e  

sludges has been funded. 

3.3.3 Co-contaminated Waste 

Co-contaminated waste c o n s i s t s  of r a d i o a c t i v e l y  Contaminated 

hazardous/ toxic  organic  wastes. The ORGDP maintains a s t o r e d  inven to ry  of 

PCB- contaminated wastes and o t h e r  waste o rgan ic  materials t h a t  cannot be 

disposed of a t  commercial f a c i l i t i e s  because of r a d i o a c t i v e  contamination. 

Additional wastes are generated annually.  In o r d e r  t o  be responsive t o  t h e  

TSCA, t h e  Compliance wi th  t h e  Toxic Substances Control A c t  (83-N-402 L I ,  

$31,90OK) l i n e  item w a s  funded. The p r o j e c t ,  which w i l l  be completed in 

FY-1987, provides an i n c i n e r a t o r  designed t o  dispose of PCEs and' t o x i c  

organics.  Although t h e  d i s p o s a l  d a t e  r equ i r ed  by TSCA cannot be m e t ,  t h i s  

p ro j ec t  w i l l  serve as a b a s i s  f o r  a va r i ance  t o  a l low t i m e  f o r  

construct ion.  It i s  a n t i c i p a t e d  t h a t  EPA may promulgate a d d i t i o n a l  

r egu la t ions  governtug t h e  management of t o x i c  materials. Therefore,  t h e  

Compliance with Toxic Substance Control A c t ,  Phase I1 (88 L I ,  $6000K) has 

been proposed t o  provide an allowance f o r  new f a c i l i t i e s  t o  meet a d d i t i o n a l  

regulat ions.  

The Central  Sludge Fixat ion F a c i l i t y  as discussed i n  Sect. 3.3.1 w i l l  

a l s o  be used t o  t reat  mixed wastes. It w i l l  provide a mechanism f o r  f i x i n g  

hazardous components i n  a grout  matrix t o  t ende r  than nonhazardous. 53 
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Several chemical t reatment  f a c i l i t i e s  a t  ORGDP has been r eac t iva t ed  t o  

t reat  Y-12 e lec t rop la t ing /me ta l  f i n i s h i n g  wastes and chemical wastewaters. 

Treatment w i l l  begin upon receipt of appropr i a t e  p e r m i t s  (Sect .  3 . 1 . 3 ) .  

3.3.4 Conventional Wastes 

Current ly ,  t h e  c o a l  p i l e  runoff i s  n e u t r a l i z e d  and discharged t o  a 

The l a r g e  q u a n t i t y  of sludge generated i s  f i l l i n g  up t h e  holding pond. 

pond. 

funded t o  provide an a l t e r n a t i v e  treatment system which w i l l  e l i m i n a t e  t h e  

discharge of c o a l  yard runoff s ludge t o  t h e  holding pond. 

The Coal P i l e  Runoff Treatment ( 8 3  GPP, $240K) p r o j e c t  has been 

Several  p r o j e c t s  are being considered t o  address  p o t e n t i a l  long-rar?ge 

conceras. 

provide f a c i l i t i e s  which may be needed t o  meet requirements t h a t  are 

promulgated by a d d i t i o n a l  state o r  f e d e r a l  r egu la t ions .  

The Compliance wi th  Clean Water A c t  ( 8 8  L I ,  $8000K) p r o j e c t  will 

This p r o j e c t  would 

allow cleanup of discharges t o  dr inking-water  q u a l i t y ,  i f  required.  

Two phased p r o j e c t s  have been proposed t o  provide equipment f o r  

reducing t h e  releases of hydrocarbons i n t o  t h e  atmosphere. During the  

course of normal ope ra t ions ,  s i g n i f i c a n t  q u a n t i t i e s  of t h e s e  compounds a r e  

sometimes discharged t o  t h e  atmosphere from t h e  p l an t  d i f f u s i o n  cascade. 

Future r egu la t ions  may be promulgated t o  r e q u i r e  improvement in t h e  c o n t r o l  

of t hese  releases. Reduce Coolant Discharge, Phase I ( 8 8  L I ,  $4500K) would 

provide prototype equipment t o  reduce releases and Reduce Coolant 

Discharge, Phase I1 (90 L I ,  $13,40OK) would implement t h e  modif icat ions 

defined i n  Phase I. 

3.3.5 Monitoring 

Future nego t i a t ions  wi th  t h e  State of Tennessee and EPA may r e s u l t  i n  

59 additional.  monitoring requirements. No p r o j e c t  i s  c u r r e n t l y  proposed. 
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3.3.6 Remedial Action and Decommissioning 

Three i n a c t i v e  b u r i a l  grounds are loca ted  a t  t h e  ORGDP s i te .  In  

a d d i t i o n ,  an o l d  metal s t o r a g e  yard which probably has material buried I n  

i t  is loca ted  near t h e  ORGDP ad jacen t  t o  t h e  i n t e r s e c t i o n s  of Highways 95 

and 58.  These are o l d  b u r i a l  grounds and records f o r  t hese  faci l i t ies  are 

incomplete. At t h e  p re sen t  time, t h e r e  are no i d e n t i f i e d  concerns;  

however, t h e r e  are p o t e n t i a l  concerns r e l a t i n g  t o  migrat ion of 

contaminants. Evaluations of t h e s e  f a c i l i t i e s  w i l l  be made t o  determine 

f u t u r e  needs. A t  a minimum, a d d i t i o n a l  monitoring c a p a b i l i t i e s  will be 

required.  

A holding pond which w a s  c r ea t ed  by damming a stream, has  received 

chromium wastes and s ludges from cool ing tower blowdown d i scha rge  and 

treatment.  

con ta in  only chromium i n  t h e  +3 valence state. 

The d i scha rge  i s  through an NPDES po in t ,  and t h e  sludges 

Pending EPA r e g u l a t i o n s  

w i l l  de regu la t e  t r i v a l e n t  chromium i f  they become f i n a l i z e d .  

pending r egu la t ions  and t h e  r e l a t i v e l y  low t o x i c i t y  of Cr+3, remedial  

a c t i o n  p r o j e c t  i s  c u r r e n t l y  proposed f o r  removing t h e  s ludge from t h e  pond. 

Because of 

Several  environmental concerns should be considered i n  long-range 

planning f o r  decommissioning. 

decommissioning of t h e  K-25 Building would have s i g n i f i c a n t  environmental 

Removal of process equipment and 

and h e a l t h  concerns. 

s i g n i f i c a n t  q u a n t i t i e s  of "Tc. 

any removal, decontamination, o r  waste d i s p o s a l  a c t i v i t i e s  would r e q u i r e  

The o l d  purge cascade f a c i l i t i e s  are known t o  con ta in  

Since high-assay uranium i s  a l s o  p re sen t ,  

s p e c i a l  handling v i t h  par t icular  emphasis on c r i t i c a l i t y  s a f e t y  

precautions.  

developed . 
No s p e c i f i c  plans f o r  dismantling t h e  K-25 Building have been 

60 
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Another potential decommissioning concern i s  related to two buildings 

i n  the o l d  K-25 Powerhouse Area chat once housed operations involving 

beryllium. 

contaminated. 

The a i r  handling and cleaning equipment is presumed t o  s t i l l  be 

No. s p e c i f i c  plans for decommLssioning these buildings have 

been developed. 

611 
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4. REQUIRED RESEARCH AXD DEVELOPMENT (R&D) 

Research and development (R&D) plays a v i t a l  role i n  the resolution of 

environmental concerns and scoping of needed a c t i v i t i e s .  Two principal 

areas o f  study are involved in  e f f o r t s  to meet existing environmental 

requirements. 

studies leading t o  the development and demonstration of enviroamental 

control techniques or processes, material u t i l i z a t i o n  (recycle),  and 

substitution of process materials. 

definition and alternative evaluation phase but may continue at  a support 

l e v e l  through engineering design and f a c i l i t y  start-up and operation. 

second area considers remedial a c t i v i t i e s  to correct deficiencies of past 

operations and those studies related to questions of  the occurrence, 

transport, and f a t e  of pollutants i n  the general environs o f  the Oak Ridge 

Reservation. Research i s  identified to assess the current situation w i t h  

respect t o  the distribution and interrelationships of contaminants in 

sediments and biota, to provide environmental data necessary i n  selecting 

between various remedial actions, and to support the effectiveness of the 

The f i r s t  area considers ongoing operations and those 

R&D is most concentrated a t  the problem 

The' 

corrective actions. 

The R&D funding required i n  support of the environmental a c t i v i t i e s  

addressed i n  Section 3 i s  summarized i n  this section. Additional detai ls  

of funding schedules for each group of a c t i v i t i e s  are contained i n  

Section 5 and i n  Appendix B. 

4.1 R&D IN SUPPORT OF ONGOING OPERATIONS 

There are several environmental coucerns that are unique t o  the Oak 

Udge Complex and require significant R&D efforts.  These are related t o  62 
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t h e  management of r a d i o a c t i v e  waste, t h e  management of mixed or  co- 

contaminated waste, t h e  cleanup and d i s p o s a l  of mercury, t he  loss of 

v o l a t i l e  o rgan ic s ,  and the  i d e n t i f i c a t i o n  of needed remedial ac t ions .  

There are o t h e r  concerns which are a l s o  unique because of t h e  q u a n t i t i e s  of 

accumulated waste involved and t h e  a c t i o n s  r equ i r ed ,  such as i n  the  case of 

t he  continued s t o r a g e  of l a r g e  q u a n t i t i e s  of  l i t h i u m  hydroxide and t h e  

d i s p o s a l  of s ludge containing t r i v a l e n t  chromium. 

4.1,1 Y-12 Plan t  

As shown i n  Sect. 3.1, a wide range of environmental p r o j e c t s  are i n  

progress o r  planned i n  t h e  near  f u t u r e  a t  t h e  Y-12 P l a n t .  

not  be needed i n  some of t hese  p r o j e c t s  s i n c e  e x i s t i n g  technology can be 

used t o  meet requirements. 

classes : 

1. 

R&D support  w i l l  

Those that do need such support  f a l l  i n t o  t h r e e  

environmental c o n t r o l  p r o j e c t s  t o  provide processes  o r  f a c i l i t i e s  f o r  

t r e a t i n g ,  s t o r i n g ,  o r  d i sca rd ing  wastes; 

2. p r o j e c t s  r e l a t i n g  t o  m a t e r i a l  u t i l i z a t i o n  programs ( r ecyc le )  ; 

3. programs designed f o r  s u b s t i t u t i o n  of process materials. 

Brief program d e s c r i p t i o n s  of R&D a c t i v i t i e s  designed t o  support  t hese  

p r o j e c t s  are presented below. 

can be r e a l i z e d  from material u t i l i z a t i o n  ( r e c y c l e )  programs s i n c e  waste 

volumes would be s i g n i f i c a n t l y  reduced. 

materials w i l l  a l s o  l e a d  t o  reduced c o s t s  because t h e  modified processes  

w l l l  generate  wastes t h a t  can be discarded wlth minimal environmental 

impact. Because of c u r r e n t  regulatory requirements,  a s i g n i f i c a n t  l e v e l  of 

funding has been, and will continue t o  be,  r equ i r ed  f o r  near-term s o l u t i o n s  

of w a s t e  management problans i n  add i t ion  t o  t h e  longer-range s o l u t i o n s  

(ma te r i a l  u t i l i z a t i o n  and s u b s t i t u t i o n ) .  

It i s  a n t i c i p a t e d  that major f i n a n c i a l  g a i n s  

R&D activities f o r  s u b s t i t u t i o n  of 

63 
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4 .  I. 1.1 Radioactive Waste 

Radioactive waste a t  the Y-12 Plant is primarily uranium and uranium 

contamlnated materials. 

methods for recycling and/or reducing or eliminating quantities of uranium 

i n  wastes. Some of the R&D efforts  include the development of  a monitoring 

instrument and a procedure t o  eliminate uranium from sanitary waste, the 

development of methods for recycling uranium waste chips, reduction of the 

amount of uranium l o s t  i n  waste streams by process modifications, process 

development for changeout of percholorethylene-coolant, and development of 

methods for removing uranium from process wastes, organic liquids, and 

A number of projects involve the development of 

- 

s o i l s  and sediments. 

4.1.1.2 Hazardous Waste 

Plating solutions from various processes make up a sizable fraction of 

the hazardous wastes generated. R&D e f f o r t s  i n  this area are devoted t o  

the development of (1) methods for extending the l i v e s  of s p e c i f i c  plating 

baths, (2) processes for treating of sludges, and ( 3 )  alternative plating 

baths. Processes are being developed for some aqueous waste streams to 

permit the removal of metal ioas and organic concentrations to l e v e l s  lower 

than required by BAT technology, 

4.1.1.3 Co-contaminated Waste . 

Co-contaminated waste makes up a major portion of the waste streams 

currently generated a t  the Y-12 Plant. 

focused on process development, source elimination, development of methods 

R&D e f f o r t s  i n  this area are 

for the removal of toxic organics, and technical support 

development and startup of the Central P o l l u t i o n  Control 

Chlorinated solvents contribute to the disposal problems 

for the 

F a c i l i t y  (CPCF) . 
i n  many cases; 84 
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t h e r e f o r e ,  R&D e f f o r t s  d i r e c t e d  a t  developing s u b s t i t u t e  machine c o o l a n t s ,  

as w e l l  as new o r  modified cleaning and degreasing methods, have h igh  

p r i o r i t y .  

coolants  and c l e a n e r s  have been proposed. 

Furthermore, r ecyc le  and d i s p o s a l  methods f o r  new machine 

4.1 .1 .4  Conventional Waste 

The Y-12 steam p l a n t  is- a s i g n i f i c a n t  c o n t r i b u t o r  t o  conventional 

P i l o t  p l a n t  processes f o r  t h e  treatment of steam p l a n t  waste streams. 

e f f l u e n t s ,  i nc lud ing  c o a l  p i l e  runoff and i n - s i t u  treatment f o r  waste water 

sources ,  are being inves t iga t ed .  

source t reatment  processes and t e c h n i c a l  support  f o r  tests on cool ing tower 

treatments and water discharges.  

R&D e f f o r t s  involve t h e  development of 

4.1 .1 .5  Monitoring 

In t h e  area of monitoring, t h e  eva lua t ion  of new a n a l y t i c a l  procedures 

f o r  d e t e c t i n g  lower l e v e l s  of contaminants i n  waste streams and t h e  

development of s t a c k  sampling improvements and continuous biomonitors and 

NPDES monitors are of importance t o  determine t h e  degree of t reatment  

required e 

4.1.1.6 Remedial Action and Decommissioning 

The remedial  a c t i o n  and decommissioning e f f o r t  a t  t h e  Y-12 Plant  has 

t h r e e  ob jec t ives :  (I) the  c o n t r o l ,  d i s p o s a l ,  and cleanup of mercury; 

(2) t h e  e l imina t ion  of environmental i n s u l t s  t o  the  EFPC; and ( 3 )  t h e  

c o n t r o l  and cleanup of contamination in Bear Creek Valley. 

d i sposa l  of mercury r e q u i r e  source t reatment  and water t reatment  processes  

t o  be developed i n  o r d e r  t o  attempt meeting t h e  0.05 ppb S t a t e  s t anda rd  f o r  

The c o n t r o l  and 

mercury in EFPC. Processes are a l s o  needed f o r  c leaning and s t r i p p i n g  

mercury-contaminated b u i l d i n g s , . f o r  removing mercury from t h e  waters of 85 
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EFPC, and for decontaminating the sediments of EFPC. One process that i s  

being used for removing mercury from water collected from water-line breaks 

i n  coataminated areas involves the use of ion exchange resins, and a method 

i s  required for recycle of these resins. 

W i t h  respect to Bear Creek Burial Grounds, remedial actions need to be 

developed for removing PCBs from the s o i l  and for purifying the leachate 

collected from the burial grounds. 

Funding requirements for FY-84 through FY-88 are summarized in 

Table 4 ,  Sect. 5,  and i n  Appendix B .  

4.1.2 Oak Ridge National Laboratory 

4.1 .2 .1  Radioactive Waste 

Modifications or replacements are proposed for a number of the 

radioactive waste collection, processing, and disposal systems. Extensive 

f i e l d  work i s  undeway i n  many instances t o  characterize and qualify areas 

to be used for future waste management operations (e.g.,  the Central Waste 

Disposal F a c i l i t y  and SWSA 7 ) .  

decontamidatioa equipment and volume reduction methods are also being 

Techniques for improved use of 

investigated. 

i s  required i n  support of technological improvements. In particular, cost- 

Additional R&D i n  radioactive waste treatment and disposal 

e f f e c t i v e  processing of solid c e l l u l o s i c  and animal wastes, decontamination 

of equipment, and reduction of solid waste volume will  benefit from 

continued study of techniques for converting soUd waste to slurries for 

ultimate disposal by hydrofracturing, for incinerating combustible wastes, 

. and for removing surface contamination from equipment to permit recycling. 

Improved operations of solid waste storage areas Vi11 make use of 

information obtained on s i t e  characteristics and application of impermeable 

66 
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barriers. Alternatives to hydrofracturing will be studied in the event 

that this disposal technique were to be curtailed. Also new methods of i n -  

s i t u  stabil ization and disposal of sludges are being developed. 

4 .1 .2 .2  Hazardous Wastes 

Many ORNL waste streams, such as those containing waste o i l s ,  

photographic wastes, solvents, waste mercury, and plating shop solutions, 

contain valuable constituents that could be recovered. Since direct  

release of these stream to the environment i s  unacceptable without prior 

treatment, the limitations of proposed recovery operations w i l l  be 

evaluated based on detailed waste characterizations already completed. 

4 . 1 . 2 . 3  Co-contaminated Wastes 

Handling, treatment, and disposal of co-contaminated waste vfl: 

benefit from research a c t i v i t i e s  involving radioactive wastes, hazardous 

wastes, and remedial measures. Separate research studies of co- 

contaminated wastes are not proposed a t  this time. 

4.1 .2 .4  Conventional Wastes 

Treatment and disposal of conventional wastes will benefit from the 

research a c t i v i t i e s  proposed i n  Sect. 4 . 1 . 2 ,  as well as the multisite 

applications discussed in Sect. 4 . 1 . 4 .  

. 4.1 .2 .5  Monitoring 

Additional monitoring and measurement a c t i v i t i e s  are necessary for 

each of the principal waste management projects identified in Sect. 3 . 2 ,  

which are associated with radioactive, hazardous, co-contaminated, and 

conventional wastes. Examples include developing new NPDES monitors, 

upgrading the monitoring capabilities a t  exist ing or proposed solid waste, 

67 
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gaseous waste, and l i q u i d  waste release points, and determining the 

effectiveness of modifications t o  the sanitary sewer system and coal-yard 

run0 f f sy s tem. 

4. 1. 2.6 Remedial A c t i o n  

TWO programs have been established to provide cost-effective  remedial 

action for all ORNL f a c i l i t i e s .  The Surplus F a c i l i t i e s  Management Program 

a t  DOE i s  used for decontamination and f i n a l  disposal of contaminated 

laboratory structures, and the Site  Corrective Measures Prograin i s  used t o  

provide s i t e  stabil ization of waste disposal areas and the surrounding 

environment. A c t i v i t i e s  presently underway are described i n  Sect. 3.2.6.  

Several tasks that require additional research and development t o  

select  the most appropriate techniques for storage and stabil ization of 

waste have been identified. These include: in-situ v i t r i f i c a t i o n ,  

chemical treatment, grouting, and removal techniques for intermediate-level 

l i q u i d  waste p i t s  and trenches; passive groundwater drains and grouting 

techniques for low-level solid waste storage areas; mobilization rates for  

radionuclides present i n  White Oak Creek and White Oak Lake sediments; and 

interception o f  both surface water and groundnater a t  the s i t e  of sol id  

waste disposal operations. 

Projected funding requirements for these ORNL project areas t o t a l  $ 3 . 7  

million o u t  of a t o t a l  of $6.3 million for FY-1984. 

4.1.3 Oak Ridge Gaseous Mffusion Plant 

Most of the R&D efforts  at  ORGDP are conducted i n  support of gaseous 

diffusion or other uranium enrichment processes and the auxiliary 

processes. A part of this overall e f f o r t  encompasses the technical support 
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e f f o r t s  dea l ing  with environmental ,  h e a l t h ,  and s a f e t y  i s sues .  

of the R&D e f f o r t s  a t  ORGDP are presented i n  t h e  following discussion.  

Major a r e a s  

4.1.3.1 Radioactive Waste 

R&D a c t i v i t i e s  in this area a t  ORGDP invo lve  design review and 

technical support  f o r  t h e  cons t ruc t ion  and ope ra t ion  of t h e  Cen t ra l  Sludge 

F ixa t ion  F a c i l i t y .  

ORGDP s i te  t o  f i x  a wide v a r i e t y  of waste s ludges contaminated with traces 

of uranium and technetium. Reduction and e l lmina t ion  of t hese  s ludges ,  

This f a c i l i t y  (see Sect. 3.3.1) is  provided a t  t h e  

which accumulate during t h e  ope ra t ion  of environmental systems such as 

scrubbers and.waste n e u t r a l i z a t i o n  systems, were s p e c i a l  concerns of t h e  

TDHE and EPA i n  a r e c e n t  inspect ion.  

problematic wastes and t h e  d e f i n i t i o n  of conc re t e  f i x a t i o n  recipes f o r  

t hese  wastes ( inc lud ing  waste sludges generated i n  t h e  t reatment  of Y-12 

wastes a t  ORGDP) are ongoing p a r t s  of this a c t i v i t y .  

The c h a r a c t e r i z a t i o n  of new and 

Technetium removal from s p e c i f i c  waste streams from t h e  

decontamination area is another  U D  p r o j e c t  i d e n t i f i e d  as a p a r t  of t h e  

requirements f o r  Cen t ra l  Neu t ra l i za t ion  F a c i l i t y  technology. 

i s  expected t o  d e f i n e  t h e  i o n  exchange and s o l i d s  removal technology 

r equ i r ed  f o r  t r e a t i n g  t h e s e  waste and provide technical support  during 

s t a r t u p .  

This a c t i v i t y  

Due t o  the  n a t u r e  of t h e  operat ions of t h e  gaseous d i f f u s i o n  p l a n t s ,  

t h e  p o s s i b i l i t y  of r e l e a s i n g  q u a n t i t i e s  of UF6 t o  t h e  atmosphere and t h e  

subsequent exposure of o n - s i t e  and o f f - s i t e  populat ions and t h e  environment 

t o  release products is an area of cont inuing concern. A study of t he  b a s i c  

chemistry of uF6 releases i s  i n  progress and w i l l  provide information 

necessary f o r  d e f i n i t i v e  plume modeling and f o r  de f in ing  knockdown/release 

c o n t r o l  technology. 63 
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4 . 1 . 3 . 2  Hazardous Waste 

The continued s t o r a g e  of l a r g e  q u a n t i t i e s  of l i t h i u m  hydroxide i n  t h e  

i n a c t i v e  K-25 v a u l t  areas poses a s i g n i f i c a n t  r i s k  f o r  an environmental 

i n s u l t  i n  t h e  event  of a n  a c c i d e n t a l  water sprinkler system release. 

add i t ion ,  t he  cleanup from such an i n c i d e n t  would be hazardous, of long 

du ra t ion ,  and expensive. 

base f o r  dea l ing  wi th  this problem area.  

In 

R&D e f f o r t s  are proposed to, provide a technology 

4 .1 .3 .3  &-contaminated Waste 

The con t ro l  and d i s p o s a l  of t o x i c  substances as r egu la t ed  by TSCA are 

t h e  i n t e n t  of t h e  TSCA Inc ine ra to r  P ro jec t  (Sect. 3 . 3 ) .  This p r o j e c t  i s  

required t o  dispose of o r  des t roy  t h e  l a r g e  q u a n t i t y  of PCBrontaminated 

wastes and o t h e r  organic-contaminated wastes, both s o l i d  and l i q u i d ,  t h a t  

cannot be handled by commercial f a c i l i t i e s  because of r a d i o a c t i v e  

contamination. R&D a c t i v i t i e s  have been i d e n t i f i e d  and are ongoing t o  . 
def ine  and v e r i f y  technology i n  va r ious  areas t o  ensure the  performance and 

o p e r a b i l i t y  of this high-temperature, high-destruction-efficiency 

i n c i n e r a  t or .  

Another area of v i t a l  concern i s  t h e  t reatment  of t h e  Y-12 waste 

streams.' A major e f f o r t  involves  t h e  i d e n t i f i c a t i o n ,  c h a r a c t e r i z a t i o n ,  

development and t e s t i n g  of treatment regimens f o r  t h e  S-3 waste streams a t  

Y-12, which are t o  be t r e a t e d  i n  r e a c t i v a t e d  chemical processing systems a t  

t h e  OKGDP. Work w i l l  be continued i n  this area u n t i l  t h e  CPCF comes 

onstream a t  t h e  P-12 Plant  in 1985. 

4 .1 .3 .4  Conventional Waste 

Development work on de f in ing ,  c h a r a c t e r i z i n g ,  and providing t reatment  

processes f o r  coa l -p i l e  runoff and steam p l a n t  f l y  ash containment/disposal 
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has been completed. 

f a c i l i t y  w i l l  be provided through GPP funding (Sect .  3.3.4). Ongoing 

e f f o r t s  involve design review and t echn ica l  support  through s t a r t u p .  

As a r e s u l t  of t h i s  work, a treatment and r e t e n t i o n  

Large q u a n t i t i e s  of coolant ,  p r imar i ly  refr igerant-114,  are l o s t  

through ope ra t ions  i n  t h e  gaseous d i f f u s i o n  p l a n t ,  and p r o j e c t s  are being 

proposed t o  reduce these  coolant  discharges.  

e f f i c i e n t ,  c o s t - e f f e c t i v e  technology w i l l  b e n e f i t  this area of concern. 

Studies  d i r e c t e d  a t  providing 

4.1.3.5 Monitoring 

Separate R&D a c t i v i t i e s  are no t  proposed a t  this time. 

4.1.3.6 Remedial Action 

A holding pond previously used f o r  r ece iv ing  t r i v a l e n t  chromium wastes 

and sludges from cool ing tower blowdown discharges has been i d e n t i f i e d  f o r  

p o s s i b l e  remedial act ion.  

t r i v a l e n t  chromium. 

f o r  decommissioning and d i s p o s a l  of this chromium sludge. 

envisioned could invo lve  chromium recovery,  o r  conc re t e  f i x a t i o n .  

Pending EPA r e g u l a t i o n s  would de regu la t e  

Def in i t i on  of a d i s p o s a l  technology would be r equ i r ed  

Processes 

The technical program area f o r  envirorrmental, h e a l t h ,  and s a f e t y  

studies a t  ORGDP d e r i v e s  i s  support  from t h e  Process and Long Range 

Technical Support (PbLBTS) budget funded through t h e  Enriching Operations 

Division of DOE. 

FY-1984. 

Funding resources  t o t a l i n g  $860K have been a l l o c a t e d  f o r  

In a d d i t i o n ,  t h e  Y-12 P lan t  i s  providing approximately $250K i n  

FY-84 f o r  technical support  i n  t h e  process  development and t reatment  

monitoring of S-3 waste streams a t  t h e  ORGDP.. Also included i n  this 

funding is a sub ta sk  being performed a t  ORNL on sewage plant  t r e a t a b i l i t y  

s t u d i e s  f o r  some of t h e  t r e a t e d  Y-12 waste. 
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4.1.4 MuJt i s i t e  Application 

Tasks i d e n t i f i e d  i n  this s e c t i o n  are gene ra l ly  app l i cab le  t o  problems 

of environmental c o n t r o l s  a t  more than one s i t e  with emphasis on waste 

treatment studies, 

Removal of heavy-metal contamination from process streams and 

wastewater i s  one of t he  i s s u e s  involved i n  environmental c o n t r o l  and/or 

remedial ac t ion .  Reducing the  concen t r a t ion  of s o l u b l e  heavy metals (e.g., 

uranium) contained i n  these  streams t o  ppb l e v e l s  i n  order  t o  meet new and 

more s t r i n g e n t  discharge s tandards based on t o s d c i t y  r a t h e r  than 

r a d i o a c t i v i t y ,  o r  on lowered allowed l e v e l s  of r a d i o a c t i v i t y ,  i s  of 

concern. 

t h e  use of biosorbents  (e.g., b a c t e r i a ,  y e a s t s )  t o  r e t a i n  s o l u b l e  heavy 

metals and emphasizes c h a r a c t e r i z a t i o n  of t h e  phenomena involved and 

demonstration of t h e  f e a s i b i l i t y  of e x p l o i t i n g  the process f o r  t h e  removal 

of the heavy-metal contamination. 

A p r o j e c t ,  Biasorbents t o  Remove Soluble  Heavy Metals, invo lves  

The loss of v o l a t i l e  organics  (e.g., perchloroethylene a t  Y-12 and 

r e f r i g e r a n t  114 a t  ORGDP) in l a r g e  q u a n t i t i e s  t o  t h e  atmosphere i s  a major 

concern. 

s u b s t i t u t i o n  of o t h e r  materials. Modification t o  both Y-12 and ORGDP 

processes w i l l  be necessary f o r  s i g n i f i c a n t  reduct ions in this type  of 

emission. In a p r o j e c t  on Advanced Environmental Control Technology, t h e  

development of advanced environmental c o n t r o l  technology f o r  removing 

ch lo r ina t ed  and f l u o r i n a t e d  hydrocarbons from gas streams discharged t o  t h e  

atmosphere would be i n v e s t i g a t e d ,  w i th  emphasis on l o s s e s  r e s u l t i n g  from 

the loss of coolant  from t h e  gaseous d i f f u s i o n  cascade. 

The loss of perchloroethylene a t  Y-12 may be ameliorated by t h e  

. 

The development of remedial a c t i o n  approaches f o r  removing 

72 contaminants (both chemical and r a d i o a c t i v e ) ,  from sediment, p i t s ,  p o d s ,  



324 

57 

I 
I 
I 
I 
I- 
I 
m 
I 
I 
I 
I 
I 
l' 
I 

and lagoons as an a l t e r n a t i v e  t o  s e a l i n g  these  areas f o r  i n d e f i n i t e  per iods 

i s  the  t h r u s t  of a p r o j e c t  on Decontamination of Sediments. Several  

techniques w i l l  be evaluated f o r  dredging, c l ean ing ,  and r ep lac ing  

sediments, and experimental d a t a  w i l l  be developed t o  support  proposed 

sediment c leaning processes. 

diminishing the source term f o r  f u t u r e  concerns (e.g., e l imina t ing  sources  

of contaminants t o  White Oak Creek). 

The o b j e c t i v e  of this work can be viewed as 

Funding requirements f o r  t h e  proposed mult is i te  p r o j e c t s  t o t a l  $700K 

i n  FY-1984, $750K in FY-1985 and i n c r e a s e  t o  $1100Kin FY-1986. Funding 

levels f o r  FY-84 through FY -88 are summarized i n  Appendix B ,  Table B.2. 

4.2 R&D IN SUPPORT OF REMEDIAL ACTIVITIES 

During t h e  course of t h e  Subcommittee's hear ing and i n  i t s  r e p o r t  i t  

w a s  emphasized t h a t  a need exists " to  develop much a d d i t i o n a l  d a t a  i n  o r d e r  

t o  comprehensively assess t h e  problem and develop implementation p l ans  for 

any necessary remedial ac t ion .  Ln particular, this need involves  . . ." 
(1) improve and expand t h e  monitoring of groundwater; ( 2 )  conduct a broader 

o v e r a l l  assessment of t h e  environmental fa te  of mercury d i scha rge ,  both 

over t i m e  and ac ross  geographic l o c a t i o n s ;  and (3) e s t a b l i s h  new sampling 

p o i n t s  so t h a t  t he  p o t e n t i a l  e n t r y  of mercury i n t o  potable  groundwater o r  

t h e  human food cha in  can be quickly pinpointed." Similar  needs exist f o r  

o t h e r  po l lu t an t s .  The general  concern w a s  r a i s e d  of t h e  p o t e n t i a l  f o r  

human exposure t o  p o l l u t a n t s  as a consequence of t r a n s p o r t  through t h e  

environment . 
Although t h e  source of p o l l u t a n t s  may be a s soc ia t ed  with s p e c i f i c  

ope ra t ing  f a c i l i t i e s  i n  Oak Ridge, t h e  p o t e n t i a l  movement of t hese  

materials i n  groundwater o r  r e e n t r y  t o  f reshwater  systems from s o i l s  o r  73 



I 

I 
I 
I 
I -  
I 
I 

I. 
324 

58 

m 
I 
I 
I 
I 
I 
I 
I 

sediments is a general concern and may transcend s i t e  boundaries. 

research summarized i n  this section is designed to assess the current 

situation as related t o  pollutant sinks and food chain a v a i l a b i l i t y  and t o  

provide data t o  permit selection among alternative corrective actions and 

the effectiveness of these actions. 

The 

4.2.1  Surface Water and Biota 

Contamination of aquatic sediments i n  the surroundings of the Oak 

Ridge Reservation represents a potential long-term problem i n  the 

protection of human health. Contaminated sediments may subsequently 

contaminate water and aquatic food chains of importance t o  humans. 

may also result i n  contamination of the terrestrial  environment under those 

They 

circumstances where the sediment and/or water are used for industrial or 

agricultural purposes, or.are u t i l i z e d  by terrestrial  animals. 

analysis of the potential problem associated w i t h  contaminants i n  sediment 

would include the possibi l i ty  for remobilization and bioaccmulation i n  

food chains. 

The 

Studies are proposed to investigate the processes affecting sediment 

contadnation, sediment remobilization, and subsequent contamination of 

food chains o f  importance to c r i t i c a l  groups or larger populations of 

humans residing i n  the v i c i n i t y  of the Oak Ridge Reservation. 

emphasis ut11 be given to the quantification of relationships between the 

I n i t i a l  

concentrations of contaminants i n  sediment and aquatic food products. 

Selection of chemicals for evaluation will be based, i n  part, on the 

screening prioritization results of the Assessment Croup of the Oak Ridge 

Task Force. 

Additionally, this a c t i v i t y  will provide: a base l i n e  wfth respect t o  

areas o f  the reservation and b i o t i c  components currently containing ?a 
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enriched l e v e l s  of contaminants (1-2 y e a r s ) ;  information r e l a t i v e  t o  

remobil izat ion and resuspension of contaminants occurr ing as a r e s u l t  of 

n a t u r a l  events o r  remedial  a c t i o n  t h a t  w i l l  enable s e l e c t i o n  of approaches 

t o  minimize p o t e n t i a l  hazards t o  human h e a l t h ;  and documentation of 

e f f e c t i v e n e s s  of remedial a c t i o n s  taken i n  reducing p o t e n t i a l  human h e a l t h  

I 

hazards e x i s t i n g  from a q u a t i c  pathways. 

4.2.2 Groundwater Flow Charac te r i za t ion  

Although groundwater coatamination does not r ep resen t  t h e  immediate, 

short-term pathway t o  m a n  t h a t  contamination of s u r f a c e  water and b i o t a  do,  

t he  importance of groundwater resources  and t h e  long times t h a t  may be 

required f o r  n a t u r a l  recovery r e q u i r e  t h a t  t he  s a f e t y  of t h e  groundwater 

resource be assured. 

dominated by preferred-flow pathways t h a t  are determined by geologic  

s t r u c t u r e  and weathering patterns. 

groundwater flow has focused on t he  r e l a t i v e l y  shallow flow systems where 

v e l o c i t i e s  are thought t o  be most rapid.  Deeper flow i s  bel ieved t o  occuz 

Groundwater flow beneath the  Oak Ridge Reservation is 

Most of t he  previous s tudy of 

l a r g e l y  along geologic  boundaries. 

groundwater flow quest ions d e a l  w i th  t h e  p o s s i b i l i t y  t h a t  deep flow may 

c r o s s  the  n a t u r a l  topographic boundaries of t h e  r e se rva t ion .  Because or' 

t h e  long-term na tu re  of deeper groundwater flow systems (i.e., flow t i m e s  

may be i n  decades) ,  t h e  c h a r a c t e r i z a t i o n  of t hese  f e a t u r e s  i s  a longer-term 

a c t i v i t y  t h a t  w i l l  r e q u i r e  sus t a ined  a t t e n t i o n .  Nonetheless, s i g n i f i c a n t  

progress can be made i n  improving t h e  understanding of deeper flow wi th  a 

r e l a t i v e l y  modest e f f o r t  t h a t  i s  sus t a ined  f o r  s e v e r a l  years.  

The most s i g n i f i c a n t  unresolved 

Current major a t t e n t i o n  i s  focused on t h e  non-uniform na tu re  of 

shallow flow systems and t h e i r  i n t i m a t e  coupling with s u r f a c e  flows. 

i n t e r a c t i o n  between s u r f a c e  runoff and shallow subsurface flow t h a t  may 

The 
75 
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intersect shallow waste disposal trenches o r  s o i l s  that have been 

contaminated from the surface is only poorly known and i s  now the object of 

principal attention. 

4 .2 .3  Soil Surface Management 

Soil  surface contamination i s  known t o  have occurred a t  various s i t e s  

throughout the Oak Ridge Reservation. 

s o i l s  beyond controlled zones through erosion of surface s o i l s  represents a 

long-term problem that, while not of c r i t i c a l  immediate importance, may 

lead to sustained exposure of human populations t o  these contaminants. 

Therefore, a modest l e v e l  of increased attention to surface s o i l  erosion 

and land use/management schemes that adequately address problems of o f f -  

The spread of these contaminated 

s i t e  movement of contaminants v i a  s o i l  should be undertaken. 

Erosion a t  the Oak Ridge Reservation i s  almost t o t a l l y  v i a  surface 

water runoff and the process of s o i l  erosion i s  therefore closely  related 

t o  the surface and subsurface hydrology of the s i t e .  The h i g h  annual 

precipitation and the high rates of precipitation that occur are only 

partial ly  o f f s e t  by the abundant vegetation of the s i t e ,  especially where 

land management practices interfere with the mitigating e f f e c t s  of the 

natural vegetation. The s o i l  water status, and soil structural properties 

need t o  be directly  related t o  s o i l  erosion potential for the reservation. 

The R&D funding i n  support of remedial a c t i v i t i e s  t o t a l s  S1700K for 

the f i r s t  full-year of study, distributed approximately between surface 

water/biota, groundwater, and s o i l  studies as 7 5 4 ,  15%, and lo%, 

respectively. FY-1984 i s  identified for the purpose of this report as the 

f i r s t  year of study. 

may be found i n  Table 4 ,  Sect. 5 ,  and Appendix B, Table B.2. 

Additional detai ls  of program and scheduling support 

76 
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4 . 3  RESOURCE DATA MANAGDENT 

It i s  proposed t o  i n t e g r a t e  a l l  t h e  s e p a r a t e  d a t a  sources compiled by 

t h e  research a c t i v i t y  i n t o  a s i n g l e  Central ized database.  This information 

system w i l l  be developed using t h e  Statistical Analysis System (SAS)  

language and w i l l  be implemented on a VAX 11/750 computer with menu-driven 

i n t e r a c t i v e  and ba tch  access c a p a b i l i t i e s .  This proposed system could be 

i n t e g r a t e d  with t h e  e x i s t i n g  Oak Ridge Reservation environmental d a t a  and 

t h e  proposed Oak Ridge Task Force environmental d a t a  i n t o  t h e  ORNL 

Department of Environmental Management's VAX 11/750 computer. Key e n t r y  

f o r  manual d a t a  c o l l e c t i o a s  will be accomplished through CRT sc reen  mode 

menus t h a t  prompt d a t a  e n t r y  personnel f o r  d a t a  values  and provide f o r  

screening of values  p r i o r  t o  d a t a  s torage.  

t h e  Easy Entry package, w i l l  ope ra t e  through t h e  c e n t r a l i z e d  computer 

The sof tware f o r  t h i s  process ,  

system, The r e sea rch  team could assist i n  implementing statist ical  

analysis programs f o r  e s t ima t ing  parameters o r  t e s t i n g  d i f f e r e n c e s  among 

sampling l o c a t i o n s ,  background samples, o r  c o n t r o l  samples. 

A $200Klevel  of e f f o r t  would be r equ i r ed  t o  set up t h e  i n i t i a l  d a t a  

management system; approximately, $15OK/year e f f o r t ,  as shown i n  

Appendix B ,  Table B.2 would be needed t o  maintain t h e  system and provide 

rou t ine  computerized r e p o r t s  summarizing the  c u r r e n t  s t a t u s  of t h e  

information system. 

77 
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5. FUNDING SCHEDULE SUMWRIES 

5 .1  OAK RID= COMPLEX 

Estimated funding needs t o  r e so lve  environmental problems approach 

$500 m i l l i o n  f o r  1984 through 1988 and are summarized i n  Table I. This 

funding l e v e l  would allow r e s o l u t i o n  of problems a s soc ia t ed  with c u r r e n t  

waste management practices by 1990; however, remedial  a c t i o n s  would not be 

completed. Planning, f i e l d  t e s t i n g ,  and r e sea rch  could be accomplished i n  

this t i m e  frame and some remedial a c t i o n s  could be i n i t i a t e d .  Such 

remedial a c t i v i t i e s  account f o r  20 t o  40 percent  of t h e  funding p ro jec t ed  

from 1984 t o  1988 as seen by comparing Figs.  2 and 3. This proportion may 

inc rease  s i g n i f i c a n t l y  a f t e r  1988 when l a r g e  expendi tures  ($200-300 

mi l l i on )  may be r equ i r ed  t o  implement recommended remedial  ac t ions .  

Table 1. To ta l  Funding. 

Plant  
Budget a u t h o r i t y  (mi l l i ons  of d o l l a r s )  
1984 1985 1986 1987 1988 

Tota l  Funding 

Y-12 

ORNL 

ORGDP 

TOTAL 

39 ' 48 46 52 38 

14 20 30 39 60 

18 32 6 1 12 

70 100 80 90 110 

220 

160 ' 

70 

TOTAL 450 

Tota l  funding has been divided between 1) funded a c t i v i t i e s ,  

2) unfunded a c t i v i t i e s ,  and 3) RDdD. As i n d i c a t e d  i n  Table 2,  t h e  approved 

funding l e v e l  f o r  t he  Oak Ridge P lan t s  is about $75 m i l l i o n  divided between 78 
expense, GPP, and l i n e  i tem budgets f o r  1984 and the  continuing funding f o r  
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previously approved l ine items, for 1985. The 1985 funding includes 

continuing a c t i v i t i e s  on the TSCA incinerator (Sect. 3 . 3 . 3 )  and the Central 

Sludge Fixation F a c i l i t y  (Sect. 3 . 3 . 3 ) ,  which are c r i t i c a l  f a c i l i t i e s  for 

resolving problems related t o  disposal of co-contaminated waste. The 

requested funding for 1984 t o  1988 o f  about $300 million (Table 3 )  

represents a best estimate of the funding required to comply with the 

environmental planning basis (Sect. 3 ) .  There are two types of projects 

that have a significant impact on the t o t a l  funding requested 

1) projects to comply with proposed EPA regulations for airborne 

radioactive emissions (approximately $75 million) and 

2) projects for remedial action (approximately $130 million). 

Table 4 summarizes the needed RDLD funding for support of the environmental 

program. Environmental transport studies t o  be used for identification and 

evaluation of potential remedial actions have been included a t  a funding 

l e v e l  of about $2 m i l l i o n  per year. 

Detailed funding schedules are contained i n  Appendix C .  

5.2 Y-12 PLANT 

Y-12 has requested t o t a l  funds of about $200 million (exclusive of 

RDLD) to support environmental projects and a c t i v i t i e s  during the period 

1984-1988 (see Figs. 4 - 6 ) .  About $100 million of this  t o t a l  has been 

requested for remedial action. Fig. 4 shows the funding schedule by type 

of budget for a l l  proposed environmental a c t i v i t i e s ,  and Fig. 5 shows the 

funding schedule by the categories discussed i n  Sect. 3.  Fig. 6 breaks o u t  

the remedial action category. 

I 
80 



324 
65 

Table 2. Funded Projects.  I -  
I 
i 
I 
I 
I 
I 
I,- 
I 
I 
I 
I 
I 
I 
I 

Fiscal-year funding ($ lo6)  
Plant 1984 1985 1986 1987 1 9 a  

- - Q 25.6 Y-12 

ORNL 

.ORCDP 

TOTAL 

24.2 1.4 

8.0 - 
16.0 28-0 

48.2 29.4 

TOTAL - 75 

Table 3. Funding Requested. 

Fiscal-year funding ($lo6) Total Funding 
1984 198s 1986 1987 1988 P l a n t  

11.k 42 40 47 34 

34 55 

0 11 

81 100 

TOTAL 

174 

128 

20 

‘11-12 

ORNL 

ORGDP 

T O W  

14 - 2s 

65 3 5 

70 12, l  59 

‘320 

Table 4. R&D Funding. 

~ 

P l a n t  

6 Fiscal-year funding ($10 ) 
1984 1985 1986 1987 1988 

T o t d  Funding 

Y- 12 

ORNL 

ORGDP 

TOTAL 

3.5= 5.0 5.6 5.4 4.5 24 

6.3 5.9 5.1. 4.8 4.7 27 

1. la 1.1 1.1 1.0 1.0 
81 

10.9 12. 12 11 10 

TOTAL - 55 
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5.3 OAK RIDGE LUTIONAL LABORATORY 

ORNL has requested t o t a l  funds of about $130 million (exclusive of 

RD6D) t o  support environmental projects and a c t i v i t i e s  during 1984-1988 

(see Figs. 7-9). About $50 million i s  proposed for funding by the Defense 

Waste Management Program for upgrade or replacement of portions of the ILW 

and process waste systems; improved monitoring, and remedial action. 

Fig. 7 provides a summary by type of budget for ORNL environmental 

a c t i v i t i e s ,  and Fig. 8 shows the funding schedule by the categories 

discussed i n  Sect 3. 

Defense Waste Management Program. 

I 

Fig. 9 breaks out the a c t i v i t i e s  to be funded by the 

5.4 OAK RIDGE GASEOUS DIFFUSION PLANT 

ORGDP has requested funds of about $70 m i l l i o n  to support 

environmental projects and a c t i v i t i e s  during the period 1984-1988, and over 

$50 million has been approved. Figure LO summarizes the a c t i v i t i e s  by type 

of budget, and Figure 11 provides a summary by the categories discussed i n  

Sect. 3. 

84 
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6. CONTINUING ANALYSES, UNRESOLVED ISSUES, 
AND PROPOSED REGULATORY ACTIONS 

Several actual and p o t e n t i a l  environmental  problems have been 

i d e n t i f i e d  in t h e  Oak Rldge Complex which vi11 be very expensive t o  remedy, 

will r e q u i r e  considerable  study t o  r e s o l v e ,  and i n  some i n s t a n c e s ,  may no t  

b e  c o r r e c t a b l e  t o  t h e  ex ten t  of t o t a l  compliance with environmental goa l s  

as expressed by t h e  TDHE. In these  l a t te r  i n s t a n c e s ,  DOE i n t ends  to make 

every reasonable e f f o r t  t o  reach t h e s e  goa l s  and w i l l  work v i t h  t h e  TDHE 

and EPA t o  set acceptable  a l t e r n a t i v e  o b j e c t i v e s  on a case-by-case bas i s .  

Tennessee has claimed ownership of a l l  water w i t h i n  t h e  S t a t e ,  and t h e  

TDHE has s t i p u l a t e d  t h a t ,  i n  gene ra l ,  all s u r f a c e  water must meet f i s h  and 

aqua t i c  l i f e  s tandards and a l l  groundwater must meet dr inking water 

standards.  Application of this po l i cy  t o  DOE'S on-si te  a c t i v i t i e s  

e s t a b l i s h e s  a goal  t h a t  w i l l  r e q u i r e  a very l a r g e  expendi ture  of resources .  

The phys ica l  c o n s t r a i n t s  t o  be overcome t o  reach these  goals  will l i k e v i s e  

r e q u i r e  knowledge and t echn ica l  c a p a b i l i t y  beyond t h a t  p re sen t ly  e x i s t i n g  

or a v a i l a b l e  in t h e  fo re seeab le  f u t u r e .  Therefore,  t h e  following plans f o r  

problem c o r r e c t i o n  may not r e f l e c t  t o t a l  compliance with t h e  s t a t e d  TDHE 

policy.  

The most prominent long standing problems f a l l i n g  i n  this category are 

those involving t reatment  o r  removal of contaminated s o i l s  and sediments 

which result in t h e  contamination of both s u r f a c e  water and groundwater. 

At  ORNL, t h e s e  are pr imari ly  the  r a d i o a c t i v e  b u r i a l  grounds, White Oak 

Creek/Lake sediments and f loodp la ins ,  and subsurface soils wi th in  the  - 

Laboratory r e s u l t i n g  e s s e n t i a l l y  from p i p e l i n e  leaks. 

l o c a l i z e d  groundwater contamination, and each a r e a  concributes  t o  e l eva ted  

r a d i o a c t i v i t y  in s u r f a c e  water discharges from this DOE s i te .  The primary 

Each area causes 
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contributor to these elevated discharges i s  the older burial grounds; next 

i s  the contaminated soil, and l a s t  i s  White Oak Creek/Lake. 

Solutions t o  the b u r i a l  ground problem have been explored for several 

years through ongoing research, development, and demonstration (RDbD) . 

efforts  by b o t h  ORNL and USGS professional s t a f f  members. 

this plan discusses the planned and proposed RDLD e f f o r t s  which are hoped 

t o  a l low f i n a l  remedial measures decisions to be made by 1988. The cost o f  

these RDdD e f f o r t s  has been about $ 5  adllion/year for the past several 

Section 5 of 

years and can be expected t o  remain a t  that l e v e l  i n  the future. 

o f  f i n a l  remedial measures, although highly uncertain, are expected to be 

funded a t  about $5 mlllion/year l e v e l  u n t i l  completed. 

The costs 

General cleanup of contaminated s o i l  a t  the Laboratory trill be 

undertaken as a part of an existing surplus f a c i l i t i e s  

decontamination/decommlssioning program and pipelines replacement program. 

O f  course, the presence of buildings, tanks, other pipelines, e t c . ,  W i l l  

preclude complete removal of a l l  contaminated s o i l .  The current l e v e l  of 

e f f o r t  i n  surplus f a c i l i t i e s  decontamination and decommissioning i s  about 

$5 million/year and is expected t o  be about $10 million/year i n  the 

foreseeable future. Pipeline replacement projects are s p e c i f i c a l l y  

discussed i n  Sect. 3.2.1. 

Decisions on White Oak Creek/Lake remedial actions must await a 

careful evaluation of costs versus benefits of reasonable alternatives. 

This evaluation should likewise be preceded by completion of remedial 

measures U D  such as the sediment cleaning study described i n  Sect. 5. 

Since the hazard associated w i t h  these sediments is small, a remedial 

measures decision milestone date of 1989 w i l l  be established. In the 

meantime, additional measures ( e . g . ,  increased fencing) W i l l  be taken to 89 
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f u r t h e r  reduce the  l i ke l ihood  of pub l i c  access t o  downstream sediments 

within t h e  DOE Reservation. 

Similar  problems e x i s t  a t  t h e  Y-12 P l a n t ,  extending o f f - s i t e  along 

EFPC, pr imar i ly  wi th in  t h e  City of Oak Ridge. The o f f - s i t e  

sediment/floodplain s o i l  contamination problem i s  c u r r e n t l y  under 

eva lua t ion  by the  Lnteragency Oak Ridge Task Force, which i s  chaired by t h e  

TDXF, r e p r e s e n t a t i v e  with membership from DOE, EPA, USGS, TVA and t h e  C i ty  

of Oak Ridge. 

- 

Environmental d a t a  c o l l e c t i o n  wi th in  t h e  City has been 

ongoing s i n c e  e a r l y  summer 1983 by t h e  Oak Ridge Associated U n i v e r s i t i e s  

(ORAU). Studies  of s u r f a c e  water, groundwater, and f i s h e r i e s  w i l l  begin 

upon completion of t e c h n i c a l  work plans by t h e  organizat ions s e l e c t e d  by 

DOE t o  conduct those s t u d i e s  (TVA and USGS) and subsequent completion of 

interagency agreements au tho r i z ing  t h e i r  work f o r  DOE. This l a t t e r  

procedural requirement is not expected t o  s i g n i f i c a n t l y  a f f e c t  t h e  schedule  

f o r  t he  s tud ie s .  In a d d i t i o n  t o  t h e s e  s t u d i e s ,  t h e  Task Force requested 

DOE t o  select an organ iza t ion  t o  assimilate t h e  d a t a  t h a t  are c o l l e c t e d  and 

t o  eva lua te  t h e  p u b l i c  h e a l t h  b e n e f i t s  of a l t e r n a t i v e  remedial measures 

versus  t h e i r  projected c o s t s  (both monetary and environmental). With t h e  

Task Force 's  concurrence, ORNL was s e l e c t e d  f o r  t h i s  a c t i v i t y .  

Individual  Task Force s t u d i e s  by t h e  va r ious  p a r t i c i p a n t s  are 

p ro jec t ed  t o  r e q u i r e  1 t o  3 years.  The most extensive s tudy ,  groundwater, 

is not  expected t o  impact Task Force recommendations concerning remedial 

measures o f f - s i t e  along EFPC; t h e r e f o r e ,  t h e s e  recommendations could be 

forthcoming in about 2 yea r s ,  (i .e.,  i n  e a r l y  1986). Ln t h e  i n t e r i m ,  WE 

is supporting City eva lua t ions  of d a t a ,  as generated by ORAU t o  ensure t h a t  

appropr i a t e  precautionary remedial  measures are taken,  if t hey  are 

considered advisable ,  t o  p ro tec t  t h e  h e a l t h  of t h e  gene ra l  public.  90 
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Neither t h e  c o s t  nor t he  schedule f o r  f i n a l  remedial measures can be 

determined u n t i l  t he  Task Force Study has been completed. Based on l i m i t e d  

previous experience a t  S a l t v i l l e ,  V i rg in i a ,  however, c o s t s  of a few m i l l i o n  

d o l l a r s  p e r  mile  .are  c r e d i b l e  i f  sediment/f loodplain s o i l  removal, disposal.  

as hazardous waste, and creek renovat ion are undertaken. Actual remedial  

measures would probably r equ i r e  p repa ra t ion  of an environmental impac t  

statement.  In this case, implementation of f i n a l  remedial measures would 

be u n l i k e l y  t o  commence before  1987. Information from the  prevfously 

mentioned sediment c leaning r e sea rch  by ORNL would become a v a i l a b l e  i n  t h e  

same t i m e  frame. 

The Bear Creek Bur i a l  Grounds are expected t o  r e q u i r e  remedial a c t i o n  

of r e l a t i v e l y  l a r g e  magnitude t o  r e c t i f y  p r i o r  d i s p o s a l  of PCB-contaminated 

o i l s  and o t h e r  l i q u i d  organics .  A WE/TDHE agreed o rde r  e s t a b l i s h e d  a J u l y  

1984 milestone f o r  submission of a remedial  a c t i o n  plan f o r  t he  b u r i a l  

ground area t o  the  S ta t e .  For planning purposes i t  has been est imated t h a t  

needed funding t o  accomplish these  remedial  measures is $5 milUon/year .  

There is ,  of course,  a g r e a t  d e a l  of u n c e r t a i n t y  surrounding these  

estimates, and t h e  t i m e  schedule f o r  t h e i r  accomplishment is s i m i l a r l y  

uncertain.  

expendi tures ,  a dec i s ion  may be made t o  phase t h e  c o r r e c t i v e  a c t i o n ,  

To enhance t h e  p o s s i b i l i t y  of success and t o  adnimize 

s t a r t i n g  with demonstration e f f o r t s  designed t o  prove t h a t  acceptable  

groundwater q u a l i t y  can be reached. 

l e v e l s  exceeding t h e  EPA l i m i t  of 50 ppm w i l l  r e q u i r e  co r rec t ion .  

A l t e rna t ive  techniques are being evaluated,  as d i scussed  i n  Sect. 5.1.1. 

S imi l a r ly ,  s t u d i e s  of t h e  a r e a  ad jacen t  t o  t h e  S-3 Ponds i n d i c a t e  a 

high degree of contamination t o  the  s o i l s  and groundwater as a result of 

pe rco la t ion  of t h e  materials from t h e  pond. 

In t h e  case of PCB-contaminated s o i l ,  

In i t ia l  d i scuss ions  with t h e  
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TDHE on the r e h a b i l i t a t i o n  of Bear Creek have focused on the clean-up o f  

t he  white aluminum precipi ta te  on t h e  bottom of t h e  stream. 

the  S-3 Ponds has been terminated and t h e  l i q u i d  wastes in the  pond t r e a t e d  

and discharged, St is expected t h a t  an eva lua t ion  of t h e  e x t e n t  of 

remaining contamination w i l l  be performed and a d d i t i o n a l  remedial a c t i o n s  

After  use of 

defined. Because t h e  response 

the  source of contamination i s  

planned with t h e  f i r s t  a c t i o n s  

the  TDHE. 

of t h e  hydrologic system t o  the removal of . 

unknown a t  this t i m e  a phased approach i s  

d i r e c t e d  a t  the  immediate requirements of 

The on-site mercury contamination problem i s  being evaluated f o r  

poss ib l e  a p p l i c a t i o n  of remedial  measures. U n t i l  t h e  present  eva lua t ion  

(Sect.  5.1.1) has been completed i n  approximately 1988, we will not  know 

whether s i g n i f i c a n t  decontamination of subsurface s o i l s  i s  c red ib l e .  Since 

the  primary concern with this contamination i s  t h e  groundwater discharge t o  

EFPC, t h e  p r o j e c t  Reduction of Mercury i n  Liquid Discharges (86 LI, 

S15,OOOK) i s  proposed t o  g r e a t l y  decrease c u r r e n t  mercury discharges.  

While t h e  combination of mercury cleanup and e f f l u e n t  treatment should 

f u r t h e r  reduce nercury concentrat ion in t h e  c reek  as i t  l eaves  t h e  p l an t  

s i t e  below drinking water s tandards ( 2  ppb),  w e  are not  s u r e  whether t he  

State's aqua t i c  l i f e  s tandard (0.05 ppb) i s  a t t a i n a b l e .  Operation of a 

water treatment f a c i l i t y  by 1989 would c o n s t i t u t e  our proposed f i n a l  e f f o r t  

toward reduct ion of mercury l o s s e s ,  a t  least  u n t i l  f i n a l  p l an t  shutdown, 

decontamination, and decommissioning a t  some undefined f u t u r e  da t e .  

Table 5 provides a funding schedule f o r  addressing t h e  problems 

discussed above: 1) contamination of s o i l s  and sediments a t  ORNL, 2 )  EFPC 

92 o f f - s i t e  remedial a c t i o n s ,  3) Bear Creek Bur i a l  Grounds, and 4 )  Y-12 on- 

s i te  mercury cleanup. 
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Table 5 .  Unresolved Issues.  

To t a1 
Fiscal-year Funding ($10') Funding Post 88 
1984 1985 1986 1987 1988 

Contamination of 2 2 
S o i l s  and Sediments 
( O W )  

EFPC O f f  -S i te  Remedial 1.2 1.2 
Action 

Bear Creek Burial 1.9 3.1 
Grounds 

Y-12 On-Site Mercury 
Cleanup 

TOTAL 

4.3 7.3 

10 14 

2 

1.2 

3.2 

14.7 

21 

2 2 10 30-100 

3.1 8.8 16 

7.9 8.5 25 

11.2 .7 39 

24 20 

TOTAL - 90 

30-50 

30-50 

30-50 

I 
I 

93 
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