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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any 
agency thereof, nor any of their employees,makes any warranty, express or 
implied, or assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. 
Reference herein to any specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise, does not necessarily constitute or 
imply its endorsement,recommendation, or favoring ,by the United States 
Government or any agency thereof. The views and opinions of authors expressed 
herein do not necessarily state or reflect those of the United States Government 
or any agency thereof. 

Science Applications International Corporation 
Paducah, Kentucky 

contributed to the preparation of this document and 
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L INTRODUCTION 

The C-400 Cleaning Building was one of the first buildings constructed at the Paducah 
Gaseous Diffusion Plant. lIhe building and adjacent structures have been used in a wide variety 
of functions to support operations at the plant and outside contractual work. The primary 
functions of C-400 included cleaning, metal etching arid plating, radioactive materials 
stabi,lizationand recovery, metals fecovery, uranium trioxide production, diffusion process 
equipment testing, and uranium tetrafll:lOride (green salt) pulverization. During these processes 
'l'arge quantities of materials were discharged or otherwise removed from the building. This 
structural and process review sought to identify, describe, and locate (in accordance with building 
grid maps) utilities, all ,pieces of equipment, and processes which have occuffed within C-400, 
identify potential effluent types generated during C-400; operations, and identify the disposal 
flowpaths from C-400. This report is based on document reviews, interviews, and site 
inspections. W'Hen possible, information given was verified by identifiable multiple sources 
(either interview or document). Locations within the building are given in accordance with 
standard building floor plan grid maps. Figures 1, 2, 3, and 4 and Table 1 have been included 
to summarize equipment findings. It should be noted that items contained in this report, unless 
otherwise noted, descr:ibe activities or procedures that predate current regulations . 
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2.1 ASH RECEI,VER 'PROCESSING .(Locations: see text) (Photographs 1,2,3,4) 

Ash receivers are hopper type vessels used to contain. residual materials (ash) produced 
during the conversion of UF 4 to UF 6. The functions of the C-400 Building were to: 

• Drive off, contain, and collect residual UF 6, 

• Loosen and transfer the excess ash from receivers to drums, and 
• Discharge drums into pulverizer unit. 

Upon aHival, the ash received often sUN emitted or usmokedu VF6 gas. To control and 
collect this discharge, the Receiving Booth~Photograph 1) was constructed (Location A2) and 
receivers were placed ,inside of it until space was available at the VF 6 scrubber (Column D 11). 
The recei,ving booth was equipped with a vent system which collected and discharged these 
fumes to a scrubber system located on the west side of the building (Photograph 2). 

Within the UF6 Scrubber Facility, the ash receiver was heated and residual UF6 was sent to 
the ash l7eceiver UF 6 Recovery Scrubber. Scrubber solutions were sent to the Dissolver Systems 
for radiological materials recovery. After the ash receivers were purged of residual UF 6 , they 
were manually agitated to loosen excess ash which was ,transferred to a 55 gallon drum 
(Photograph 3). This drum was sent to the pulverizer (Column 013, Photograph 4) for additional 
processing and the empty ash receiver was sent back to the feed plant. Pulverized material was 
reprocessed in the feed plant. Another pulverizer was located near the receiving booth during 
the early days of this process. It apparently operated in the same manner as the one at IIll 3. 

2.2 FEED PLANT FIL 'FER CLEANING AND FUME SCRUBBING 
(Location Near A9.5> 

In the 1950s and early 1960s, plugged or fouled filters were brought from the C-410 
Buirding Reactor Eumination Towers to C-400. The purpose of the cleaning process was to 
aJ,Jowfilter reuse. The deaning solution used for this operation consisted of a mixture of alumina, 
nitric acid, and! water. The cleaning process produced acidic fumes which were removed from 
the area to a scrubber unit (Photograph 5). To neutralize the acidic fumes, the scrubber was 
charged with a mixture of potassium hydroxide and water. Solutions were reportedly sent to the 
Dissolver Systems. The cleaning unit is visuaHy similar to and 'located near the No.4 Dissolver 
(Section 1.13) . 
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2.3 CLEANING 'FANKS~Located Between Columns E5.5and E;1O.5) 
(Photographs 6 and 7) (Tables 2 and 3~ 

These cleaning tanks are used to clean, pickle, heat, and cool a variety of equipment and 
materials (specific tank details are listed in Table 3). Data is insufficient to compile an actual list 
of all materials which have been processed in these tanks. Items which required cleaning would~ 
in the distant ,past, often appear in one of the storage areas without explanation as to their origin. 
Potential contaminants of concern include metals, radionuclides, oil, and cleaning solvents. 
Evaporated materials vent to the fan room and then to the atmosphere. Large solid materials 
settle to the 'bottom where they are removed on an extended (greater than liO' year) cleanout 
schedule. According to the 1953 "as built" drawings, liquid materials were discharged; 
depending on which tank, to either the storm sewer (Section 2.3 of this report) or acid sewer 
system (Section 2.1 of this report) (Blueprints E4-44-M, E4-49:.M, and E4-50-M). Solid 
materials and sludge were removed from the tanks and disposed of in areas presently 
unidentified'. Through the years the liners in some of these tanks have been replaced. It is not 
currently known where the original liners and sludge materials were discarded. Solutions used 
are given in Table 3. There are nine tanks in C-400: 

• Cleaning tank, acid, chromic 
• Cleaning tank, acid, hydrochloric 
• Cleaning tank, acid, nitric 
• Cleaning tank, acid, sulfuric 
• Cleaning tank, alkali 
• Cleaning tanks, water (cold:, hot, warm) 
• Cleaning tank, waste accumulation tank 

2.3.1 Cleaning Tank, Acid, Chromic (Location: F-9) 

This is a large tank containing a mixture of water and chromic acid used to clean metal parts 
and was constructed with a il'ead liner covered with brick (Blueprint #E4-15-A). The 
accumulated residue settles in the bottom of the tank. Drainage piping for this tank connects it 
to the Acid Sewer System. 

2.3.2 Cleaning Tank, Acid, Hydrochloric tLocation: E-I0) 

This is a large tank containing hydrochloric acid which is used to clean' (or "pickle") metal 
parts. Drainage piping for this tank connects it to the StOflIl Water Sewer. 

2.3.3 Cleaning Tank, Acid, Nitric (ILocatedbetween Columns F9.5 andFI0.5) 

This is a smaU tank filled with a.solution of water, nitric and hydrofluoric acid used to clean 
• (or "pickle i

') metal parts. Drainage piping for this tank connects it to the Acid Sewer System. 
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2.3.4 Cleaning Tank, Acid, Sulfuric (TroxideE
) (Located between Columns F7 andF8) 

This is a la17ge tank which l:lses a solut·ion of water and sulfmic acid used to clean metal: 
parts. Drainage piping for this tank connects ,jt to the Acid Sewer System. 

2.3.5 Cleaning Tank, Alkali (Located between F5.6 and 'F6.5) 

Tlhis is a laFge tank which uses a solution of water and caustic soda to clean metal parts. 
Drainage piping for this tank connects it to the Acid Sewer System. 

2.3.6 Cleaning Tanks,Water (Cold, Rot, Warm) 

These are large tanks filled with water used to rinse parts or coolYheat equipment. Drainage 
piping for these tanks connects them to the Storm Drain System. 

2.3.7 Cleaning Tank, \Vaste Water Accumulation fLocated at Column EF7.5) 

This tank originally was designated as a sulfuric acid tank. Present building layout maps 
either have no name for it or list it as "Empty". During the course of this investigation it was 
found to be partially full of a dark colored liquid. Interviews indicated this is used as a holding 
tank for water from the basement. Piping from this tank connects it to the Acid Sewer System. 

2.4 COMPRESSOR DISASSEMBl. Y PIT (Located Between Columns C3 and C4 to 03 
and 04) (Photographs 8 and 9) 

The Compressor Pit served as an area in which diffusion process compressors could be 
disassembled prior to cleaning and febuilding. In the past solutions from this pit were pumped 
from the pit to the discard waste system. The piping has since beenchangedi and any solutions 
presently generated during this pl70cess would be sent to the spray booth. 

2.5 COM'PRESSOR TURBINE BLADE REMOVAL STAND 
(Location: Column CD-I) (Photograph 10) 

Within this unit a cleaned compressor turbine was held in place while an operator entered 
the turbine shaft and Fernoved the blade nuts with an impact wrench. When knocked free, the 
btades fell to the funnel at the base and into an awaiting drum. ~he blades were sent to the 
C-746-A area to be melted, sold, or stored. The turbine shaft was sent to C-720 to be ,rebuilt . 
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2.6 CUBICLE AREA (Location: A 13 to A14) tPhotograph 11) 

In the Northwest comer of the C-400 Building ,is a series of,thfee rooms which have been 
known as the cubicles. Through the years these rooms have been used for a variety of small 
operations. For clarity, they are herein referenced as Rooms 1, 2, and 3 with Room 1 being 
furthest noltth. All three rooms were eqNipped with ,tloor drains connected to the discard waste 
system. 

Room 1 was used for chemical storage in the li950s and 1960s. Presently it is used for 
storage of spare parts. 

Room 2 is presently used as an ,office. In the past it hous,ed respirator test facilities andi was 
Nsed dming the gold reclamation program. It may have been used in the mercury recovery 
program. During this program, mercury was purified (using nitric acid, nickel wool, soda ash, 
andsi:lica gel) for reuse in the plant. The cleaned mercury was shipped to C-720 for 
redistribution but it is not known where contaminated solids or solutions might have been sent. 

Room 3 is presently sealed. In the 1:950s and 11!960s it was used to house the Mi'llers 
Fluorinated Lubricant treatment facilities. The treatment process consisted of filtration and 
exposure to cobalt trifluoride which "re-tluorinated" the oil. Treated oil was returned to use, 
waste solutions were drained to the discard waste system. It was reported that this room may 
have been used for storage dur.ing part of the gold reclamation campaign, rhodium plating 
operations, and to house recovered neptunium. 

2.7 CYLINDER WASH, 'fEST AND DRY AREA (Located Between Columns EFt and 
EFJ and FIA and F3) (Photograph 12) 

The C-400 Cyl:inder Wash Facility is actively used to remove the residual contamination 
from the inside of used UFr, cylinders (more commonly known as the "heel"). HistoricaUy, a 
sodium carbonate SOh:ltion was used for cylinder decontamination, although boric acid is 
present,ly used. The effluent from the decontamination process drains into a sump and is 
col1lected in tanks for reuse. After the cleaning solutions ,are deemed unusable, it is pumped to 
holding tanks for treatment in the dissolvers. Heel sludge associated with the use of reactor tails 
in UF6 production was particularly high in technetium and neptunium (-36 grams and -6 grams 
per cylinder, respectively). From late 1950s through early 1970s these materials and other 
radionuclides were removed from the solution using the No. 2 Dissolver, solvent extraction 
systems, and ion exchange columns (Section 1.32, of this report). Prior to construction of the 
cylinder wash facilities, this area was, used for storage . 
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2.8 D'EGREASERS, VAPOR - TRICHLOROETHYL'ENE - BLAKESLEE (SMALL), 
DETREX (LARGE NO. I AND NO.2) (Locations: Columns 4A, EF4, and F4-F5, 
respectively) (,Photographs 13 and '14') (Figures 5,6 and 7) 

The Vapor Degreasers used industrial grade trichloroethylene to remove oil and grease from 
a variety of materials. All three uni,ts in this building ape presently inacti,ve or have been 
removed. The procedure used was essentially the same for all three degreasers in this bl:lilding 
(and several others:located throughout the plant). First, a' piece of equipment was iHspected for 
gross fll:loride or grease contamiHation. If present, it was removed in the spray booth or alkali 
tank respectively. When ready for the degreaser, the piece was suspended within the unit above 
the bottom by chain hoist. Trichloroethylene was then pumped into the bottom of the unit and 
heated with non-contact steam coils. The resultant vapor condensed on the suspended equipment 
and on a set of condensing coils which were located atthe top of the tanks. Condensate from the 
coils and equipment drained back into the tank for rel:lse. When condensation on the part ceased 
the part was lifted and inspected' for the presence of solvents. Attempts to reduce significant 
solvent accumulations were made by t,ilting or shifting the equipment. Even so, persons 
associated with thedegreaser operations indicated ,that complete solvent removal was not always 
accomplished and large parts removed from the degreasep often had excess amounts of solvents 
thM spilled off to ,the floor, outside of the degreasers. Following degreasing, the part was 
transferred to the cleaning tanks or spray booth for additional cleaning or set on the floor hext 
to the degreaser. 

Due to the hydroscopicnature of trichloroethylene and the presence of atmospheric moisture 
the two tended to become mixed'. Because the presence of water reduced degreasing capacity, 
a water/trichloroethylene separation system was included on each unit. FoHowing separation the 
trichloroethylene was returned fOf rel:lse and the water was drained. The small degreaser drained 
to the discard waste system and the large degreasers drained to the storm drain system or acid 
sewer system, depending on the operational cOHdition of the sump pump under the degreaser. 
According to operation procedures these drains remained open at all times of operation. 

For at least part of its operational1time frame, still bottoms materials (mostly grease and oil) 
were taken to the bmn area where it was placed in steel tmughsand burned. The ash from this 
procedure was returned to C-400 for uranil:lm recovery, Within the degreasers materials 
periodically accumulated on the heating coils and reduced their capability to boil solvent 
materials. When this material' accumulated to a significant degree it was removed. The histOl7ic 
practice was to scoop out as much sludge as possible manuaHy and flush out whatever remained. 
Solutions from the large degreasers were discharged to the storm water sewer; those from the 
small: degreaser were discharged to the discard system. 

Because the large degreaserand i,ts components were originally made of common steel and 
water was present, it evenrually rusted through, and leaks appeared in the base of the unit. The 
resulting leakage of solvents and other contaminants flowed ,to a sump near the unit. From the 
sump they were discharged to the storm water drain system via pipe. A hole on ,the underside 
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of this pipe may have all'owed solutions within the pipe to escape to surrounding media, 
Sometime during the eaI'ly \ 970's {approximately 1973} the sump pump became inoperable and 
was tagged out. When sufficient liquid backed up, the liquid crossed the floor to the drains 
beneath the cleaning tanks. Thesetl'oor drains were connected Ito the C-40J Neutral,ization Pit. 
The sump pump and degreaser body were replaced in approximately 1978. 

The degreasing system was equipped with a variety of support or auxiliary structures which 
include storage holding tanks, drum loading station, fume removal blowers, cleaning stiHs, and 
spray hoses. The hoses were !tlsed to fill containers for remote cleaning operations or to direct 
a stream of solvents at hard to clean areas on material' within the degreaser. 

2.9 DIFFUSION EQUIPMENT DISASSEMBLY AND SCRAPPING (bocated Primarily 
Between Columns DE-3 ~md DE-ll) (Photographs 15 and 16) 

As paft of programs in which older diffusion process equipment was replaced or retrofitted, 
scrap metal was removed and segregated. The various metals were consolidated and either 
subjected to a variety of processes intended to destroy anything of a classified nature, or were 
placed at one of the storage areas (i.e., C-746-F). The consolidation processinduded shredding, 
cl:1tting, compacting, and melting . 

Melting programs were condtlcted in the C-746-A Smelter. The molten metall was cast as 
ingots for resal'e or storage. Some ingots are still stored at C-746 Pad. The slag was placed in 
C-746-F burial yard, andithe furnace liners were placed in C-4040r C-746-F, depending upon 
the presence of restricted materials. 

2.10 NO . .t DISSOLVER (ALUMINA}(Location: BC4} (Photograph 17) 

The AIl:1mina Dissolver was used to extract difficl:1lt to remove radioactive constituents from 
a host of materials such as activated alumina and UF 6 scrubber product. Interviews indicate this 
unit was used to treat, among other things, drums of material shipped to PGDP from Portsmouth 
Gaseous Diffl:1sion Plant. The only identification on the drums was IIGLIT." Documentation 
references the use of this unit to treat ash .from the C-405 Incinerator prior to uranium recovery. 

After dissolving was complete; ,the pH of the solution was then increased and filtration was 
performed using a belt t~pe filter. IFumes were apparently vented through the roof. They may; 
however, have been collected and passedl through a scrubber before emission. Filtered materials 
were removed and disposed of. This 'tlnit ,is often referenced as the No. 1 Dissolver. The original 
No. 1 Dissolver was located at approximately B6.5 and was apparently operated as a 
uranium/acid mixer (Section 1.36). Drains in the area of this unit lead to the discard waste 

• system. 
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2.11 NO.2 BISSOLVER (TRACE ELEMENT) (Location: BC-6.S) 

The No. 2 Dissolver was specifically used to process uranium contaminated waste with 
·recoverabl'e amounts of thorium, technetium, and neptunium. The sources for this waste are not 
entirely known but include cylindef wash solutions mId magnesium fluoride (technetium) filter 
'traps. The dissolver process used ni,tric acid to' break down unwanted chemical bonds (i.e., 
carbonates) and potassium hydroxide to precipitate uranium. Filtering was apparent[,y performed 
using pla~e and frame units. 

Filtrate was processed through a series of ion exchange, acid and fluoride exposure steps.to 
remove technetium. The precipitate was processed for uranium, thorium, and neptunium. These 
materials were processed in an area designed for.trace element extraction (Section 1.32). Waste 
materials were reportedly discarded in C-404. 

2.12 NO.3 DISSOLVER(URANfiUM) (Location: BC~6.S) 

Of the five dissolvers this unit appears to have the least infOfmation. According to most 
sources it was l:lsed to treat soll:ltions in which the only radiological'l concern was uranium (·i.e, 
those generated from feed plant fiI,ter washes). It apparently operated in a manNer similar to the 
NO.5 Dissolver. 

2.13 NO.4 DISSOLVER (URANIUM RECOVERAIBLE) (Located Between Columns WA 
and IIA} (Photograph 118, Figure 8) 

The C-400 NO.4 Dissolver was used to treat influents with a Um assay between 1.0 % and 
1.5%. Three unit operations could be performed in the No. 4 Dissolver: acidification, 
precipitation, and flocculation. Acidi·fication of the influent was performed by the addition of 
nitric acid in order to dissolve uranium carbonate into uranyl nitrate. Addition of sodium 
hydroxide to achieve pH values of 10 to I:2 was performed in order to precipitate uranium and 
other metals from the solution. Flocculation was perrormed by addition of ferrous sulfate. After 
precipitation and flocculation, the solution was fed toa.coated vacuum filter for dewatering. The 
resulting fihrate was pumped to a filtrate holding tank for further ·treatment or discharge. 
Contributing units to the No: 4 Dissolver were cylinder wash, spray booth, lab waste, compressor 
pit, hand tables, and MgFz pellets. Additional filtrate treatment was performed in the No.4 or 
NO.5 Dissolvers. Direct discharge was ,to the discard waste system. The precipitate from this 
unit used to be shipped offsite for uranium recovery at Frenauld, Ohio . 
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2.14 NO.5 OISSOLVER (URANIUM) ('Location: B-7) (Photograph 19~ Figure 5) 

The No.5 Dissolvef7 is an active unit that may be operated separate from the No.4 Dissolver 
for intluents that have an initial Um assay of < 1.0% or that are known to be RCRA hazardous. 
Wastes that were designated for separate treatment in the NO.5 Dissolver were introduced from 
the C-400 Holding Tanks, No. 4 Dissolver Filtrate Tank, or directly to the unit. The No. 5 
Dissolver was designated for treatment of the following wastes: sodium bisulfate solution, 
hydrochloric acid, chromic acid and spent conversion solution, nickel stripper solution, 
miscellaneous acids and alkalies, and aqueous ,solutions containing metals. It should be noted 
that the precipitates from treatment of certain oHhese wastes are now recognized as hazardous 
and sent to storage after generation. Prior to this designation, sediments were placed in theC-404 
Landfill. 

Following treatment iR the No.5 Dissolver, diatomaceous earth was added and the solution 
was pumped through a drum-type, ~acuum filter for solids separation and dewatering. The 
resultant filtrate was pumped to a retention tank for analysis prior to being discharged' under 
permit. If the filtrate did not meet discharge limits, it was returned for additional treatment. 
Some filtrate batches ,ha~e been used as make:..up water in the large cleaning tanks, the primary 
use is reportedly make-up water for the cylinder wash . 

2.15 DISSOLVER FEEDSTOCK (NON-C:..400 SOURCES) 

A large number of sOUl7ces have contributed feedstock to the dissolver units. Most ofthese 
were/are located in C-400 and are described elsewhere in this report. 'ifhere are; however, other 
sources that are located outside ,of C-400: 

• C-340 Liquids 
• C-404 Leachate 
• C-405 Incinerator Ash 
• C-409 Spray Booth 
• C-710 Lab Solutions 
• C-720 Machine Lubricants/Coolants 
• Plantwide Uranium Decontamination Solutions 
• C-720 Compressor Pit 

2.15.1 C-340 

C-340 served as a metals reduction facility which produced uranium metal from depleted 
UFo. The ultimate sources of feedstock from this building have not been identified. 
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2.15.2 C-404 'Leachate 

C-404 leachate ,is collected at ~he sump (SWcorner C-404), pumped into a tank and 
transferred toC-400, where it is dumped difectly into the No. 5 Dissolver. The total list of 
materials disposed of in C-404' is not known. 

2.15.3 C-A05 Incinerator Ash 

C-405 was reportedly used to burn radiologically contaminated refuse, photographic 
materials', and medical materials. Some documents reference efforts to treat ash from the C-405 
incinerator in the #1, #2, or #3 Dissolvers. 

2.15.4 C-409 Spray Booth 

C-409 Spray Booth solutions were generated in the spray booth in C-409. The solutions 
were directly transferred to C-400 by way of fi,xed, above gI70und piping. These solutions were 
either treated in the dissolvers (high uranium content wash) and/or discharged to the North-South 
diversion ditch (low uranium content rinseate). 

2.15_5 C-710 Lab Waste 

C-710 Waste Laboratory Solutions are genefated from a wide variety of analytical work 
done on uranium contaminated solutions. Potential contaminants include a variety of acids, 
metals, PCBs, solvents and'radionuclides. 

2.15.6 C-720 Compressor Pit 

The C-720 Compressor Pit was used during the disassembly of large diffusion plant 
equipment. The pit also contains the large C-720 TCE degreaser and drains. 

2.15.7 C-720 M'achine Lub.-icants 

C-720' solutions include machining l'ubI7icants l:lsed on radioactive contaminated metal. 
These solutions were treated in C-409 and fed to the No.5 Dissolver. 

2.15.8 Plantwide Uranium Decontamination Solutions 

Nant wide decontamination solutions are generated when chemical opemtions personnel 
clean up liquid material that contain radiological material. These are containerized and fed to 
the dissolver units for processing. 
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2.16 DRUM WASH/CRUSHING (Located Between Columns 12E-13E and 12F-13F) 
(,Photographs 20 & 21) 

The Drum Wash/Crushing :Unit was used to clean used drums until the mid;.. 1 980s. This unit 
utilized water and soda ash to dislodge and wash away encrusted' material. The cleaning solution 
and entrained mate~ial was then sent to the No.5 Dissolver. The empty drums were crushed and 
sent to "Drum Mountain" in the C-746 Scrapyard, where they are presently stored. 

2.17 D tJST CO LLECTOR SYSTEMS (Locations Vary) (Photographs 22, 23, and 24) 

TheC-400 building has at least five fixed vacuum units all·ofwhich are presently inactive. 
One is by the seal area; the others are near the UF4 Pulvefizer. There are many rome mobile 
units in the building. These units were used in C-400 and at remote decontamination sites 
throughout the plant. Although not specifically designed for dust removal, located throughout 
the building are jet "vacuums". These units consist oran air source (plant air), primary stack pipe 
and secondary connective pipes. A st~eam of air enters the bottom of the. pipe and is discharged 
to the outside atmosphere. This results ina vacuum action on the secondary connective pipes. 
One such unit is located on top of the technetium processing room (Photograph 24) . 

Vact.nlm units are used to pick up particulates from the structure (walls and floor) and 
equipment. The mobile units discharge filtefed air back ·into the building, Tihe permanent units 
discharged filtered air to .outside areas. The filters and containerized particulate are presently 
sent to low level, waste sto~age buildings. In the past these materials would have :been sent to 
C-404, the ptilverizer, Of to storage. Some materials may have been reprocessed through the 
dissolvers after incineration in C-405. 

2.18 GOLD DISSOLVER 'FANK (Located at A7) (Photograph 25) 

The Gold Dissolver Tank was used to hold acidic solutions generated ffOm dissolving base 
metals from gold components during the Gold Reclamation campaign. 

A tank at approximately the same location was used to treat .aluminum with a vafiety of 
solutions, including nitric acid, sodiumtluoride, sodium chloride, and muriatedi,potash. Vapors 
we~edischarged through the nitric acid scrubber. This tank is similar in appearance to the tank 
labeled "Gold Dissolver Solution" . 
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2.19 GOLD RECOVERY (Located Between Columns A6 and All) 
('Figures 6 and 7) 

The Gold Recovery System was used to reclaim scrap gold from a variety of base materials. 
There werefotlf types of sittlations encountered during this program. These were: 

• Gold on nitric acidsoltible base material (i.e., copper) 
• Gold easily separated from non-soluble base metal 
• Gold on small non-soll:lble items and in slag 
• Gold on plastic parts 

Each of these situations required designated equipment and procedures. P.ieces with gold 
on nitric acid soluble base metats were placed into a stainless steel basket. This was immersed 
in a concentrated nitric acid solution. This loosened the gold, and l7aising and lowering the basket 
caused the gold to fall into the bath. After gold base metal separation, the contents of the basket 
were transferred to a holding pan (for hand sorting) and ,the acid/gold mixture was transferred 
to a settling tank. Supernatant from the settling tank was apparently sent Ito the "Gold Dissolver 
Soltltion" tank and then to the discard waste system, or directly to the discard waste system. 

Gold pl'ated materials which would not dissolve during the exposure to nitric acid were 
loaded into a gold sorting table unit where gold and non-gold pieces were separated using a 
stream of water. Gold was collected in a mesh screen and the water was recycled. Non-goldi 

items (i.e., circuit boards) were placed in a drum which, when fuB, was placed in C-746-F 
Landfill. Residual water with very fine pieces of gold was decanted to a settling pan. Later the 
water was drained off and fine grained materials were pf0cessed using the Aqua Regia gold 
reclamation system. 

The Aqua Regia process was used to dissolve gold from parts where physical or nitric acid 
removal was not successful or when gol'd was recovered from melt slag. After dissolving, the 
gold was removed from solution and melted in a small' fl:lrnace. Fumes were directed Ol:lt through 
duct work to the nitric acid scrubber. There is mention ·of plastic dissolving in operations 
procedm:es. The employee with the most experience with this system could not recall that this 
procedure was ever used. Another tank, located within a concrete diked area, was reportedly 
installed to be used as part of the gold reclamation process, but has not been used (Photograph 
26). 

2.20 HAND TABLES (Located Between Columns B5 and n6) Whotograph 27) 

The hand tables consist of long, shallow stainless .steel troughs with a sink at the end. They 
were Hsed for cleaning small pieces of equipment using sodium carbonate or nitric acid solutions 
in shallow stainless steel sinks. Oil or grease covered items were cleaned in the small degreaser 
prior to cleaning at the hand tables. Hand table solutions were reportedly pumped to the large 
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tanks behind the bench for reuse or treatment in dissolvers. After cleaning, materials were dried 
in the drying unit located at the end of the hand table rol'lers. Some piping connects the hand 
tables to the discard waste system. Another hand table was !located at ABS through AB6 on early 
blueprints (E4-113-M). 

2.21 HONER (SANDBLASTING) UNITS (WET, SMALL DRY, lARGE DRY) 
(Located at A4, AS, or A6.S) (P,hotographs 28 and 29~ 

Glass beads and sand blasting media units have been used to remove difficult to remove 
contaminants. these included dry (active) and wet (inactive) units. Each of the dry units uses 
a stream of air and abrasive media to clean small parts. The only differences between the two 
units are their sizes and l available cleaning space. The two types of abrasive used are glass beads 
(sihca dioxide) and carborundum (aluminum oxide). During the cleaning process a paFt: is placed 
in the unit and the air/abrasive stream is directed on it. The abrasive mixture and entrained 
contamination is then drawn to a cyclone separator, where solids and air are separated. The solid 
material is then feused for cleaning. This process continues until the cleaning becomes 
inefficient. At this time the spent material is containefized and sent to storage. A wide variety 
of parts were cleaned using this equi pment and all were reportedly degreased. In the ,past, solid 
materials from this unit were placed in the C-404 Landfill. 

In the past, a' wet honing unit was used in C-400. Liquid from this unit would have,been 
discharged to the Discard Waste System. It is not dear where the solid material from that unit 
was disposed of in the past, but interviewees indicated; ,that if it contained radionuclides it would 
have been placed in C-404. 

2.22 LANNDRY AREA (Location: BI0 to B14) (Photograph 30) 

The C-400 laundry area contains equipment used to actively clean and dry rubber gloves, 
boots and fabric type materials. Detergents, surfactants, disinfectants, and alkali areused in 
conjunction with hot water in the cleaning process. Solutions are discharged via drain to the 
C-615 sanitary sewage plant. Air from the dryers is filtered and vented to the atmosphere. Lint 
from the dryers is presently drummed and sent to' storage. The drain system to C-615 is 
constructed with bell jointed pipe. Interviewees indicated sanitary sewer lines may leak to some 
degree. 

2.23 MISCELlANEOUS EQUIPMENT 

These include a number of pieces of equipment which are located at and aroundC-400 . 
These have been placed in this category because they have either not been used, or do not appear 
to serve as sources for significant uncontrolled releases. This list includes: 
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• ConcretelNickel Dust Mixer (C-402 ) 
• Degreasers, modern nonhhalogenated solvent type 
• Metal cut hood and vacuum (E-12) (Photograph 31) 
• UF 6 ,cylinder freeze down facility (southwest corner outside ,ofC-400) (Photograph 32) 

2.23.1 ConcretelNickel Oust Mixer 

lIheConcretelNickel Dust Mixer is a small quantity (~3 fe) mortar mixer .that was used to 
,test concrete encasement of radionuclide contaminated nickel dust. This unit was only used for 
a short time, and is located at CA02. 

2.23.2 Degreasers, Modern Non-Halogenated Solvent 'Fype 
(Located in the area of Column AS) 

These products have been designated to efficiently remove oill and grease and not add 
hazardous constituents to the solutions produced. 

2.23.3 Metal Cut Hood and Vacuum (,Located in the area ·of Column 'Fll) 

A metal chop saw, hood and vacuum system was installed in C-400 but was reportedly not 
used to any great extent. 

2.23.4 UF 6 Cylinder Freeze Down Facility (I!..ocated outside southwest corner of building) 

The UF6 Freeze Down Facilitywas' designed to serve as a holding tank for l'eaking ,cylinders. 
If a cylinder was found to IbeleakiHg it could be cooled in this unit and then repaired. This 
system has reportedly not been used. 

2.24 NICKEL STRIPPER (Location: A4) (Figure 8) 

The Nickel Stripper was used to remove nickel from various equipment parts. Removal was 
accomplished by use of heated acid. Fumes were collected in a hood and discharged to the 
atmosphere. Drains from this unit were connected to the discard waste system. 

2.25, MAGNESIUM FblJORIDE PELL'ETPRODUCTION AND PROCESSING 
('Locations: 01:0, C-402) 

Magnesiumtluoride pellets were used to fiB filter traps for use in the feed plant and 
cascade buildings. Although not a problem itself, the pellets were used to trap technetium. Once 
Iloaded they were cleaned of technetium, dried, and reused. The technetium cleaning and pellet 
reprocessing program may have involved the No. 2 Dissolver, the trap mix regenerator 
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(Photograph 33)~ and C-402. Technetium recovery is :described in Section 1.32 of this report . 

2.26 PROTECTIVE C0ATINGOPERATIONS 
(Locations: Fll-FI2 and Perhaps Cubicle #3) 

A vapiety of operations were conducted in C-400 to, empl'ace protective coatings on cleaned 
metal surfaces. These included: 

• Alodine coating on aluminum and tantalum 
• Anodizing aluminum 
• BTack oxide "black magic" on steel 
• Cadmium plating 
• Gold plating 
• Nickel plating 
• Rhodium plating 

Some solutions prodHced by these processes have been referenced as RCRA characteristic 
or listed wastes. Presently they are containerized if generated. In the past they were reportedly 
discharged t00ne of ' the large cleaning tanks. 

2.27 PULVERIZER/SCREENING AND LOADING FACILITY ~Located Between D12.5 
to Dl3 and DE12.5 to DEI:3) (iPhotographs 4 &34') (Figure 9) 

The PulverizerlScFeening and Loading Facility was used to pt!lverize and segregate green 
salt and ash receiver waste. The transfer and crushing process was done under dry conditions so 
large quantities of dust were produced, To control this problem a central dust collection system 
was connected ,to ,the pulverizer (D13 and DB.5). Interviewees indicated that without these 
systems working properly, dust spread i throughout the northeast section of the building. Most 
waste materials were reportedly conected in ,drums and sent to C-746-Q or C-404. After 
processing,. the material was sent to the feed plant. Another pulverizer was ,reportedly located 
somewhere in the southwest corner of the building. Its function was reportedly similar to this 
one only on a smaller scale. Some documents reference an "ash grinder" which was used to 
process U03 and ash receiver contents. The pulverizer .and this unit we probably the same piece 
of equipment. 

2.28 RECEI:VING BOOTH ,(Location: A2-A3) (,Photograph I) 

Originally constructed to contain fumes from ash receivers, this structure was used for 
additional: work.such as cleaning radioactively contaminated materials. Fumes and particulates 
generated during cleaning processes were drawn from the room and vented to the outside 
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atmosphere through a scrubber. The conditions in which this room was used were described by 
interviewees as, "If it was too dirty to clean up in the open area of'C-400, it was cleaned in 
there." 

2.29 SEALAREAS (Locations: A3-A4and 10;..B) (Photographs 35 and 36) 

The Seal Areas are used during the inspection, disassembly, and cleaning of diffusion process 
equipment. Seal components are separated, segregated, and sent for cleaning elsewhere inC400 
fOf cleaning. Removal of gross .amounts of silver and lead was accomplished by melting. Fumes 
were vented to the outside atmosphere. The seal inspection area at lO-B is presently used' asa 
maintenance shop. It is outfitted' with common shop tools such as welders and parts cabinets. 
This room has a 2' x 3' steel plate on the floor, the purpose of which and what is beneath are 
unknown. It may be part of the test loop ventilation system. 

2.30 SAFETY EQUIPMENT CLEANING AREA (Location: AIl.5) (Photograph 37) 

The Safety Equipment Cleaning Area is used to clean and disinfect respirators, face shiel'ds, 
gloves, and other reusable PPE. Products used in this process include detergents, bleach and 
alcohol. Waste solutions are discharged to the discard waste system and reportedly to the North
South divefsion ditch. Potential contaminants ,include surfactant based detergents and removed 
from PPE . 

2.3:1 SPRAY BOOTH ~Located Between Columns £5-C6 and D5-96) 
~Photographs 38 and 39) (Figures 10 and Il) 

The C-400 Spray Booth was used'to clean large radiologically contaminated items. To ~date 
there have been two spray booths at this location. Within them items were l:lsually sprayed with 
a hot, high-pressUfe solution of water, sodium carbonate or steam and rinsed with diluted nitric 
acid. Nitric acid was supplied to the system from the external nitric acid storage tank 
(Photograph 40) via the nitric acid day tank (Location B5}. After cleaning in the spray booth, 
the items were rinsed using plant water or dilute nitric acid which was then discharged to the 
discard waste system. When the cleaning solution was considered too contaminated to 
effectively clean, it was pumped to the C-400 Holding Tanks for; processing in the dissolver 
units. Effluent from the operation may contain radionuclides, metals, and oil. Additional 
solutions were pumped to this spray .booth from the C-409 Spfay Booth. 

For an undetermined time frame operators using the spray booth used only nitric acid in 
concentrated form for all washing. While this practice was outside of nor;mal r operating 
procedures it did apparently clean items very well, it directly discharged all materials to the 
discard waste system. 



• • 

• • 

• • 

17 

Because the original'spray booth was built out of common steel, the acidic solutions 
dissol\red the tmit's base. During replacement ·of the original booth, it was found that the floor 
beneath was gravel, not concrete, and that this material had been eroded or had undergone severe 
settling (Bh:leprint E4-2-A). This phenomena was, tmtil recendy, reportedly visible ai<mg the 
dividing wall between the east and west sides. 

2.32 TRACE ELEMlENT AND IUECHiNETIUM EXTRACTION (Locations: Dissolver #2: 
B£6.5,. Pulse Columns - BC8.5, Technetium - nC9.5, Neptunium: Cubicle C, 
Thorium, Unknown~ 

With the use of used fission reactor tails and high thorium ore in the production of diffusion 
feed materials, non-uranium radionuclides Cneprunium, cesium, strontium, americium, plutonium, 
technetium and thorium) entered the feed plant and cascade systems. To remove or recover these 
materials a series of extraction ,systems and procedures was devised. The three elements 
specifically removed were neptunium, technetium and thorium. Materials which were designated 
for the trace element extraction system were ,treated in the No.2 Dissolver {Section 1.11 of this 
report). 

The filtrate from the dissolver was passed through ion exchange media to remove 
technetium. lIhis was further refined using additional acid washing and ion exchange steps. Raw 
technetium solutions were transferred to a stOfage tank. This tank, the technetium storage tank, 
has been removed from service and placed in C-746-Q for storage. The final product was 
extracted, concentrated by drying and shipped off-site. 

The precipitate was acidified to release neptunium, uranium, and thorium into solution. This 
solution was treated in solvent extraction systems (pulse columns) to separate the neptunium and 
thOfiium from uranium. The neptunium and thorium were separated using ~inses of hydrochloric 
acid and potassium dichromate and' passing it through ion exchange media. Solutions used in the 
solvent extraction system included tributyl phosphate, kerosene, diethyl ether, methyli isobutyl 
ketone and amyl acetate. Most of the components of the trace element extraction system have 
been removed' from C-400. The technetium extraction system was located at C-9.5. After 
disassembly many of its parts were placed in the C-404 Landfill, or the contaminated scrap yard. 

2.33 TRAIN CAR TANK 

A large rubber ,lined tank located on the east side of the building appears to have been 
recycled for use at the plant. One of its uses was reportedly to hold solutions from the large 
cleaning ,tanks during tank liner change outs . 
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2.34 ULTRASONIC CLEANER(Location: A-5.5) 

The Ultrasonic Cleaner used high ff(~quency waves in a solution of sodium cafbonate and: 
water to clean equipment. Spent cleaning solutions were, according to standard operating 
procedures, discharged to the discafd solution system «500'ppm uranium) or to the dissolvers. 

2.35 'URANIUM OXIDE CA,LCINER(Location: Between B-9 and Be-9.5) 

'Dhe UraniwTI Oxide Calcinerwas used to convert uranium dioxide to' uranium trioxide with 
an interim conversion to uranyl' nitrate. The uranium trioxide was then processed in C-41 0 into 
greensalt. After this unit was removed, a large slab of concrete was poured over the .floor to 
cover severely eroded (acid) and contaminated (radionuclide) concrete. Uranium oxide 
pulverization using rod mills, may have originally been done inC-400 in the oxide conversion 
room. 

2.36 URANIUM RECOVERY, GENERAL 

Through the early history of the plant numerous pieces of equipment were involved in the 
recovery of uranium from solution or reduction of uranium concentration prior to discharge to 
the discard solution system. The flmction of these mixer/settler tanks was similar to the modem 
dissolvers but the goal (discharging solutions at levels no greater than 500 ppm uranium) was less 
stringent. Basically solutions were acidified (to completely dissolve uranium). Chemicals were 
added to increase the pH and the solution was then stirfed, and left until as much uranium as 
possible would precipitate. The resultant sludge was pressed in one of many filters (plate and 
frame or Kelly). All filtrate and supernate was discharged to the discard waste ,system as long 
as it met the <500 ppm ufanium discharge ilimit. Other units reportedly dealt with U235 assay 
reduction by isotopic dilution. At least some of the uranium filtrate was II cooked II in a small 
furnace. This baked off the filter paper and other burnable material. The residuum was then 
converted into uranium trioxide in the calciner and sent to the feed plant. 

2.37 INSTRUMENT DECONTAMJtNATION (Location: A3-A3.5) 

This area was used during the disassembly and cleaning of small pieces of equipment. 
Cleaning solutions used and other potential contaminants are .presently unknown :but were 
drained to the Discard Waste System . 
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2.38 URANIUM DIFFl!JSI0N TESTiLOOP(Location: CD9-0014) 

A large area within C-400 in which diffusion ,process materials could ,be prepared and tested. 
This area is equipped with a large emergency ventilation tunnel system. This system extended 
into the techfletium and uranium oxide rooms and may extend beneath ,the floor to near coltlmn 
D6 (a duct-like featme was sealed in this area' in the past.) 
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3. UTILITIES 

3.1 WASTE SOLUTIONS DISPOSAL ~DISCARD WASTE, ACID SEWER, C-401' 
TRANSFER 'LINE) 

Liquid materials have been removed from C-400 through drain systems on the east and west 
sides of the building {E4-11-M). A:H the east side drains and a couple on the west side were 
connected ,to the acid sewer systems. The remaining drains lead to the discard waste system. 
Many of the building'sfloOf drains have been sealed or fitted with containment collars. 'The 
discard rotlte taken by different solutions has changed throtlgh the years. These changes are 
lieflected in Figures 1 thn)tlgh 4. 

3.1.1 Discard Waste System 

The Discard Waste System reportedJ:y consists of connective piping (high silica cast iron
"duriron" beneath building and vitrified clay elsewhere); a pdmary lift sump (outside C·400 
northwest corner), and a sump drain line. Dming ,the early 1950s, discharges to this system 
flowed thrmlgh ,the pipes and into the sump. From the sump solutions were pumped into the C-
401' waste transfer line. Use of this pump was discontinued around 1957, the pump was 
removed and a drain at the bottom of the sump was opened. From this moment on, solutions 
flowed from ,the bottom of the sump through a drain 'line to the manhole approximately 30 feet 
to the west of the sump, and then to the North-South Diversion Ditch. 'Fhedischarge end of this 
pipe is reportedly located next to. the fence post {ani old sampling point) approximately 20 feet 
downstream from ,the bendl in the above ground piping northwest of C-400. AnaIytical results 
indicate the discard waste sump contaminants include PCBs, americium, plutonium, cesium, 
uranium, neptunium, technetium, and VOCs. 

3.1.2 Acid' Sewer System 

The acid sewer system drained much of the east side ofiC-400 and part of the west side. 
This system consists of: 

• connective piping (duriron or vitfifted clay) 
• CA03 Neutralization Pit, and 
• lift sump. 

Materials which flowed down this system passed into the C-40J Neutralization Pit. Lime 
could be added to solutions within C-403 to increase the pH. Materials were pumped from the 
pit by a sump pump. During the early 1950s this pump discharged to the C-401 waste line. 
During ~ 1957, this line was reportedly dismantled. From this moment on solutions were directly 
discharged to the North-South Diversion Ditch. At present this system is inactive and all v,isibte 
floor drains have been sealed . 
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3.1.3 C-40 1 Transfer Line 

The C-40!1 Transfer Line was originally constructed to convey liquid materials from C-400 
and C-403 to C-404. This line was reportedly cut around 1957, after radiological treatment 
systems were. operational in C-400. lhese cuts were made at the discard waste sump and at the 
North":South Diversion Ditch, north ofC-40J. It was later cut again, closer to C-404, and a pump 
was placed in the C-404 Effluent Structure, The purpose of this pump was to remove supem.atant 
from C-404 and discharge it to a tributary of the North-South Diver:sion Ditch. According to 
actively used engineering blueprints, this tr:ibutary :flowed along Rai'lroad Track 4 across the 
TSCA building site and into the North.:South Diversion Ditch. The emuentend of this pipe is 
still located at ,the headwall next to the railroad track. 

3.2 SANITARY SEWER SYSTEM (iBlueprints C13-106-C, E4-II-M,C13-101-C) 

The sanitary sewer system drains waste matedals from the change house, toilets, and laundry 
area. Although waste materials r:emoved in the sinks and showers may have contained hazardous 
or radioactive constituents, the most significant contributor to this system is the laundry. 
Drainage from the laundry includes waste materials removed from clothing, and disinfectants and 
cleaning products. The cleaning products contain surfactants and sanitizers. These mater:ials are 
discharged£rom the north side of the building into an 8" bell jointed vitrified clay pipe. Other 
vitrified clay lines leave from the northeast, northwest, south, and southeast edges of the 
building. These lines may have been partiaHy placed on top of abed of sand. 

3.3 STORM WATER SEWER SYSTEM (BlueprintsC4-101'-C, C14-1i03-C) 

Storm water is drained £fom C-400 through a series of pipes on the north, south and 'east 
sides (DrawingE9-11-M). This system includes lift stations, floor drains, perimeter drains, roof 
drains, and connective piping. 

'Fhe three lift stations. are located beneath the No. 1 Degreaser, (Column F3.5) in the stearn 
condensate pit (Column AI), and due east of C-400 south of the 'C-402 Lime House. These lift 
stations were used to pump water up into the stOFm sewer lines to the east and south of the 
bui,lding. 

Floor drains are 'located in the fan room, condensate pit (A 1), and the area beneath the large 
degreasers. Of these the dfains beneath the degreasers appear to be most significant. 

Perimeter drains are located near ground surface around the fan room. The purpose ofthis 
system is to remove water prior to significant downward percolation and thereby enhance 
structural stabi,lity. It is constructed of "loose jointed" clay tile pipe. To direct and enhance 
drainage, the upper patts of the pipes are covered with tar paper and the excavation was 
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backfilled with coarse gravel (C4-11-M) . 

Roof drains are 'located throughout the building. These drains are designed to collect Iliquid 
and entrained particulates from the roof of the building. The connective piping directs these 
mater,i'als to the storm sewers to ,the n<'>rth, south, and east sides of the building. To the north 
these lines discharge to the North-South Diversion Ditch after passing through a junction box 
within the swale north of C-400. 

Connective piping used in the Storm Water System appears to have been constructed with 
cast iron (within C-400) and concrete or vitrified clay pipe outside of C-400. Major lines were 
laid in trenches which may have been !Ieveled using Iloose sand. These lines encircle the building 
with the exception of the northwest corner. 

3.4 RECIRCULATING COOLING WA TER LINE (WASTE HEAT SYSTEM) 
(Blueprint T5E'i4179-0001) 

Within C-400 the Waste Heat System consists of radiator ,type heaters connected with iron 
pipes. This system is connected to the Recirculating Cooling Water System by two 14" iron 
pipes at the north west corner. From this point the line extends to the C-535 cooling tower 
complex. and along the west side of C-400. The pipes may have been placed on a bed! of loose 
sand. Dur,ing the past 20 years a large (approximately 200' x 50' X 30' deep) trench was 
excavated to the west of C-400 to allow extension of waste heat lines to buildings in the south 
area of the plant. 

3.5 PLANT WATER ~Blue,print CU-II-M) 

The Plant Water System caHies pressurized clean water through 30" lines to the north and 
west 0[C-400 and a 16" line to the south. The building is connected to this system via 10" lines 
on the north and south sides. These lines were reportedly at least partially laid in a bed of loose 
sand. 

3.6 POTABLE (DRINKING) WATER (Blueprint Oll-9-M) 

The potable water system carries pressurized drinking water to the south end of C-400 in an 
8" line . 
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3.7 UTILITIES-OTHER 

A lafge nt:lmber of sma'\Il gas and electfic utilities enter €-400 via above or below ground 
:lines. In addition, two above ground pipes convey spray booth solutions from C-409 to C-400. 
These lines were used to transfer C-409 spray booth solutions to the discafd waste system or C-
400. 
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4. CLEANING SOLVENTS 

4.1: CLEANING SOLVENT USES 

Organic degreasing solvents were used on metallic items which were contaminated with oil 
and' grease. Originally there were !three vapor degreasers which used industrial grade 
trichloroethylene.as the solvent. During operation, trichloroethylene became exposed to air. Due 
to the hydroscopic nature of TeE it tended to absorb moisture from the air. The presence of 
moisttlfe reduced the degreasing capabilities of TCE. To improve cleaning efficiency, a 
water/solvent separator was utilized. After separation the TeE was reused and the water was 
discharged'. After degreasing was complete, the item was lifted and shifted to drain excess pools 
of solvents back to thedegreaser. The item was then placed either on the floor next to the 
degreasers or into one of the cleaning tanks. Items placed on the floor may have been returned 
directly to service or cleaned in the spray booth (large items) Of on the hand tables (small items). 

Each of the degreasers was equipped with a spray hose that could be used to direct a stream 
of TCE at difficult to clean areas on items within the degreaser or to ·fiU containers (five gallon 
buckets) used in remote cleaning operations. The TCE tank loading facility was equipped with 
a hose that could also be used to fm small containers (drums). Due to the efficient cleaning 
abihties of trichlOfoethylelie, it was reportedly used throughout C-400 and ata variety of 
locations across the plant. 

4.2 CLEANING SOLVENT LOSSES 

Spent trichloroethylene may have been released to the environment from C-400 due to any 
of the following: 

• Evap0l7ation toatmospheJie 
• Cross contamination with deaning tanks and subsequent "overflowing"of tanks . 
• Spillage Ito floor drains (sludge from both the C-403 Neutralization Pit and the Discard 

Waste System Sump was found' to contain trichloroethylene) 
.• Cross contamination with hand table so'lutions 
• Usage in small scale ~bl:lcket and brush) cleaning operations 
• Drainage from water/sof;vent separators (storm drains and acid sewer system - large 

degreasers, discard waste system - small degreaser) 
• Leaks to storm water or acid sewer system from the large degreaser (repaired ~ 1978) 
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Cleanout,operations [sludge removal by hand and steam flushing: During an undetermined 
time frame sludge from the degreaser still was. burned to enable uranium recovery. At least 
some of the sludge from the large degreaser was reportedly disposed of in C-404'. (Solids
I iquids-stormdrains-acid sewer system--Iarge degreasers, discard waSte system-small 
clegreaser)~, 

Storm sewer backflow (during periods of peak dischargelflow the storm sewer system could 
reportedly backtlow to C-403) . 
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5. RADIOLOGICAL MATERIALS 

5.1 RADIOLOGICAL MATERIALS PROCESSING 

Activities throughout the diffusion process have .resulted in materials becoming 
contaminated with radiological agents. 'fhrough the operational history of C ... 400, equipment has 
been l:lsed to clean materials contaminatedl with radionuclides. Treatment of radiological waste 
streams have included: 

• Dissolving, precipitating and' settling (uranium) 
• Dissolving, precipitating and ti:ltering (uranium) 
• Dissolving and ion exchange separation (technetium) 
• Dissolving, precipitation, solvent extraction, and ion exchange separation (thorium, 

neptunium). 

5.2 TECHNETIUM LOSSES 

• 
• 

• 

• 

• 
• 
• 
• 
• 
• 

Normal operational losses of technetium from C-400 may have occurred through: 

Direct discharge to C-404 prior to the operation of treatment processes with C-400 
Discharges from C-400 after technetium removal equipment was taken offline in the early 
1970s 
Direct discharge to the north-south diversion ditch (historically the acceptable uranium 
discharge limit was 500 ppm}(technetium discharges, Table 1) 
Cross contamination with cleaning tanks and eventual discharge to storm water sewer 
system or acid sewer system 
The treatment process, so the liquids were discharged directly to the discard waste system 
Leaks through spray booth sump 
Airborne dust or mist 
Discharge to, C-403 acid neutralization pit via acid sewer drain system 
Residual contamination left on or in items discarded in the scrap yards or burial grounds. 
During experimental treatment runs wherein raw technetium product was put in the NO.5 
Dissolver units to experiment with using the dissolvers to precipitate technetium. 

5.3 DYE TRACE 

Dye trace tests were performed January 5, 1'995 on the safety equipment sink (approximately 
40 gallons) and dissolver drain ~approximately 16 gallons). Observations ·of local storm sewer, 
sanitary sewer or discard waste systems did not indicate the presence of dye. Thegeneral 
consensus among those involved was the volume of water/dye was not sufficient to: 
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• Frush out clear water in the lines, 
• Exceed leakage within the lines, or 
• Existing 'blueprints are incorrect and solutions are actually conveyed in a manner presently 

not identified . 



• 28 

• 6.1 DOCUMENTS 

• 



• 

• 

• 

29 

6.1 DOCUMENTS 

Dabney, M.K., Grimes, 1.S., Herndon, A.R., and Herndon, G.L., 1992. PGDP RCRA 
Evaluations First Quarter CY 1992, KY/L-l:636 Part 1, Martin Marietta Energy Systems, 
Inc., Paducah Gaseous Diffusion 'Plant, Kentucky. 

Dabney, M.K. and Kennedy, M.G., 1989. RCRA Waste Characterization ofPGDP Solid Wastes 
for CY 1988, KYIL-1525, MaItin Marietta Energy Systems, Inc., Paducah Gaseous 
Diffusion Plant, Kentucky. 

Dabney, M.K., Grimes, 1.S., and Herndon, A.R., 1991. PGDP RCRA Evaluations Second 
Qumter CY 1991, KY/L-16N;) Part 2, Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 

Dierolf, R.K., 1985. RCRA Classification ofPGDP Wastes, KYIL-1367, Martin Marietta 
Energy Systems, Inc., Paducah Gaseous Diffusion Plant, Kentucky. 

Herndon, A.R., Dabney, M.K., and Grimes, 1.S., 1991. PGDP RCRA Evaluations First Quarter 
CY 1991, KYIL-I,610 Part I, Martin Marietta Energy Systems, Inc., Paducah Gaseous 
Diffusion Plant, Kentucky. 

Herndon, AR., Dabney, M.K., and Grimes, J.S., 1991. PGDP RCRA Evaluations Third 
Quarter & Fourth Quarter CY 1990, KYIL-1591i Part 3 & 4, Martin Marietta Energy 
Systems, Inc., Paducah Gaseous Diffusion Plant, Kentucky. 

Herndon, A.R., Dabney,M.K., and Grimes, 1.S., 1992. PGDP RCRA EvaluationsFourth 
QuarterCY 1991, KYIL-16tlO Part 4, Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 

Herndon, A.R., Dabney, M.K., and Grimes, 1.S., 19911. PGDP RCRA Evaluations Third 
Quarter CY 1991, KYfL-1610 Part 3, Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 

Kennedy, M.G., Dabney, M.K., and Reddick, T.R., 1990. PGDP RCRA Evaluations Second 
Quarter, CY 1990, KYfL-li591 Part 2, Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 

Kennedy, M.G.; Dabney,M.K., and Herndon, AR., 1990. PGDP RCRA' Evaluations First 
Quarter, CY 1990, KYIL-1591 Part 1, ,Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 

Kennedy, M.G., Dabney, M.K., and Herndon, AR., 1990. PGDP RCRA Evaluations Fourth 
Quarter, CY 1989, KYIL-1561, Part 4, Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 



• 

• 

• 

30 

Kennedy, :M.G., Dabney, M.K., and Herndon, A.R., 1990. PGDP RCRA Evaluations Third 
Quarter, CY 1989, KYfL-1561 Part 3, Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 

Kennedy, M.G., Dabney, M.K., and Herndon, A.R., 1990. PGDP RCRA Evaluations Firsl 
Quarter, CY 1989, KYfL-f561 Pam 1, Martin Marietta Energy Systems, Inc., Paducah 
Gaseous Diffusion Plant, Kentucky. 

Kruger, B.J., 1988. RCRA Waste Characterization 0/ PGDP Solid Wastes/or CY 198-. KY/L-
1476, Martin Marietta Energy Systems, Inc., Paducah Gaseous Difftlsion Plant, 
Kentucky. 

Kruger, B.J., 1987. RCRA Waste Characterization o/PGDPSolid Wastes/or CY 1986. KY/L
,1447. Martin Marietta Energy Systems, Inc., Paducah Gaseous Diffusion Plant, 
Kentucky. 

Kruger, B.J., 1'986. RCRAClassijicatiol1 0/ PGDP Wastes, KYfL-1395, Martin Marietta Energy 
Systems, Inc., Paducah Gaseous Diffusion Plant, Kentucky. 

Martin Marietta Energy Systems, Inc. Final Safety Analysis Report for the Paducah Gaseolls 
Diffusion Plant, Facility and Process Description, KY-743, March 31, 1,993 . 

Martin Marietta Energy Systems, Inc. Operation 0/ the C-400 Neutralization Pit, CH-361, Ap~il' 
1, 11,985. 

'Martin Marietta Energy Systems, Inc. Operation o/the Laundry 100-Pound Dryers, CH-404, 
Jantlary 8, 1986. 

Martin Marietta Energy Systems,. Inc. Operation of the Laundry 200-Pound Washer-ErtraclOr, 
CH-403, September 20, 1'990. 

Martin Marietta Energy Systems, Inc. Prepare & 1nspect Radioactive Material Shipments & 
Receipts (Other than UF6). CH-425, October 23, 1987. 

Martin Marietta Energy Systems, Inc. Resource Conservation Recovery Act (RCRA) For ('--100. 
CH-:114, March 24,1988. 

Martin Marietta Ene~gy Systems, Inc. Small Parts Nickel Deplating C--IOO, CH-l 07, April 3, 
1984. 

Martin Marietta Energy Systems, lIne. Small Part DeC011lamination, C--IOO, CH-I09, September 
23, 1988 . 

Martin Marietta Energy Systems, Inc. Tl-ichloroethylene Handling, C--IOO. CH-352, February 
24, 1989. 



• 

• 

• 

31 

Martin Marietta Energy Systems, Inc. Uranium Precipitation for Recovery, CH-112, Augl:lst 3, 
,1988. 

Martin Marietta Energy Systems, Inc. U~anium Precipitation for Discard (Low Level Waste 
Storage), CH-I13, September 2, 1988. 

Martin Marietta Energy Systems, Inc. Operation.of the Dry Honers, CH-202, February J, 1989. 

Martin Marietta Energy Systems, Inc. Operation of the Blakeslee Degreaser,CH-200, February 
2, 1'987. 

Martin Marietta Energy Systems, Inc. Disassembly of Contaminated Seals, CH-I06, August 2, 
1988. 

Martin Marietta Energy Systems, Inc. Concrete Fixation, CH-207, February 2, 1987. 

Martin Marietta Energy Systems, Inc. Chemical Cleaning Operation, CH-201, April 6, '1:987. 

Martin Marietta Energy Systems, Inc. C-400 Scrap Metal Decontamination System, CH-121, 
April 2, 1'987. 

Martin Marietta Energy Systems, Inc. C-400 SafetyEquipment Dryers, CH-402, June 15, 1990. 

Martin Marietta Energy Systems, Inc. Operation of Pulverizer Screener FacililJl and Associated 
Equipment, CH-353, July 2, 1987. 

Martin Marietta Energy Systems, Inc. Operation ofC .. 400 Safety Equipment Washer, CH-401, 
November 6, 1984. 

MaIitin Marietta Energy Systems, Inc. Operation of the Detrex Degreaser, eH-208, June 24, 
1987. 

Martin Marietta Energy Systems, Inc. Anodizing of Aluminum Parts, CH-205, February 10, 
1!986. 

Martin Marietta Energy Systems, Inc. Operation of the C-400Spray Booth, CH-1!08, September 
27, :1988. 

Martin Marietta Energy Systems, Inc. Operation of Rotary Vacuum Precoat Filters, CH-.J20, 
March 28, 1'985. 

Martin Marietta Energy Systems, Inc. Operation of the Contaminated Solutions, Acidifying and 
Storage Facility, CH-H 1, April 15, 1987. 



32 

Martin Marietta Energy Systems, Inc. Operatioll of Steel Black Oxide Facility, CH-204, October 
• 20,11985. 

• 

• 

Martin Marietta Energy Systems, Inc. Alodine Coating of Aluminum,CH-206, November 18, 
1986. 

Union Carbide Corporation, RCRA Class{fication of PGDP Wastes, Internal Correspondence, 
june 8, 1981. 

Union Carbide Corporation, Pelletizing Magnesium Fluoride (MgF2J,CH-354, April 4, 1978. 

Onion Calibide COliporation, Pelletizing Sodium Fluoride (NaFJ, CH-355, October 19, 1977. 

Union Carbide Corporation, Operation afthe C-400 Drum Washing FacilifJI, CH-362, hnuary 
10, 1984. 

Union Carbide COliporation, Gold Recovery ill C-400, CH-J58, 'March 22, 1984. 

'Union CaIibide Corporation, C-400 Safety Equipment Cleaning Area, CH-400; May 16, 1983. 

Union Carbide Nuclear Company, Operations Division T1:aining Manual Vol. IV, KYD-1483 . 



33 

• 6.2 BLUEPRINTS 

• 



34 

BLUEPPIJ"T'rs '. Prepared by Smith, Hincfn!,;1.:i, & Grylls, Inc. 

Bluel2rintNumber Subject Date-As Byill 
Cll-9-M Plan & ProfileLine 8,26,53 

C-400 Sanitary (Drinking) 
Water 

C12-11":M Water Distribution System; 8,26,53 
iPlant Water 

C B-1 Ol'-C Sanitary Sewers (Plants) 6,24,53 

Cl'3-106-C Sanitary Sewers (C-400) 6,24,53 

Cr4-101-C Storm Sewer 6,24,53 

Cl4-I03-C Storm Sewers (C-400) 6,24,53 

E2-2-A First Floor Plan 7,14,53 

E 110-I-M Plan & Details of Acid 6,25,53 • Neutralization System 

E4-II-M Plumbing System Plan 7,21,53 
& Details 

E4-111-M Al7ea No.1 Pulverizing 7,21,53 
Pr;ocess 

E4-112-M Al7ea No.2 Small Parts 7,21,53 
DisassemMy 

E4-113-M SmaH Parts 
Decontamination 7,21,53 

E4-1 I:5-M Area No. 5 Instrument 7,21,53 
Decontamination 

E4-1.li7-M Area NO.7 Outgoing 7,21,53 
Loading 

• E4-n-A Laundry Room Details 7,14,53 

E4-f21-M Coded; Chemical Recovery 7,21,53 
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E4-123-M Oxide Conversion Roam 7,21,53 I. Rodtnill Process 

E4-128..;M Pulse Column Assembly- 7,2'1:,53 
Item-A-19 

E4-13-A Cubicle Areas 7 1!453 :' , 

E4-137-M Preparation Area Sections 7,21,53 
and Elevations 

E4-142-M Instrument Decontamination 7,21,53 
Elevation and Drains 

E4-15-A Cleaning Tanks 7,14',53 

E4-17-A DegreaserPit Details 7,14,53 

E4-18-A Degreaser Pit Details 7,14,53 

E4.,20-A Furnace ,F an Room 7,14,53 

'. E4~24-M' Degreasing Piping &Chrome 7,21,53 
Acid & Trioxide Tanks 
Circulating System 

E4-30-M Cold Trap Room Plan & 7,21,53 
Details 

E4-37-M Plumbing Floor Drains 7,21',53 

E4-44-M Miscellaneous Details 7,2:1,53 
Cleaning Tanks-Piping 

E4-49-M Piping at Cleaning Tanks- 7,21,53 
Sections 

E4-50-M Piping at Cleaning ranks 7,21,53 
Plans & Details 

E4-8-S Emergency Fan Details 7,14,53 

• E4DR-I-S Spray Booth 7,14',53 
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• TSE-14179-00 1 Process Waste Heat 10, 14,81~ 
UtiEzation Location and 
Routing Plan-Prepared by A.M. McKinney Co . 

• 

• 
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6.3 INTERVIEWIEESCITED 

Beckman, Palmer 
Brucker, Bill 
Guzzy, Frank 
Hayden, David 
Hines; Tom 
Riley, D.K. 
Watson, Ricky 
Whinnery, Walter 
Wilkerson, Mike 
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• 6.4' F,LOOR P·LANS 



• 
I RECEIVI. BOOTH 
2 SEAL DlSASSEIIBLY 
! 81 AICESI.EY DE8REASER 
4 HAND TABLE 
5 LAReE DRY HONER 
6 GOLD WASH TABLE 
7 80LD DISSOLVER SOL 'DUO( 

8 NQ. 4 DISSOLVER 
9 GOLD DISSOLVER 
10 GOLD FURNACE 

II SAFETY EQUIP. CLEANI .. 
12 GOLD STORAGE 
13 GOLD RECOVERY 
14 LAUNDRY STORAGE 
16 LAUNDRY 
16 LAUNDRY STORAGE 
17 MAINTENANCE SHOP 
• Ti:ST LOOP CONTROL ROOM 
19 SJORAIE 
20 WOllEN CHANeE HOUSE 

• 
21 U-SOwrlON STOR. TANICI 
22 NO.5 DISSOLVER 
23 ACIDIFYING TANKS 
24 NO.5 DISSOLVER ·SOL. STOR. 
25 SPRAY BOOTH SOL S1OR. TANKS 
28 SPRAY BOOTH 
U SPRAY BOOTH TANKS 
28 DlSASS9Bt..y pfr (ABANDONED) 

29 WNClt ROOM a OFFICE 
10 liEN CHANGE HOUS! 

Floor Plan 1 
C-400 Building Layout 

51 CYL CLEANING a TESTING 
B2 DETREX DEGREASER 
a WARM WATER TANK 
34 TRoXIDt TANK 
56 COLD WATER TANK 
36 HCL TANK 
"S7 HOT WATERTANIC 
38 ALKALI TANK 
U TROXIDE TANK 
40 CHROIIJC ACID TANK 

• 
41 EMPTY TANK 
4~ SCRAP METAL DECON. Svs. 
e DRUM WASHER a CRUSHER 
44 REST ROOM 
45 '" PULVR. a SCREENING 
46 sa:oNDARY DRUM DUMPER 
47 TESt LOOP (ABANDONED) 
48 FAN ROOM 
49 MAIN OFFICE 
so SMALL DRY HONER 
61 on. HANIUN8 AREA 
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• 6.5 TABLES 

• 



• • • 
. . -._-

Section Process 
Material Potential Discharge Route Status Location Photographs Interviewee 

Figures or Blueprints DOClIlllcnt 
Description Contaminants Tables 

.. 

1.1 
Ash Receiver Gas (ITF6) Radionuclides Dissolvers Inactive A3 Outside, D II 1,2, and 4 Beckman Figure 13 E4-III-M KYD-14X3 
Processing 

- . 

Ash Receiver Metals (As, Cr, Ni, 
Feed Plant, KYD-1483 

1.1 Processing 
Particulates Pb), Radionuclides 

Dissolvers, or Inactive DlI 1,2,and4 Beckman Figure 13 KY/L 147(, 
C-746-Q 

-

Feed I'hmt RmJionuclides, 
Dissolvers, 

1.2 Filter Cleaning Liquid Metals 
Discard Wasle Inactive A9.5 18 KYD-14!D 

System 

-
-. 

Organic Solvents, E4-II-M, 

Clcllning 
Metals, Tables 2 

E4-37-M, 

1.3 Tanks-All 
Liquid/Sludge Radionuclides, ES.S to EIO.5 6 and 7 Hayden, Watson and 3 

E4~44-M, CII201 

PCDs (Some Tanks E4~49-M, 

Specilically Tested) E4-50-M 

-- E4-II-M, 
Liquid Acid Sewer Cleaning Tables 2 

E4-37~M, 

I.J.I Tanks-Acid, Liquid/Sludge System I Active F9 Hayden, Watson and 3 
E4-44-M, CI1201 

Chromic Solids-Unknown E4-49-M, 
E4-50-M 

., --
E4-II-M, 

Cleaning Cri Ni, Cd, Pb, Hg, 
Liquid to Storm Tables 2 

E4-37-M. Ch 201 and 

1.3.2 Tanks-Acid Liquid/Sludge Water Systeml Active EFIO Hayden, Watson E4-44-M; KY/L-15GI 

Ilydrochloric 
Ag, Ba So lids, unknown 

lind 3 E4-49-M, (3rd Qtr) 
E4-S0-M 

--
.. -_ .. 

E4-II-M. 

Cleaning Liquid Acid Sewer Tables 2 
E4-37-M, 

I'-U Tanks-Acid. Liquid/Sludge Systelll I Active FlO Hayden, Watson E4-44-M, ell201 

Nitric Solids-Unknown 
and 3 E4-49-M. 

E4-S0-M 
_.- -

-- - ----

Table 1 
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E4-II-M, 

<:;leaning 
Liquid/Sludge 

Liquid Acid Sewer 
Tables 2 

E4-37-M, 
1.3.4 Tanks-Acid, System ! Active F7.5 Hayden, Watson 

and 3 E4-44-M, CH201 
Sulfuric Solids-Unknown E4-49-M, 

E4-50-M 

E4-II-M, 

Cleaning 
Pb, As, l3a, Se, Ni 

l.iquid Acid Sewer 
Tables 2 E4-37"M, CH201, 

1.3.5 Tanks, Alkali Liquid/Sludge System! Active F6 Hayden, Watson and 3 E4-44-M, KYIL-1525, 
Solids-Unknown E4-49-M, KYIL-1561 

E4-50-M 

Cleaning Liquid to Stonn Tables 2 E4-11-M, 
!.3.6 Tanks, Water, Liquid/Sludge Water System! Active E9 7 and 8 Hayden, Watson and 3 E4-37-M, CH20! 

Cold Solids,unknown E444-M 

-

Cleaning Liquid to Stonn Tables 2 E4-11-M. 
1.3.6 Tanks, Water, Liquid/Sludge Water System! Active E6 7 and 8 Hayden, Watson and 3 E4-37-M; CH20! 

Wann Solids,unknown E4-44-M 

-

Cleaning l.iquid to Stonn Tables 2 E4-II-M, 
Cm-Ol, 1.3.6 Tanks, Water, Liquid/Sludge Pb, Ni, Cd Water System! Active EIO 7 and 8 Hayden, Watson and:3 . E4-37-M, KYIL-1525 Hot Solids,unknown E4-44-M 

_. 
- -

Cle[l!ling Tank Liquid Acid Sewer Tables 2 E4-11-M, 
1.3.1 Waste Water Liquid/Sludge Unknown System / Active E7.5 7 and 8 Hayden, Watson and 3 E4-37-M, CHI14 

Accumulation Solids-Unknown E4-44-M 

1.4 
Compressor Liquid, Sludge Radionuclides, Discard Waste Inactive/ CD3.5 8 and 9 Hayden E4-!I-M Pit Metals SystemIDissolvers Standby 

- -

1.5 Compressor Solid Radionuclides Scrapyards Inactive COl JO Watson E4-II-M 
Turbine Stand 

.. 

Table 1 
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Cubide I or 2, Liquid, Solid, Discard Waste E4-II-M, 

K.YD-1483 1.6 Men;ury Filter Acids, Mercury System, Unknown Inactive AI4 II Beckman E4-13-A, 
Recovery Media-Solids E4-117-M 

_ .. .-

Cubick 2, 
E4-II-M, Gold Metals, l)iscard Waste 

1.6 R..:cove::ry, Liquid Rudionudides System Inactive:: Al3.5 II Ikckmall E4-13-A, CH-358 

Aqua Regia E4-117-M 

.- -- -

Cubidc 2 and E4-II-M, 
I.() 3, Tr<lc,,: LiquiJ/ Solid Radionudid..:s Discard Waste lnactiv..: AU II Bcckin<ln, Guzzy E4-13-A. KYD-14lD Eh.:mcnt System/ Unknown E4-117-M Recovery 

Cubicle 3, 
Millers Discard Waste E4-11-M, 

1.6 Fluorinated Liquid! Solid SysternlUnknown Inactive AI3 II E4-13-A, KYD-1483 
LubricantOil E4-117-M 
Rccovt:ry 

<::ylinder ~ 
Metals Dissolvers, Trace Beckman, 

1.7 Wash, Dry, Liquid Radionuclides Element Recovery Active EF2 12 Hayden, Guzzy E4-II-M CH-I IO 
and Test 

Degreaser, Oil, Solvents, Hayden, 
Discard Waste Beckman, E4-II-M, 

1.8 Blakeslee Liquid! Sludge Radionuclides, SystemlUnknown Inactive 4A I3 Guzzy, Figure 5 E4-112-M CH-200 
(Small) Metals Wilkerson 

Degreas~ Oil, Solvents, Hayden" E4-17A, 
Storm Beckman, Figures 6 E4-18A, 

1.8 petrex (Large Liquid! Sludge Radionuclides, SewerlUnkown Inactive EF4 114 Guzzy, and 7 E4-11-M, CH-208 
#1) Metals Wilkerson E4-24-M 

Degreaser Oil, Solvents, Storm Hayden, E4-11-M, 
1.8 Detrex (Large Liquid! Sludge Radionuclides (#2 SewerlDissolvers, Inactive F4-F5 Beckman E4-24-M CH-208 

#2 & #3) Only), Metals Unknown 

.- -

Table 1 
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- --

Diffusion Dissolvers, 

1.9 Equipment Liquid Radionuc1ides, Discard Waste Inactive DE3 to DEll 15 and 16 Brucker KYD-14X.' disassembly leached metals System, Acid 
and scrapping Sewer System 

Diffusion C-746, C-404, 
1.9 Equipment Metal Pieces Radionuc1ides, C-746-D, or Scrap Inactive DE3 to DEll 15 and 16 Brucker disassembly Metals Yards 

and scrapping 
._-

Dissolver, Radionuc1ides, Discard Waste 
1.10 Liquid/Solids System, Inactive BC4 17 Wilkerson KYD-14X3 Alumina Metals, tJnknown C-404lUnknown 

--

Radionuclides, Discard Waste 
1.11 Dissolver #2 Liquid/Solids System, Inactive AB6.5 KYD-14R.' Metals, UnknOv.'11 C-404lUnknown 

-

1.12 Dissolver #3 Liquid/Solids Radionuc1ides. Discard Waste Inactive Unknown KYD-1483 Metals, Unknown System/C-404 

--

Radionuc1ides, Discard Waste Hayden, 1.13 Dissolver #4 Liquid/Solids Svstem/Offsite-C- Inactive 10.5A 18 Figure 8 KYD-148.' Metals, UnknO\\'l1 404 IStorage Wilkerson 

.. ----

Discard Waste 
Radionuclides, System/C"404, I-layden, CII-I13D/-

1.14 Dissolver #5 Liquid, Solids Metals, Cd, Pb, Se, North-South Active B7 19 120. 
Ni, and Ci Diversion Ditch, Wilkerson KYiL" 1 591 

Storage 

l.lll Drum Washer Liquid Metals. Dissolver Inactive E12.5 20 and 21 Hayden. Watson CH-31l2 
Radionuc1ides 

--- --- ---

fable 1 
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Dust 

Rauionuciiues. 
Dissolvers, C-404, Both Watson, 

1.17 Colb:tion Solius/Gas 
Metals 

Pulverizers/Storag At.:Iive anu ED 22, 23, anu 24 Beckman. I-:.YDIl4!;J 
SYStc:IIIS e/ Atmosphere Inactive Hayden 

.. ----- ---- -------1---

(,old Dissolver Metals. 
Discaru Waste I. IX 

Tank 
Liquid Radiollllcliues (Ph, 

Syslt:m 
Inactive A,7 25 Beckman CII-35!; 

AI, Ag, As, Se, llg) 

Metals (Pb, Ag, As, 

1.19 Ciold Recovery Liquid/Solid 
Be. Hg), Discard Wast.: Inactive An,AII 25 Beckman Figures 10 

CII-35!; Radionuclides, System, C~746-F and II 
Solvents 

. - .-

Discard Wast.: 

Radionuclides/ 
System, Huydt!n, 1.2() Ilaild Tables Liquid/Solid SOIVt!111S, Mduls Dissolvers, Aclivt! 05.5 27 

Beckman 1:4-113-1\1 CI1-109 
Evaporation! 
C-404 

- _ .. 

Radionuclides/ KYIL-156l 
1.21 J IOllers. dry Solid Solvents. Metals C-404/Storage Active A5, A6.5 28 and 29 Hayden 

(Ag, Cd,Ni, Pb, Se:) (1 st Qllilrter) 

-

Radionuclides, Discard Waste 
KY/D-1483, 

1.21 I loners, wet Liquid, Solid 
Dt!greasing Syst.:m/C-404, Inm:tive A6.5 KY/L-1511, 
Solve:nts, Mdals KYIL-1561 
(Ag. Cd, Ni, Pb, Se) 

Unknown (I st Quarter) 

-- - . --

Cle:aning Products CH-401, 

1.22 Laundry An:a Liquid 
(Surfactants, Sanitary Sewer Active BlO to B14 30 E4-12-A, CH-402. 
Chlorine), CII-106-A CII~40f 
Radionudides, Oil CI-I-404 

- --_ .. 

Discard Waste: CI-I-107, 

1.24 Nick.:! Stripper Liquid/Solid 
Metals (Pb, Cr, Ag, SystemfUnknown Active A4 Figure: 12 KYfL-1367, 
Cd, Ni), VOCs (Prohahly C-404 KY/t-1395, 

Storage) KYIL-16lO 

Table 1 
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- --

Magnesium, 
Dissolvers, 
Discard Waste CI-I-354. 

1.25 Fluoride Liquid, Solid Radionuclides SystemlC-404, Inactive DIO, C-402 33 
KYDII483 Pellets Storage 

-- --- --

Protective 
Discard Waste CI-I-114. 

1.26 Coating Liquid Plating Wastes System, Acid Inactive A5, A6, FII, and Watson, CII-2M 
Sewer System, FH (Cubicle 3) Anonymous CI-I-205, 

Operations Cleaning Tanks CI-I-206 

1.27 Pulverizer(s) Solid Radiolluclides, Feed plant. Inactive A2.5 and 012.5 1,3,and4 Figure 13 E4-111-M CI-I-353 
Metals Dissolvers 

.. _. .- - -

1.28 
Receiving Particulates, gas Radionuclides, Scrubber, Active A2.5 I Whinnery E4-11 i-M 
booth Metals FilterlDissolvers 

--". 

1.29 Seal Areas Solid Radionuclidt!s, Scrap yards/ Active A3-A4 35 and 36 Anonymous KYD-14R3 
Metals Unlql.Own 

- .... _-

Safdy RadionucIidt!s, Discard Waste 
1.3 Equipment Liquid Mt!tals, Oil, and System Active AI 1.5 37 CH-400 

Cleaning Area Detergent 

Radionuclidt!s, Dissolvers, I-Iaydt!n, elI-lOR 1.31 Spray Booth Liquid/Storage Metals, Oil Discard Wastt! Active CDS.5 38 and 39 Wilkerson Figure 14 E4-II-M 
System 

----

Discard Waste 
E4-l28-M, 

1.32 
Tract! Element 

SludgeNapor 
Radionuclides, Systt!m, C-404, Inactivt! System GuZzy E4-l21-M, KYD-14S3 

Extraction Solvents Removed E4-135-M, 
Atmosphere E4-IIO-A 

---

Table 1 
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U4 Ultrasonic Liquid Radionuclides Disl:ard Waste 
Cleaner System, Dissolver 

--

Uranium 
U9 Diffusion Test Gas Radionudid<.:s rumal:<': V<.:nt 

Loop 

U6 Uranium Solid, Liquid Radionudides /'ul\"<.:ri7.<':r. Nitril: 
Oxide Calciner Acid Scfl.lbhcr 

-- . 

Instnnl1<.:nt DisGlrd Wast<.: U7 D<':cOI)taminatj Liquid UnkllO\\"1l System 
on 

--- ~- --

• 
- ... -

Inadive A5.5 System 
Removed 

--

Inactive CD7 to CDI4 Unavailahl<.: 

Inadive J3C9 Svst<.:m 
Rcmo\'cd 

Inacti\'e A7 

Table 1 

• 
Wilkerson 

-

E4-2-M, 
Wilk<.:rson IA-3X-M, 

lA-32-M 

rA-142-M 
E4~ 115-1\1 

KYD-I··lln 

KYIJ-I·IS_' 

KYi)-1·1S.' 

---

-"lJl 

o 
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eNEIleAl 

STEP I STEP 2 
MATERIAL OEGREASER AlKALI 

(MINUTES) (MINUtES) 

MONEL Fl GENERATOR PARTS NONE 45 

STEEL F2 GENERATOR PARTS NONE 45 

COPPER Fz GENERATOR PARTS NONE 45 
- . 

MONEL PIPE 8 EQUIPMENT 5-30 5 

STEEL PIPE 8 EQUIPMENT 5-30 20-30 

COPPER TUBING 8 EQUIPMENT '** 5-30 30 

STAINLESS StEEL PIPE 8 EQUIPMENT 5 -30 5 
- ---

ALUMINUM PARTS (WITH OXIDE FILM) 20-60 5(MAX) 

STAINLESS STEEL (LLL) 5-30 20-30 

NOTE *: (0-3 MEANS DIP THREE tIMES) 

** THE HCL rnNK CAN ALSO BE USED FOR PICKI,.ING 
STEEL ITEMS AT 10 MIN. INTERVALS 

• 

-

CLEAIII. IISTRUCTIOI. 

STEP 3 STEP 4 STEP 5 
WARM TROXIOE COlD 

WATER (MINUTES) WATER 

0-3 '* 20-30 0-3 '* 
0-3 20-30 0-3 

0-3 20-30 0-3 

0-3 10-20 0-3 
.. -

0-3 30-40 0-3 

0-3 30 0-3 
----

0-3 10 -15 0-3 

0-3 0-3 PRESSURE 
STEEL TANK RINSE 

-

0-3 - -

TABLE 2 

• 

'1. , 

-

-

STEP 6 STEP t stEP 8 STEP 9 
CHROMIC NITRIC COLD HOT 

ACID ACID WATER WATER 
(MINUTES) (MINUTES) ... 

10 - 0-3 ~ 0-3 ~ 

NONE - NONE 0-3 
.-

5 - 0-3 NONE 

10 I - 0-3 0-3 
. - - -

NONE - NONE 0-3 
-

5 - 0-3 0-3 

NONE - NONE 0-3 

20 - 0-3 NONE 

- 30-45 - 0-3 
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DATA FOI OHEMICAl CLEARI .. IATHI 

... 

CHEMICAL CHEMICAL GAl. 
NO CHEMICAL IN TEMP DOSAGE 4" BELOW GAl. LIQUID DIMENSIONS CLEARANCE 

NAME SOLUtION 
OF 

LIMIT UNITS WEIR 
FT SOL. 

W L 0 W L 
. 

ALI<ALlNE 14 
& 8'_2" 46'-2" 9'-2" 7'-8" 45'-8" I ALKALI POWDER 190 TO 24,900 2,820 

16 
r-~-

2 WARM 180 24,900 2,820 8'-2" 46'-2" cj~2" 7~8" 45'-8" 
WATER 

TROXIDE 32 OZ.TROX 6~S" 44'-'1' 8'-7" 6':"'8" 3'1-rJ' 3 TROXIDE-E ISO TO 18,400 2,230 COPPER 36 GAL 
.. 

TROXIDE TROXIDE-E 150 
32 OZ. TROX. 6~8" 44'-9" 8'-7" 6'-S" 39'-9" 4 TO IS,400 2,230 

STEEL 36 GAl. 

CHROMIC SODIUM 
3-1/2 OZ. SOD. 

44'-'8" S'-7" 6'-9" 5 ROOM TO QICHR 18,500 2,250 6'-9" 44'-S" 
ACID DICHROMATE 4-1/2 GAl. . t--. 

% BY* - - SULFURIC 3-1/2 
ACID To " VOLUME 

e-- ... 

6 COLD ROOM 24,900 2,S20 8'-2" 46'-2" 9'.;..2" 7'-S" 45'-S" 
WATER 

. 

7 HOT 200 19,700 2,290 6'-10" 41(_9" 8'_7" 6'-10" 44'-9" 
WATER 

.. 

ACID NITRIC ROOM 20 % % BY. S' 7' 5' 8 DIP . - ---~- . "": --: -.~ ,;",----- VOLUME 1,800 - - -
HYDRCFUJrnl C RooM 3% --

9 tlCL HYDROCHLORIC 130 12 % 
0/0 BY 10,000 7'_6" 22' 8'_6" 
WEIGHT 

NOTE - ALL SULFURIC ACID DOSAGES ARE IN GALLONS OF 66° BE ACID. 
SP. GR = I.S35 93.2 % H2 S04 

* PERCENT BY 'oULUME EQUAL (GAL 66 0 BE SULFURIC ACID/GAl. SOLUTION) x 100 

tABLE 3 

INITIAL INITIAL 
CHEMICAL WATER CHARGE 

DOSAGE GAL BELOW 
WEIR 

22,700 22,700 1'-2" 
LB. 

24,900 4" 

41,400 16,200 1'~4" 
LB. 

41,400 1'-4" 16,200 LB. 

4,500 
LB. 17,500 S" 

675 
GAl. 

24,900 4" 

19,700 4" 

~~~~: 977 -
50 GAl. 

3,600 GAL. 

• 

. 

CHEMICAL 
DOSAGE 

PER FOOT 

2,S20 LB. 
'. 

4,460 LB. 

4,460 LB. 

56QLB. 

S4 GAL. 

-

-u )0' ( 
01 '0 'J 

<D "1 I 
('0 ---'. I' 

--, ( 

1'001 

Vl 
N 
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• 6.6 FIGURES 

• 
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Trucks 

II 
.~ 

C-404 
Holding Pond --

1=====:..11/ Supernatant - (to Big Bayou Creek) 

N 

A 

I NOT TO SCALE I 

-

• • 

Discard t 
Waste System t 

--Gravity Drain b:[] 
Discard r------------, L--_---l C'-403 

Neutralization 
Pit 

Waste System 
Sump 

Discard

f 
I ~~ 

Waste System IF== 
t.!::== 

=1----'- t ::J Acid 
=:J Sewer System 

~:J. t 
C-400 

Fig. 1. C-400 pipe configuration for discard waste and acid sewer systems (through -1957). 
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• 

Trucks 

C-404 
Holding Pond 

Supernatant 
(to Big Bayou Creek) 

I NOT TO SCALE I 

N 

A 

·~t· 
b 
~::l 
~-:t 

Illf 

• 
[~~ 
~I NOrth-South 

:~ -

;~~ / Diversiori Ditch 

• 

C-401 Transfer Line (abandoned) __________ _ 

Discard 
Waste System 

Gravity Drain 

t 

Discard 
Waste System 

Sump 

Discard 
Waste System 

•• :Z 
• ~ •• i' • 

C-400 

t 

;:', '. :-:~" 

t 

L...-.._--.J C-403 
Neutralization 

Pit 

t 
Acid 
Sewer System 

t 

Fig. 2. C-400 pipe configuration for discard waste and acid sewer systems (""1957 through ""1960). 
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,:*:~~: ::::~i. / DIversIon DItch 

/ \ C-401 Transfer Line (abandoned) ._-:.:.:.:.:. II . 

t 
t...====================i.J Supernatant 

Discharge 
Line 

I NOTTO SCALE I 

Discard t 
Waste System 

Gravity Drain 

Discard 
Waste System 

Sump 

Discard 
Waste System 

t 

C-400 

t 

L--_-l C-403 
Neutralization 

Pit 

t 
Acid 
Sewer System 

t 

Fig. 3. C-400 pipe configuration for discard waste and acid sewer systems ( .... 1960 through 1977). 
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C-404 
Holding POnd 

t 

- Superhatant 

Leachate (to No.5 
Dissolver or Storage) 

I NOT TO SCALE I 

Discharge 
Line (abandoned) 

N 

A 

• 
., 
~. North-South 
, / Diversion Ditch 

C-401 Transf~r Line {aban~_one~l __ _ .. -------- --.--r-·------------

Discard 
Waste System 

Gravity Drain 

t 

Discard 
Waste System 

Sump 

Discard 
Waste System 

t 

C-400 

• 

t 

L.....-.o.. ____ ~ C-403 

Acid 

Neutralization 
Pit 

Sewer System 

Fig.4. C-400 pipe configuration fot discard waste and acid sewer systems (present situation). 
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MARTIN MARIETTA ENERGY SYSTEHS 1 INC, 
Paducaih I Ke.ntucky 

Operations Division, Number 

• CH-200 
STANDARD OPERATING PROCEDURE Date Rev. 2-2-87 

PaQe 5 of 5 

SUBJECT: OPERATION OF THE BLAKESLEE I!lEGREASEH 

5-4 

WAiT"ER 
WATER SEPARATOR 

• 1 
STEAM 

.F 
SOLYENTMAKE-UP --,-++-- PLUGS :, 

STORAGE TANK 

DRAIN 

SMALL DEGREASER 

• BLAKEStEE DEGREASER 

Figure 5 



• SUBJIECT: 

• 

• 

59 

OPERAifION 0F TI-fE DElREX DEGREASER 

S-' 
S-7 

10 D[GII[ASIIi 
SU .... COlLI 

DETREX DE GREASER 
Figure 6 

INumber 
1 ______ -¥C~~ •• 2~Q~8 ________ _ 
I 
IDate 
I 
'liPage 

& STILL 

6-24-87 

7 of 

1-_ LEVEL CONTIIOL- 150"' 

2-LOW TEIIP. COIITIIOL - 1_ 

S-~" - IIUM-O"-AUTO 

.-~OVI~ 
IOVE_OU:11U1I1X*TIIOL VALVE) 

10 DlGI'USER 
SUA» COILS 

7 



p 

• 

• 

• 

CONDENSER 

TRICHLOR 
STILL 

FROM DEGREASER 
....,.--- COILS 

STILL DRAIN-J 

FROM DEGREASER 
COOUNGCOILS .... ~---; 

WATER 
TO 

DRAIN 

LlaUID SPRA'J': 
r--"""I:" ..... - HOSE 

17 TOP OF DEGR. 

I I I~. ----tl.,.. 
I, 1: I . 

I 1{li-;ITi. -TRICHllOR 
I I I I' . I SPRAY 

J-~ rL~" PUMPS 
L.._...l '-_..I 

TRICHLOR - WATER 
SEPARATOR 

II 

TODEG. HOLD TANK 

[lRl:JtvN1 NG 
STA~ION 

L-.L 

12 

~DEG'EASER TRICHLOR 
HOLD TANK 

TO OEGREASER~_~l-I'--_""' ________ -.lL-.""" 
STEAM COILS '14 

100 PSIG AIR 

REGULATOR 

.... 
23 

60 

I 3-WAY~' 
VALVE 

/ 

Number CH-350 

Date 2-24-89 

Revised 

Page 7 of 7 

HANDLE UP - FLOW FROM 
TRUCK TO STORAGE TANK 
HANDLE EAST -FLOW FROM 
STORAGE TO HOLD TANK 

VEHICLE HOSE 
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STANOAR'O OPERAriiNG "P,ROCEO'UR:E 
MARTIN MARIETJ:A ENERGY SYSiTEMS. INC, 
POST OFFICE BOX 14;10 

PADUCAH 'KENTUCKY 47001 
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st:JBJ'ECT: NITRIC ACID HANDL lNG, C-400 
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• 1. Receiving Booth 

• 
2. Scrubber 
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• 

3. Hopper Transfer Stand 

• 

4. Pulverizer Unit 

• 



• 

• 

5. Nitric Acid Scrubber 

• 



• 

• 6. Cleaning Tanks 

• 7. Cleaning Tanks 



• 

• . 8. ,-:;onTressor Pit 

• 
9. Compressor Pit 

-

',' 

, : 

Ii:: • 

~:"'-
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10. Compressor De-Blade Stand 

• 
L-_______ __ _ 
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11. Cubicle Area • - : 

--.--:'-- "--!:- Ir I 
J ..-"1 ,~" 

• 
12. Cylinder Wash Area 



• 

13. Blakeslee (Small) Degreaser 

• 

• 
14. Detrex (Large) Degreaser 



• 

• 

• 

15. Diffusion Equipment and 
Scrap Removal Area - South 

16. D iffus ion Equipment and 
Scrap Removal Area - North 



• 

• 

• 

I I 'I 
I i_ ' 
, I! .J 
· :, C 

17. Dissolver No.1 (Alumina) . 

18. Dissolver No.4 
(Sodium l Iydroxide) 



• 

19. Dissolver No.5 

• 

• 20. Drum Washer 



• 

21. Drum Cmsher 

• 

23. Dust Collecting Unit 

• 



• 

• 

• 

-

-_. 

-, . , 
4.-. 

22. Dml Collecti ng Ullit 
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• 

• 

24. Jet Vacuum Unit 

25. Gold Dissolver Solution 
Tank 



• 

• 

• 

26. "Gold Dissolver" Tank 
(Unused) 

27. Hand Tables 



• 

28. Dry Honer (Large) • 

• 
29: Dry Honer (Small) 
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• 

• 

30. Laundry Area 

31. Metal Cut Saw, Hood 
and Vacuum 



• 

• 

• 

32. Cylinder Freezedown 
Facility 

33. Trap Mix Regeneration 
Stand 



• 

34. Pulverizer Reject Drum 

• 

• 
35. Seal Disassembly Area 



• 

• 

• 
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36. Seal Inspection Area 

37. Safe[y Equipment Cleaning 
Area 



• 

38. Spray Booth 

• 

• 
39. Spray Booth Tanks 



• 

• 40. Nitric Acid Tank 

• 


