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Frankfort, Kentucky 40601 

Dear Mr. Crane and Mr. Welch: 

'F~NSMITTAL 0F THE PROCESS KNOWLEDGE REVIEW OF HISTORIC 
DISCHARGES TO THE NORTH-SOU'FH DIVERSION DITCH WHITE PAPER AND 
THE WASTE DETERMINATION 'FOR CONTAMiINATED SOILS ASS0CIATED 
WITH tHE NORTH-SOUTH DIVERSION DITCH, P J\DHCAH GASE0US DIFF,USION 
PLANT, PADUCAH, KENTUCKY 

Enclosed for your information are two white papers. The first one, titled Process Knowledge 
Review of Historic Discharges to the North-South Diversion Ditch (NSDD), includes the results 
of a process knowledge review intended to identify potential discharges that historicaNy 
contributed contaminants to the NSDD. That study concluded that the Resource Conservation 
and Recovery Act (RCRA) "listed" w:astes have, more likely than not, been discharged to the 
NSDD during past operations. 

The second white paper sets forth a proposed basis for handling waste media deemed to he 
contaminated with listed wastes as a result of the conclusions. from the Process Kno:wledge 
Review.I.t includes proposed health-based levels to help suppoIia decision on when excavated 
soils fI:om the NSDDshould not be managed as a RCRA "listed" waste. Since the Kentucky 
Division of Waste Management (KDWM) has been delegated authority for the RCRA program, 
the proposed determination on when the soils can be deemed to "no longer contain" listed waste 
must be made by KDWM. Also, since this is part of a Comprehensive Environmental Response, 
Compensation, and Liabiility Act remedial action, it wi'll also need,to be documented in the 
Record of Decision for the Environmental' Protection Agency's (EPA) consideration. 
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Mr. Crane and Mr. Welch 2 December 18, 2001 

If,the enclosed information is satisfactory, please sign below acknowledging your 
approval/concurrence of the proposed waste determination and return it to ,the Department of 
Energy by January 18, 2002. If you have any ,quesNons or require additional information, please 
call David W. Dol'lins at (270)441,-,6819. 

Sincerely, 

I hereby acknowledge and approve the determination that the NSDD soils no longer'contain 
listed hazardous waste aSllong as the listed cOHstituents are below ,the risk-based standards 
specified by the proposed waste determination. 

Jeff Crane" EPA 

EnclosUfes 

cc w/enclosures: 
D. Keefer, Parallax/Atlanta 
S. Hampson, CBS/Frankfort 
L. Martin, KDEP/FranKfort 
T. M. Taylor, KDEP/Frankfort 
1. A. Volpe, CHS/Frankfort 

cc w/o enclosures: 
R. Bonilla, BJC/Kev.i1 
DMC/Kevil 
C. A. Hudson, CJE/Kevil 
J. W. Morgan, BJC/Kevil 
R. W. Seifert, Navarro/Paducah 
G. E. VanSickle, BJC/Kevil 
T. .J. Wheeler, B,JC/Kevil 

Mike Welch, Commonwealth of Kentucky 



North-South Diversion Ditch Waste Determination Criteria 

t. INTRODUCTION 

Excavation and disposal of contaminated soils has been. identified as the preferred remedial 
alterr:1ativeur:1der the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) for the North-South Diversion, Ditch (NS[)D). Under the proposed action, the excavated. 
soils will be characterized: and', depending on contaminant concentrations present, Will be designated 
for disposal, in an appropriate on-site or off-site disposal facility (e.g., U-Iandfill). Any soils under 
consideration ,for disposal. in the U-Iandfill will ha~e to meet the waste acceptance criteria (WAC) 
established by the Solid Waste Permit iilS well as the disposal criteria being developed under a 
CERCLA risk/performance evaluation: 

In addition'to meeting WAC, to be disposed in the IU-Iandfill~ ,the soils must be non-ReRA hazardous 
wastes (because the U-Iandfill is not a hazardous waste disposal unit). Therefore, this analysis 
discusses: 

1:. Regulatory requirements and policies for determining the regulatory status .(Le., contained.in 
policy) of NSDDsoils. 

2. Whether listed wastes discharged into the NSDD. 
3. Whether the NSDD solis shouldi,be determined to be non-hazardous. 
4. WhenRCRA LDRs will apply.for NSDD soils. 

17his paper analyzes the latest available data and summarizes the applicable polices to. inform these 
decisions. 

Ker:ltucky, as a state authorized to make RCRA waste determinations, and EPA, under its CERCLA 
authority, will approve how the NSDDsoils will be managed. 11:'1 particular, it is the roleof'Kentuckyto 
make the determination whether environmental media found to contair:llisted waste constituents at 
levels below health-based standards may be cor:tsidered to no longer contain those listed I hazardous 
cOlilstituents. 

2. WHAT ARE REGtlLATORY REQUIREMEN!fS FOR DElTERMINING IF RCRA HAZA:RDOUS 
WASTE WERE DISPOSED IN :NSDD? 

The iResource Conservatior:l and Recovery Act (ReRA) and, coliresponding State law regulates 
certain solid wastes as hazardous wastes. In particular,regulations found at401 KAR Chapters 30 
through 40 (40CFR Parts 260'through 270 in the Federal,requirements) establish the applicable 
regulatory program. For a material to be a ,hazardous waste it must first meet thedefinition of solid 
waste as defir:ted by statute and regulation. Once a material has been determined to meet the 
definition of a solid waste, it is a hazardous waste if it is not excluded' under regulation and meets one 
of the following criteria: 

• Characteristic: A solid waste is a "Characteristic" hazardol:ls waste if it is corrosive, reactive, 
ignitable, or the concentrations of certain constituents exceed certain concentrations using the 
Toxicity Characteristic Leaching Procedure (TCL.:P); or, 

• ~ A solid waste is a "Listed" hazardous waste if it originated from certain non-specific 
sources (F-Listed), certain specific sources (K-Listed), or it is a discarded commercial/off
specification chemical product~UlP-l:.isted). 

When making a hazardous waste determination, the .r:egulations allow the generator to use analytical 
testing or; process knowledge as the basis for making such a determination. With regard'to making a 
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"listed" determination in the context of management of CERCLA generatediwaste media~ EPA 
guidance, Management of Remediation Wastes, October: 1998, states the following: 

"Where a facility owner/operator makes-a good faith. effort to determine if a material is a listed 
hazardous waste but cannot make such a determination because documentation regarding a 
source· of contamination, contaminant, or waste is unavailable or inconclusive, EPA has stated 
that one may assume the source, contaminant or waste is D.Ql; listed hazardous waste and, 
therefore, iprovided the material in question does not exhibit a characteristic of hazardous waste, 
RCRArequirements do not apply." 

lihis discussion evaluates the readily available process knowledge and existing ar:lalytical data, to 
support.a hazardous waste determination for the contaminated soils in the NSDD. Such a 
determination will have to consider both ~Iisted" and "characteristic" criteria. 

Because the NSDD ditch was used as a conveyance for effluents regulated under the Kentucky 
Pollutant Discharge Elimination System (KPDES) permit authorized pursuant to the Clean Water: Act 
(CWA),. it is important to understand If anyRCRA related exemptions/exclusions could apply. As 
noted above, a "hazardous waste" is defined as a "solid waste"that either exhibits a "characteristic" or 
meets certain ~listing" criteria contained in the regulations. Section 3 and 4 of401'l(AR 31:010 (40 
CFR 261.3/26~ .4) specifically excludes certain wastewater discharges from the definition of "solid 
waste" and ~hazardous waste"'f the subject discharge meets specific criteria and is authorized under 
the Clean Water Act (CWA). However, these exclusions only apply to the effluents being discharged. 
Therefore, just as sludge becomes.subjecUo a hazardOl:.Is waste determination ()nce it is removed 
from an exempt wastewater treatment unit, any soil/sediment (as media) that becomes contaminated 
from contact with KPDES permitted effluents is subject to a hazardous waste determination once it is 
excavated. 

3. ARE LISTED WAS17E 'PRESENiT .IN THE NSDD- SUMMARY OF HISliORIC DISCHARGES TO 
THE NSDD? 

Although it is impossible to identify the origin of every contaminant that was ever discharged to the 
NSDD since commencement of plant operations in the 1950's, this discussion attempts to summarize 
key information on the principle contributors identified in a document titled, Process Knowledge 
Review of Historic Discharges to the North-South Diversion Ditch,as well as other ifeadily available 
information. lihe following~ areas are believed to have Ibeen the primary sources of effluent historically 
discharged to the NSDD: 

• C-403 Neutralization Pit 
• C-400 Northwest Sump 
• C-410 Neutralization lagoon 
• C-600 Steam Plant Fly Ash 
• Storm water runoff 

lihe following section discusses each of these sources in greater detail. 

3.1 C-403 NEUTRALlZAlilON PIT 

l!he C-403 Neutralization Pit was constructed in the early 1950's and operated through the 1990's. It 
was originally included on the RCRAPart A Permit Application in 1984 but was later: removed 
because it was determined to be a ~permit-by-rule;' wastewater treatment unit al:.lthorized under a 
KPDES Permit of the CWA. Over the years, the following effluents were potentially discharged to this 
unit: 

• Acidic, uranium - bearing solutions 
• Hydrostatic test water 
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• C-400cleaning solution tanks 
• Discharges from some floor drains 
• Potential overflow from the storm sewer system when it backed-up from heavy rainfall 
• Potential infiltration from, contamir:uited -groundwater 

The C-403 Neutralization Pit was initially used to neutralize wastewater solutions generated rby 
operations from the C-400, Bullding~ The neutralization process included the storageandi treatment of 
acidic, uranlum":bearing waste solutions whereby a lime slurry was, addedl to 'wastewater to raise the 
pH and precipitate out the uranium in the formlof a low-Ievelradioactive sludge. :Once ,the pH was 
raised to the proper level ,(~O to 1;2), the effluent was discharged via theC-401 transfer line to the C-
404 Holding Pond where the sll:.ldge Was allowed to'settle outofthe solution. In ,the late 1950~s, ,the 
C-401 transfer line was 'reportedly dismantled when uranium removal, equlpmentwas,installedin the 
C-400 facility and consequently, theeff!uents froin the C-403 pit were then re-routed to ,the NSOQ for 
discharge to Little Bayou, Creek via-KPDES Outfall 003. In the late 70's, flow ,from the NSDD was 
routed through the C-616-F Full Flow Lagoon and to Bayou Creek via KPDES ,Outfall 001. 

According to various documents, the C-403 Pitalso'recelvedwastewater from' hydrostatic testing of 
clean, and empty uranium hexafluoride cylinders, which was conducted at the cylinder wash facility in 
the C-400 Building. After the wastewater was discharged to the C-403 unit and sufficienttime was 
allowed for settling, the wastewater was then discharged to the NSDD. lihis operation reportedly 
ceased in approximately 1990. 

In the mid-1980~s •. there was 8' TCE leak from one of the degreaser units on the east side of the 
building which drained into a collection sump in the basement adjacenttothe degreaser. At that time, 
it was believed the sump. and the adjacent floor drain discharged to the C-403 Pit via the acid drain: 
system. Therefore, when TCE was subsequently detected iin wastewater in the C-403 Pit, It was 
assumed to be associated with the leak that originated from the degreaser. However, during 
construction of a subsurface discharge line which ran from the ,truck loading area to the storm sewer 
system, sigl1ificant levels of TCEcontamination was discovered in the solis surrol:.lndingthe 
connection joints of the storm sewer line. Further Investigation determined that the degreaser sump 
actually discharged into the storm sewer system as opposed ,to C-403 Pit. A recent review of 
engineering drawings and procedures, which are discussed, in greater detail in a white paper titled, 
Process ,Knowledge Review of Historic Discharges to the NSDD, December 2001, also concluded 
there was no direct discharge from the degreaser to the C-403 ,pit via the adjacent sump or adjacent 
floor drain. According to plant correspondence dated June 24, 1985, the TCE contaminated 
wastewater detected in ,the C-403 Pit was ultimately treated and discharged to the C-616 Full Flow 
lagoon via the NSDD. 

In 1990, a DOE-EH"Tlger Team" requested that sludge in tt:leC-403 Pit be sampled and adequately 
characterized. While ,the sample resliltsdld detect TCEat concentrations of 3,5 ppm in one'oHour 
samples, an extractioni procedure (EP) toxicity testot the sludge Indicated it was, not 
"characteristically" hazardous 'under RCRA. At that time, the Department of.Energy(DOE) requested 
its contractor,Martln Marietta, to evaluate whether the.sludgecould be! linked I to F-Listed activities 
associated with a cleaningiprocess intheC-400,Building. 'Interviews con-ducted,atthertime-bythe 
Plant Compliance Organization with, ChemicallOperations:personnelldentified several potential 
scenarios regarding the origioof the TCE cOntaminated sludge, including: 

• During the Cascade ImprovemenUUpgrade 'Program~whlch occurred, from - 1975 to 1980, large 
converters weredegreased with TCE. Converters pulled' from tt:ledegreaser :may have :drlpped 
excess TCE on the floor whichi could have discl:Jarged to the C-403 Pit via. floor drains; 

• Overflow from the storm sewer system during heavy rainfall, could potentially backup into tt:le C-
403 Unit. Any overflow that may have come In contact with the area of the storm, sewer 
contaminated by the TCE leak in the mid-1980~s could have ,transferred residuaITCE to the C-
403 Pit; or 

3 1'2/19/01 



• Carry-over ofTCE from degreased equipment to the cleaning solutions tanks (e.g., alkali tank) 
which discl:"larged to the C-403 Pit. 

Martin Marietta correspondence to DOE dated December 31,SI, 1990~ further outlined the C-400 
cleaning process by which residual TCEdrippings could be carried-over from the degreaserto the C-
403 pit via the cleaning solution tanks. It explains that equipment designated for cleaning would be 
suspended over theTCE vapordegreaser until the vapors would condense on the surface of the 
parts. The resultant condensate would then roll down the surface of the equipment as part of the 
cleaning process cmd then' drain back into the degreaser for reuse. Attempts t6 reduce significant 
solvent accumulation were made by tilting or shifting the equipment while suspended over the 
degreasing'tanks. After degreasing, the,parts were moved to the cleaning tank area for further 
cleaning/processing~ The cleaning solutions in these downstream tanks included liquids such as 
aqueous. alkali, sodium bisulphate, chromic acid, 'hydrochloric acid, nitric acid solutions and hollcold 
water. The hot/cold water tanks have·a constant overflow to the sewer system. All ttle other tanks 
discharge to or overflow to the C-403 Pit. 

Further discussion by the Plant Compliance Organization with representatives from the RCRA hotline 
indicated that residual carry-over of liCE on degreased equipment that was subsequently transferred 
to the C-403 Pit via, the cleaning solution tankswould'notbe considered a F001 listed hazardous 
waste but the sludge would stlll,need to be evaluated for RCRA "characteristics". While the sludge 
didnoUall the EPtoxicity test that was conducted in 1990, it was later re-tested in 1993 using ,the 
TCLP method. The results indicated the sludge was "characteristically" hazardous forTCE. Ttle 
wastewater and sludge was subsequently removed ,from the C-403 Pit in the 1995/1996 timeframe 
and managed! as a RCRA "Characteristic"waste (0040). The pit remained dry for approximately one 
year before water began infiltrating into the Pit from the side. TCE was detected in the water and 
further investigation, suggested the source was either infiltration of TCE contaminatedl groundwater or 
water leaking from a inearby water main break that had percolated througl:"l TCE contaminated soil: or 
contaminated brick that lined the pit. 

While the above historic information is inconclusive regarding the exact source of the TCE 
contaminated sludge historically detected in the. C-403 Pit, recent interviews with plant personnel who 
worked in the C-400 Facility between 1974 and 1990 indicated they have observed TCE spills 
entering the ,floor drains which discharged to theC-403 Pit, with quantities ranging from very small to 
amounts as great as 25 gallons. Therefore, while the residual TCE drippings that were potentially 
discharged lothe C-403 Pit via carry-over on parts from the degreaserto ,thedowng~adient cleaning 
tanks would not be F-Listed per the RCRA hotline discussions as noted in the above December 31 
correspondence, potential spills of 25 gallons ,into floors drains could potentially constitute sufficient 
quantities to warrant a F-Listed waste determination'. 

3.2 C-400 Northwest Sump 

The C-400 Northwest Sump (Solid Waste Management Unit 203) was constructed in the 1950's and 
was reported I to be .part of a wastewater treatment unit permitted ,under the KPDES Program pursuant 
to the CWA. Records indicate it received wastewater from the waste discard system, which drained 
various C-400processes located on the west side of the facility. Prior to installation of equipment in 
C-400 for uranium removal from waste solutions, the northwest sump received and discharged 
radionuclide-contaminated solutions to the C-404 Holding Pond via the C-401 transfer line. After 
equipment for ttle uranium removal was installed in the 1950s, discharges from the sump were routed 
to the NSDD. A variety of sources contributed' effluent to the sump via the waste discard system 
including sources such as Dissolver Units, the C-400-D 'Lime precipitation unit, and the Spray 'Booth 
and. hand tables (used fordecontaminatiol'Tl of small Iparts). 17he makeup of the decontamination 
solutions varied but typically included water or aqueous solutions of sodium carbonate and nitric acid. 

One document titled the C-400 Process and Structure Review, May 3, 1995, reported that a small 
degreaser unit which operated on'thewest-sideofthe C-400facility disctlarged to the waste discard 
system. This report indicated that due to the hydrophilic nature of TCE and the presence of 
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atmospheric moisture, the two would become mixed, thereby reducing the effectiveness of the 
solvent. ifherefore, the degreaser was equipped with a trichloroethylene/water separation system. 
After the mixed solution went through the separation process, the TCE was returned to the degreaser 
for reuse and the water was discharged to the waste discard system which drained to the northwest 
sump. This document also reported thatwhen thedegreasers would accumulate a significant amount 
of sludge, it was a historic practice to scoop otJt as much sludge as possible and flush the remaining 
contents. The report further 'indicated the. flushed solutions from the large degreasers on Ithe east-side 
were discharged to the storm watersewer'and those from the' smalldegreaseron the west-side were 
discharged to the waste discard system. As ,part of a recent discussion, which is presented in a 
document titled Process Know/edge Review of Historic Discharges to the NSDD, December 2001 ,a 
detailed review.ofteadily. available operating procedtJres and as~bullt,engineerlng drawings Was 
conducted in attempt to verify whether the small degreaser was actually connected to the waste 
discard: system. 

The 1987 version, of the ,procedure for the small degreaser directed that sludge from the degreaserbe 
containerized lin drums and managed as hazardous waste. No mention of the management of waste 
from the small degreaser was included in the 1992 operating procedure for that unit,norwas 
additional Information found on the discharge offlushing solutions to the waste discard system. 

The engineering drawings as well, as Information obtained from a visual site inspection Indicate there 
are three (3) floor drains located In the vicinity of the small degreaser. The drains located to the north 
and .east of the degreaser are present on the as-built engineering drawings. The drain to the north is 
currently associated with a safety shower and drains to the Waste Discard System. On the building 
prints It is labeled as a safety sink drain. The drain is equipped with a "collar" that extends above 
f1oor'level. There is no direct route for spills or leaks from this degreaserto enter the Waste Discard 
System and drain to the C-400 northwest sump. 

The drain located approximately five (5):feet to the .east of the degreaseris associated with an out-of
service preCipitation system and also connects to the Waste :Discard System. ifhis drain is fitted with 
a funnel that extends above floor level. and! collected liquids ·fromthe preCipitation unit. The integrity 
ofthe ,funnel seal is unknown and itis not known when the funnel was installed. It is possible that 
spills of solvent from the degreaser and from mater:ials processed in the degreaser could have 
entered this floor drain. . 

The other floor drain, which is located to the west, is not shown on the building prints. This drain was 
plugged in about 1986 and was sealed using epoxy or bywelding In about 1994. The system to 
which this drain is connected, either: the storm sewer or Waste Discard System,. cannot be 
determined without further investigation. If the drain were connected to the Wastel:)lscard System 
any spillS from the degreaser or from I equipment processed In the degreaser would have entered the 
NW sump and then the NSDD. While'there is no documented, records, of any. Significant spill events 
associated with the operations of this degreaser, recent Interviews with plant personnel ;familiar with 
C-400 operations reported'that is was not uncommon for: small! quantities of ifCEto be dripped on the 
floor when ,pans and equipment were removed from the degreaser. 

In late 1994 and early 1995 timeframe, sludge samples from the northwest sump were collected Jor 
characterization. lhe,results ,indicated the presence of liCE and lCA, varlous,radlonuclides, metals, 
and PCBs. The sludge and wastewater was subsequently.removed from the sump. No historic 
records were identified as part ofthls discussion documenting specific spills or leaks other than 
general interview statements claimlng,small quantities mayihave dripped onthefloorwhenremoving 
parts, nor did: the revlewof;the as~built engineering: drawings show a direct connection between the 
degreaser and .the northwest sump. 'However, it is a possible assumption that the TCEITCA 
contaminated sludge discovered in tJ:le northwest sump could, potentially be associated with 
discharges from degreaslng operations (i.e., F .. :Usted processes). 

3.3 OlHER POTENifIALC-400 SOURCES OF LlSliED WAS17ES 
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Other activity that produced a listed hazardous waste.in C-400 was a plating process~ In 1980, small 
quantities ofF007 and F008 wastes from a plating operatior:lwere generated in C-400. lihe 
Hazardous Waste Annual' Report for 1980 indicates that these wastes were shipped for off-site 
treatment and disposal. Tt:le dates of operation of the plating process cannot be determined. No 
records other thar:! the ar:mual report concerning waste management from the process have been 
located. 

There is no indication that any listed wastes other than F001, F002, F007 or F008 have ever been 
generated in C-400 or'inany of the otl:1er ibuildings with discharges to the NSDD. 

3A C-410-8 HYDROGEN FLUORIDE (HF) NEUTRALIZATION LAGOON 
, 

The primary sources of flow into the HFNeutralizati(;m Lagoon (C-41 O~B) were the C-420 HF 
scrubber and ,theC-41 0 fluorine· cell electrolyte neutralization operation. The lagoon drained to the 
NSDD. lihe contaminants included fluorides and; radionuclides. Although small quantities of solvents 
may have been used, there were no known degreasers Ilocated in that facility. 

3.5 C-600 STEAM PLANT 

In the early 1980s, fly ash from the electrostatic preCipitators at the C-600 Steam Plant was routed to 
the NSDD~ Prior to that time, the fly ash was Ilandfilled in the C-746-K on-site landfill. This discharge 
lasted until approximately 1993. 1T't:le fly ash is exempt from RCRA regulation per 401 'KAR 31 :01 0, 
Section 4 (2)(b)(d) and 40 CFR261.4(b)4. 

Although small quantities of solvents may have been used, there were no known degreasers located 
in that facility. All of the storm sewers from this facility discharged to Outfall 008 and ultimately to 
Bayou Creek. 

4. CONTAINED-IN .POLlC¥-HOWARE MEDIA IN NSDD CONTAINING LISTED WASTES 
REGULATED IF MANAGED AS PART OF A CERCLA.ACliION? 

In. accordance with EPA's "Contained":ln Policy", when an environmental media exl:1ibits a 
"characteristic" or has been mixed with a listed waste, the media ml:Jst be managed as a hazardous 
waste until it no longer contains the listed waste or no longer exhibits the characteristic. 

However, the "Contained-In Policy" also contains guidance on when a determination may· be made 
that the environmental media no longer contains a listed hazardous waste. When such a 
determination! is made, the media thereafter would not be considered to require management as 
hazardol:Js waste. liOiSUppOrt such a determination, the concentrations of the listed wastes in the 
environmental media must be below health-based standards; If the hazardous constituents are below 
the health-based standards, then the media may be determined to no longercontainl a hazardous 
waste and the media wouldl therefore not be subject to RCRA Subtitle C requirements. With regard 
to making such a determination, the gUidancerecommends.the following: 

"~ .. contained-in determinations [should] be made based on direct contact exposure using a 
reasonable maximum exposure scenar:io and ... conservative, health-based standards [should] 
'be used to develop the site-specific health-based levels of:hazardous constituents below which 
contaminated environmental media would be considered to no Iionger contain hazardous Wastes." 

---./ 
This approach is also consistent with EPA Region 4 Guidance, Management of Contaminated Media, 
September 7, 1999. 

40 CFR Section 300.430(e)(2) ,defines acceptable health-based exposure levels forlknown or 
suspected carcinogens as concentration levels that represent an excess upper bound lifetime cancer 
risk between 10-4 to 10-6. For systemic toxicants, EPA guidance· defines a Hazard Index (HI)'of 1 as 
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an acceptable health-based exposure level. While the Commonwealth of Kentucky does not have 
promulgated regulations regarding acceptable health-based levels, the Commonwealth routinely uses 
1O-6.and a HI of 1 as de-minimus levels. Therefore,for the purpose of determining when an 
environmental media no longer contains a listed waste, 10-6 for carcil7logens and a HI of~: for 
toxicants are appropriate health-based standards. 

l1he table below contains a comparison of Ule maximum levels of TCE and 1,1;,1-17CA and the health
based levels. 

I' NSOD DATA COMPARISON TO HEAL liH·BASED LEVELS 

" , 

i 

I 
CONTAMINANT FREQl!IENCY OF MAX DEliECT 10"" HI=,1 

DETEClilONS 
TCE 4/27 .011: MG/KG 39.2 734 

mg/kg mg/kg 
1,1,1,TCA 0/28 NO NA 24,375 

mg/kg 

Note: Theabove,health~based levels were derived1uslngrisk calculatlons.contalned In the I Risk Methods Document. 
Appendix 1 to the White Paper, Deterrnlnation·forContamlnated Environmental Media ,associated with the excavation of 
the NSDD, December 2001, contains 'the Site-specific assumptions and Identifies references In the Risk; MethOds 
Document for the risk calculations used. 

Currently available data from the NSDD soils all show concentrations of TCE at ,levels below the 
health-based standards. No liCA has been detected. Additional characterization data that will be 
generated from the excavated: soils will also be screened against the above health-based levels prior 
to disposal. Should any of the screened samples exceed ,the health~basedi levels, the contaminated 
soils for which the samples are representative will be managed as listed hazardous waste and 
compliance with :Iand disposal restrictions will be required. If it is determined the excavated soils do 
not contain listed waste at levels above the health-based! standards established per the KOEP 
determination, the media will still need to be evaluated for RCRA characteristics. If the excavated 
spils do r:lot exhibit a RCRA characteristic. those soils will be managed. as non~hazardous wastes. 
Should any of the NSDD soils exhibit a RCRA characteristic, those specific soils will be managed as 
a hazardous waste, and. land disposal restrictions will apply. 

5. LOR TREATMENT SiTANOAROS-When will Compliance with ReRA Treatment Standards 
be Required? 

In addition to, meeting appropriate risk-based concentrations for constituents in a contaminated 
environmer:ltal media, ,the Region, IV Guidance also requires consideratior:l of whether the media 
meets LOR Treatment Standards or will require treatment to meet these standards, or the generator 
to obtain a treatability variance to ensure that the contaminated media can be disposed of in a non
RCRA unit (see 'Figure 1). The appropriate LOR treatment standards for ·contaminated soils are 
those that EPA specifically established jn. a ~998 rulemaking ,for contaminated soil. l1hese soil 
treatment standards (set at 10 times the universal treatment standard) are the following for TeE and 
1,t,1-TCA: 

TCE - 60 mg/kg, 
1,1',1-TCA - 60 mg/kg 

These standards will also have to be met prior to land disposal of the contaminated environmental 
media from NSDD in the tJ !Iandfill. 

7 12/119/01 

I 

I 
, 
I 



Management of Contaminated Media 
EPA, Region 4 

Are Concentrations> 
Rlsk-Based Levels? 

y 

N 

Is the Medium Contamtnated with a 
Listed Hazardous Waste? 

...... --------------~--------

N 

Does the Medium Exhibit 
a Hazardous 

Characteristic? 

, , •••••••••• Y' 
lIIIediumContaln~ a 

Hazardous'WasteandMust 
be Managed· as tin Waste 

y N 
I 

". ,.: .......... . 

N 
.. 

Treat to Meet' LOR 

, 
• • • 
• 
.~~~~~~~, 1*_fi

, 

Standards· or .Obtainan • 
, , ....~~R~ll,~h . ,. -_ ... _- ......•..•••...... _ ....... _--_ .. . 

. ,:Be~t, Management Practices 

, 

* LOR Standards may be the Universal Treatment Standards or, when appli<?8ble, the Alternate LOR Treatment 
Standards for Contaminated Soil (40 CFR 268.49) 
•••••••••••• 
• • Area where LOR Applies 
• • .......... -

Figure 1 



References 

C-400 process and Structure Review, KY/ERWM-38, May 3,1995. 

"C-403 Neutralization Pit Update", DOE Correspondence to Kentl:Jcky Division ,of Waste 
Management, February 1, 1994. 

40 Code of Federal Regulations, Parts 260-210. 

Integrated Remediallnvestigation/Feasibility Study Work Plan for Waste Area Grouping 6 at the 
Paducah Gaseous Diffusion Plant. Paducah. Kentucky" DOE/ORl07-1243&D4, January 
1997. 

Kentucky Administrative RegeJlations, Chapters 30-40. 

Management of Contaminated Medja,IEPA Region 4 Guidance, September 7, 1999. 

Management at Remedjation Waste 'Under RCBA, EPA530-F-98-026, October 1998,. 

"PGDP C-403 Neutralization Rit", Interoffice Memorandum, February t, 1993. 

Prelirnjnary Assessment. Paducah Gaseous Djffusjo(:J Plant.CERCLA !:Jnjts (II. A. 1 Format), KY/B-
263, July 1987. 

~Process Knowledge Review of Historic Discharges to the NSDD", SAle White Paper, December 
2001. 

"Processing of Trichloroethylene ContaminatediWaste Water", KY/L-1366, June 24,1985. 

Record of DeciSion for Remedjal Act jon at the North-South Djversion Ditch at the Paducah Gaseous 
:Piffusion Plant. Paducah, Kentucky, DOEtORl07 -1948&DO/R1,October 200~. 

"Request for Iderntification of Resource Conservation and: Recovery Act (RCRA) Storage Tanks in C-
400 and RCRASurface Impoundment, C-616",MartiniMarietta Correspondence to DOE, 
December 31,1990. 

Solid Waste Management Unit (SWMU) Assessment Report, C-400 Sump (SWMU203), August 18, 
1995. 

12119/01 





Appendix 1 

Site-Specific No Action Screening Values for the NSDD 

Industriall use no action direct contact risk-based values for the PGDP for 'FCE and I, 1,1-TCA in soil 
were calculated as part of the work perfonned for the Human Health Risk Methods Document 
(DOE/ORl07-1506&DINIIR0, December 2000). In the Methods Document, these no action values are 
defined as the values below which no action is needed to address contamination in order to be protective 
of human health. These no action values were calculated using default exposure assumptions and dose 
equations for ingestion of contaminated soil, inhalation of particulates and vapors emitted by 
contaminated soil, and dermal contact with contaminated soil. The dose equations are presented in Tables 
D-29, D-3I', and D-33 in Appendix D of the Methods Document. The exposure assumptions used in these 
equations are presented in Table B.4 in Appendix Bdf the Methods Document. The method·of derivation 
utilizing these equations and the default exposure assumptions is presented in Section I of Appendix B of 
the Methods Document. 

The no action numbers calculated using these materials are in Table A.17 in Appendix A of the Methods 
Document and are: 

For TCE: 
Hazard-based! value (HI atO.I) = 4.70 mglkg 
Hazard-basedl value ~I at 1.0~ = 47.0 mglkg 
Cancer-based value (Cancer risk at I x 10.6) = 2.51 mg/kg 

For 1,1,I-TeA: 
Hazard-based value ~HI at o~ I ~ = 156 mglkg 
Hazard-based value (HI at I.O~ = 1,560 mglkg 
Cancer-based value (Cancer risk at 1 x 10-6

) = None (no cancer slope toxicity value available). 

(In the Methods Document, the no action numbers are calculated using a target hazard index (Hl) of 0, I to 
. account for mUltiple contaminants. For a single contaminant, it is more appropriate to use a target HI of 

1.) 

For the current purpose, the no action direct contact ,risk-based value were converted to site-specific 
values using methods in the baseline risk assessment ofthe proposed' site of the PGDP UF6 Conversion 
Facility. These parameters are shown in the following tables. These values match the· default exposure 
assumptions listed in Table B.4 in Appendix B of the Methods Document except that the exposure 
duration is reduced from the default rate ,of 250 days per year to :1!6 days per year. This site-specific 
exposure duration rate is based upon infoll11ation provided by PGDP personnel during previous projects 
(e.g., the WAG 6, 27, and 28 RI Projects). This information indicated that it would not be reasonable to 
assume that a general maintenance worker would be exposed to any individual site at the PGDP ala rate 
in excess of 16 days per year. 

Using this site-specific exposure duration, increasing the hazard' index target to 1, and leaving all other 
values at their default rate, the site-specific no action screening values. become: 

For TCE: 
Hazard-based value (HI at 1.0) = 734 mglkg 
Cancer-based value (Cancer risk at I x 110.6) = 39.2 mglkg 

For I,l,l-TCA: 
Hazard-based value (HI at 1.0) = 24,375 mglkg 
Cancer-based value (Cancer risk at I x 1'0.6) = None (no cancer slope toxicity value available)_ 



Analyte 

TCE 
1,1,I-TCA 

Exposure Parameters l!Jsed for Derivation of Dose from Ingestion. of Soil 

Parameter 
Concentration in soil-C~ 
Ingestion rate = IR 
Fraction ingested = FI 
Exposure frequency = EF 
Exposure duration =ED 
Conversion factor = CF 
Conversion factor = CFrad . 

Body weight = BW 
Averaging time = AT 

Units 
mg/kg 
mglday 
unitless 
day/yr 
year 

kg/mg 
g/mg 

kg 
yr x day/yr 

Value ,used 
Calculated value 

50 
I 

16 
25 
10-6 
10-3 

70 
70 x 365 (carcinogen) 

ED x 365 (noncarcinogen) 

Exposure Parameters Used fot Derivation· of Dose from: Dermal Contact with Soil 

Parameter 
Concentration in soil _·C. 
Conversion factor-dermal =CFd 

Surface areae = SA 
Adherence factor = AF 
Absorption factord = ABS 
Exposure frequency = EF 
Exposure duration = ED 
Body weight = BW 
Averaging time = AT 

Units 
mg/kg 

(kg-cm2)/(mg_m2~ 
m2/day 
mglcm2 

unitless 
day/yr 
years 

kg 
yr x day/yr 

Value used 
Calculated value 

'0:01 
0:43 

I 
0;25 
16 
25 
70 

70 x 365 (carcinogen) 
ED x 365 (Iioncarcinogen) 

Exposure Parameters Used for Inhalation of Particulates. and Vapors Emitted by Soil 

Parameter 
Concentration in soil = C. 
Conversion factor = CF 
Exposure frequency = EF 
Exposure duration = ED 
Exposure time = ET 
Volatilization factor = VF 

Particulate emission factor = PEF 
Total inhalation rate = II~alr 
Body weight = BW 
A veragingtirne = AT 

Units 
mg/kg 
g/kg 

day/year 
years 

hour/day 
m3/kg 

m3/kg 
m3lhour 

kg 
yr x day/yr 

Value used 
Calculated value 

103 

16 
25 
8 

TCE= 3.45 x 1;03 

TeA = 2.34 x 103 

3.21 X 1010 

2.5 
70 

70 x 365 (carcinogen) 
ED x 365 (noncarcinogen) 

Toxicity Values for TCE and l,l',l'-TCA 

Reference Dose (mg/(kgx day)] Cancer Slope Factor (mg/(kg x day)r i 

Oral Dermal Inhalation Oral Dermal Inhalation 
6.00 x 10-] 9.00 x 10'" 5.97 x 10-] 1.10 x 10-2 7.33 x 10-2 6.00 x 10-] 
2.00'x 10-1 1.80 x 10-1 6.29 X 10-1 No value No value No value 
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PROCESS KNOWLEDGE REVIEW OF mSTOruc D][SCHARGES TO 
THE NORTH-SOUTH DIVERSIOND][TCH ' 

EXECUTIVE SUMMARY 

The removal of contaminated soils from the North-South Diversion Ditch (NSDO) is planned as a 
Remedial Action under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). This report discusses th~ possible sources of contaminants in the soils to help support a . 
hazardous waste determination underthe Resource Conservation and Recovery Act (RCRA). 

The NSOO received effluents from the Paducah Gaseous Diffusion Plant (PGDP) from the beginning 
of site operations in 1'951 through the present The effluent sources have changed as plant configuration 
changed over the years. Until 1977 the NSDD discharged to the north side of the site through an outfall 
designated as Outfall 003, which was permitted under the National ,Pollutant Discharge Elimination 
System (NPDES) or the Kentucky Pollutant Discharge Elimination System (KPDES). 'The outfall 
discharged to a ditch running north from the site to Little Bayou Creek. In 1977 the discharge of the 
NSDO was routed via a lift station to the C-616 Full Flow lagoon, which discharged through pennitted 
OutfaUOOI. 

The most significant discharges to the NSDD are as follows: 

• Stonn water runoff 
• C-40) Neutralization Pit 
• C-400 Northwest Sump 
• C-410 Neutralization Lagoon 
• C-600 Steam Plant Fly Ash 

1951 - present 
1956 - mid 1990s 
1956 - mid 1990s 
1953- 1977 
Mid 1980s - 1996 

The most significant contaminants included primarily metals, acids, fluorides, and radionuclides 
including uranium and technetium-99. Other contaminants included trichloroethylene (TCE), I, 1,1-
trichloroethane (TCA), and trace radionuclides including plutonium and neptunium. TCE was used in the 
plant from about 1951 until 1993. The beginning ofTCA use is not known, but its use also was curtailed 
in 1993. 

TeE and TCA are ·of concern because they can be "listed~' hazardous wastes under RCRA when they 
are generated from certain processes. These materials were used as degreasing solvents in C-400 and 
other areas of the plant, which is significant because this type of operation is 'F-listed under the 
regulations. The discharge of these materials to the ditch imposes certain regulatory requirements on the 
handling of these materials once they are removed from the ditch under the CERCLA action. 

This report concludes that there were no direct (i .e., engineered) discharges of listed hazardous waste 
to the NSDD, and it is unlikely that TCE and TCA were discharged to the NSDD directly from the 
degreasers in C-400. However, spills and other releases to floor drains in the vicinity of the degreasers 
did occur. Some of these floor drains lead' either to the C-40) unit or to the sump at the northwest comer 
of the building. Both of these sumps ultimately discharged to the NSDID. Most of these discharges were 
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relatively small and occurred from 1956 until 1993. Some of these releases may have involved as much 
as.25 gallon quantities of solvent. 
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L INTRODUCTION 

This document discusses potential sources of discharges, including trichloroethene (or 
trichloroethylene) (TCE) and 1,1, I-trichloroethane (TCA) to the North-South Diversion Ditch (NSDD) at 
the Paducah Gaseous Diffusion Plant (pGDP). The discussion is based on an extensive review of the 
following types of documents in electronic and hard-copy format. 

• As Built Engineering Drawings and all available RevisionsIModifications dating to April 5. 
1951 (AppendL'X A). 

• Standard Operating Procedures an .. d any Revisions for Industrial processes located within the C-
400 and C-710 Facilities dating to February 2, 1987 (Appendix B). 

• Correspondence documents pertaining to the use. handling, and disposal of TCE at the PGDP 
dating to February 1962 (Appendix C). 

• Hazardous Waste Annual Reports dating from 1,980 through 1996 (Appendix C). 
• Occurrence reports dating to 1990 (Appendix E). 
• Sampling data from waste and material handling units and from the NSDD dating to 1981. 
• Maintenance Work Orders dating to 1989 (Appendix E). 
• Other miscellaneous reports and correspondence that was readily available (Appendix E). 
Interviews with plant personnel and personal knowl'edge of the author, who is familiar with plant 
operations 

The availability of some documentation was limited. Procedures are revised regularly and; in order 
to avoid the possibility of the use of outdated procedures, previous versions were collected and destroyed 
upon the issuance of the new procedure. This was the practice priOl: to the 1994 moratorium on document 
destruction. In the case of Work Orders and Occurrence Reports, the records for dates earlier than those 
above are in hard-copy only and are not indexed electronically. Hazardous waste reports were generated 
beginning in 1980. Waste records for ,previous years are archived' in hard-copy only and no index is 
available. Time did not permit a manua'i search of archivedhardc.copy records in order to aNo\\" 
completion of this effolitto support the Record of Decision for the NSDD. 

Both the Bechtel Jacobs Company LLC, (BJC) and USECrecords centers performed searches for 
documents related to C-400 operations, degreaser operations, solvent usage, etc. PeI1inent documents 
were included in the review. 

While TCE and TCA were used throughout the plant, :thelargest quantItIes were used in two 
degreasers in the C-400 Building. None of the other buildings that ihad effluents that discharged to the 
NSDD ~the C-600 Steam Plant, the C-41 0/420 Feed Plant complex, or the C-405 Classified Waste 
Incinerator) contained large degreasers, although TCE, TCA, and other solvents were used in small 
quantities in these and other buildings in the plant. 

The document review did not identify any direct (i.e., engineered) discharge of TCE from the C-400 
Degreaser areas to the NSDD. However, personnel familiar with the operation of the degreasers 
indicated that spills from ,the de greasers and from equipment processed in the units did reach drain 
systems in the building that ultimately discharged to the NSDD. 
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2. SOURCES O;F DISCHARGES TO THE NORTH-SOlJTH 
DIVERSION DITCH 

2.1 EFFLUENT SOURCES 

The NSDD received effluents from several plant buildings. The most significant discharges were 
'from theC-403 Neutralization ,Pit (C-403) and a sump at the northwest corner of C-400. Both of these 
facilities received process effluents from the C-400 building. 

Other discharge sources to the NSDD included fly ash from the C-600 Steam Plant and discharges 
from the C-410-B hydrogen ·fluoride {HF} Neutralization Lagoon at theC-41'0/420 Feed Plant complex. 
The C41 O-B facility received neutralizedfhlOline cell electrolyte generated in C-4 iIIO during fluorine cell 
maintenance activities and discharges from theC-420 HF scrubber system. In addition, there is limited 
stonn water flow into the ditch, as well as some surface run-off from plant areas (e.g., C·635 Cooling 
Tower, etc.). 

The C-405Incinerator is located in the vicinity oftheG-616-L Fly Ash Lift Station. The incinerator, 
which was used to destroy classified documents, was shut down ,prior to the construction of the fly ash lift 
station. The lift station is in a vault, the top of which is slightly elevated. Given these facts, it is unlikely 
that any materials in the C-405 facility have impacted the NSDD through the lift station. Prior to the 
operation of the lift station, runoff from the incinerator area flowed through the surface drainage system 
to Outfai'! 015. 

A general flow schematic is shown in Figure I. 

4 12119/01 



I 
II 

! I 
I 

C-7S2 
.;) 
"v 

C-726 

, , 

: ! 

C-61S-K 
I 

C~15-H2 

, , 
, 

,DOCUMENT No. 

C-335 

EFFLUENTS 
TO NSDD 

I , 

, ~I' 
\ /1. 
~." /' / 

) ~FlYASH·· // ;/){ )C 
============~~~~~(~'~--~'~ /~========~ I '" " C-403 ' f . 

C-615-L C-405 i : L NW SUMP' I I __ --L-.-_~ ~ i: 
1:1 I 

!I ! 
; i I / ,II C-400 ,J 
II I 

; I I~ 

C-602 

C410,B C410-C 

(") 

,~ 
o C~OO C-410 I LI ~~~lJnR. 

=---.J::::..:l'--~~~J~\.~:;:;-:;;;-;;:-C=~6_0:;5--;;:-=--::.J~~. ____ .~~'-::==:==::_;=======:J L 
Ulf (' II 

LEGEND: 
Road 
Surface Water 

N Storm Sewer 
•..•. Effluents to NSDD 

NSDD 
~=-~ APPROXIMATE BOUNIDARY 

OF Sl;JRFACE Rl:INOFF AREA 
TO NSIDD 

150 0 150 300 Feet 

Fig. I. Effluents to NSDD. 

s 

lj.S. DEPARTMENT OF ENERGY 
DOE OAK RIDGE OPERATIONS 

PADUCAH GASEOUS DIFFUSION PLANT 

BEC TE BECHTEL JACOBS COMPANY LLC 

JACOBS
H .l- MANAGEO FOR THE us DEPARTMENT Of ENERGY UNOER 

_ us GOVERNMENT CONTRACT DE..<i:~9IOft221OO 
--_'-'-OM O"Ridge:TIMIIIH .P~JCenIucty.POI'btnOUIh:Ohio 

Science Applications 
International Corporation 

p.o. Box 2502 
Oak Rid • T anne ..... 37831 

FIGURE No. c5ac90001sk107RLapr 
DATE 09·27·01 

I 
, I 



2.2 NSDD C0N:FAMINANTTS 

The NSDD has been subject to vanous site im'estigations during the past ten years that have 
generated a considerable amount of analytical data. A review of the data being used .to support remedv 
selection for the pending Comprehensive EnYironmental Response, Compensation, and Liability A~t 
(CERCLA) of 1980 action indicates that the .p~irnary contaminants of concern are metals, polychlorinated 
biphenyls (PCBs), and radionuclides. Trace amounts of TeE also have been randornly detec.ted in the 
NSDD,ina few subsurface samples but only at low concentrations. TeE is not considered a primary risk 
driver for the subject action. Detection of other organic contaminants also is infI;equent, and the 
concentrations in the few samples in which they were detected have been very low. 

The analytical data correlates wen with the type of processes known to discharge to the NSDD. 
From C-400, the primary discharges were inorganic solutions of metals such as chromic acid, acidic and 
caustic decontamination solutions from the cleaning of metal parts, and water from the cleaning ,tanks and 
from decontamination activities. The primary source of arsenic in the ditch most likely was the fly ash 
from the C-600 Steam Plant, along with some arsenic from ,the decontamination of process equipment. 
The primary discharge from C-410, neutralized fluorine cell electrolyte, which contained sodium 
bifluoride and lithium fluoride neutralized with slaked lime, did not contain any organic constituents. 

3. C-400 BUILDING 

The C-400 Building contained two degreasers that were operational from the early 1950s through the 
early 1990s. One of the de greasers was located in a piton the east side of the building and used TCE. 
The second degreaser was located on the west side of the building at floor level and used TCA. 

Some engineering prints indicate the presence of a third degreaser in the pit on the east side of the 
bui Iding. However, none of the personnel inten·iewed and none of the other documents reviewed indicate 
that this third degreaser was ever ,installed. 

Whe cleaning tanks also are located on the east side ofCAOO. 

3.1 BUI'LDING DRAIN SYS~EM 

C-400 has four drainage systems {Sanitary System, Stonn Water System, Acid Drain System, and 
the Waste Discard System). The Stonn Water System discharged to the plant storm water drainage 
system and ultimately to Bayou Creek to the west ·of the plant site. The Acid Drain System drained' the 
east side of the building interior and flowed to the C-403 Neutralization Tank (C-403). The Waste 
Discard System drained the west side of the building interior and flowed to a small sump at the northwest 
comer of the building. The Sanitary System drained the restroom, change house, and laundry areas and 
flowed to the C-6115 Sewage Treatment Plant (see Figure 2 and Drawing E4-11-M). 

Prior to the installation of equipment in C-WO for the removal of uranium from waste solutions, the 
Waste Discard System conveyed radionuclide-contaminated solutions from C-400. to the C-404 Holding 
Pond via the sump at the northwest comer of the building. The C-401 underground vitrified clay line was 
used to transfer liquid from the sump to C-404. After equipment for the removal of uranium from these 
solutions was installed in the 1950s, the discharge of the sump was routed to the NSDD. 
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The wastes discharged into the Waste Discard System included decontamination solutions from the 
Spray Booth and hand tables (used' for decontamination of small parts). . The makeup of the 
decontamination solutions varied but typically included water or aqueous solutions of sodium carbonate 
or .nitric acid. After the uranium removal systems were installed in the late 1950s, the decontamination 
solutions were treated prior to discharge and the direct discharge of decontamination solutions ceased. 

The Acid Drain System conveyed cylinder wash and some cleaning tank solutions to the C-403 tank. 
Cleaning tank solutions included aqueous alkali, sodium bisulphate, chromic acid, hydrochloric acid, 
nitric acid solutions, and water. As was the case with the Waste Discard System, the C-403 tank 
discharged to the C-404 pond via the undergrouna pipeline until the uranium removal equipment was 
installed in the late 1950s, After that time,.the C-403 ,tank discharged to the NSDD. 

Plumbing drawings of C-4oe indicate that the sump in the degreaser pit on the east side of the 
buiIdingdischarged to the .stonnsewer system (Ref. 1,2, App. A). None of the drawing revisions indicate 
that there was ever any connection between the sump and the Acid'Drain System, which discharged to the 
C 403 Neutralization Tank. 

A drawing of the ·floor drains in C-400 (Ref. 3, App. A) indicates that there are five floor drains in 
the vicinity of the east-side degreaserpit. One of these drains is in a recessed area ,of the operating floor 
immediately adjacent to the degreaser on its north side. Three others are outside of the degreaserpit area 
at the level of the operating floor (Ref. 1,2 App. A).'fhese four floor drains connect to the Acid Drain 
System (Figure 3, Ref. 1,2, App. A), which discharges to the NSDD via the C-4e3 unit 

The fifth drain is in the degreaser ,pit. rhis. drain received steam condensate from the degreaser 
heating coils and water from the solvent recovery still (Ref. 5, App. A). It appears that this drain 
discharged to ,the sump pump pit ~Ref. 6, App. A). This conclusion is supported by a procedure for the 
operation of the degreaser system; a section of this reads as follows: 

Any overflow of the TCE water separator and steam condensate ,bleed off will enter the 
degreaser floor drain to the slimp pump and be automatically pumped to the underground 
containment pit for the TCE unloading facility. (Ref. 1, App. B, Section IILA.ro.). 

This drain is shown on the floor drain drawing (Ref. 3, App. A), but is not shown as being connected 
to the Acid Drain or stonn drain systems (Ref. 1, 2, App. A). The drawing of the sump pit shows an ,inlet 
to the sump below floor level (see Figure 4). 

The drainage system is discussed in a training manual (Ref. 1, App. C). The manual i states that the 
Acid Drain System serves the converter disassembly, ash handling, test loop, and storage areas north and 
south of the pipe cleaning area. The pipe cleaning area includes the operating floor in the vicinity of the 
large degreasers. No mention is made in the manual of any connection from the de greaser basement to 
the Acid Drain System. 

There are a number of floor drains in the fan room basement area adjacent to ,the degreaser pit area. 
All of these drains discharge to the storm sewer (Ref. 1&2, App. A). 

A number of floor drains are ,located in the area beneath the cleaning tanks that are found to the 
north of the degreaser pit. However, the degreaserbasement area and the cleaning tank basement area . are 
separated by a concrete wall. The floor drains beneath the cleaning tanks drained to the acid system, 
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which discharged to the NSDD via. the C-403 unit. This drain system did not continue to the degreaser pit 
area ~Ref.4. App. A~. 
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There are also floor drains in the basement area immediately adjacent to the degreaser pit. However, the 
basement floor level is above the degreaser pit floor, and releases from the de greaser would not have 
entered these drains. The de greaser day tank is in this area and! any leaks from this tank could have 
entered these drains. No information was discovered indicating that such spills or leaks occurred. 
Because the day tank was used to store solvent when the degreaser was not in operation so as to reduce 
losses through evaporation, it contained used TeE. It cannot be determined to which drain system these 
tloor drains are connected. 

Hot water from the degreaser heating system on the east side of the building discharged to the cold 
water cleaning tank (Ref. 4, App. A). The heating system was an enclosed system that did not come in 
direct contact with TCE. 

The only floor drains shown on building prints in the vicinity of the small degreaser on the west side 
of building are located to the north and east of the degreaser. The drain to the north is currently 
associated with a safety shower and drains to the Waste Discard System. On the building prints it is 
labeled as a safety sink drain. The drain is equipped with a "collar" that extends above floor level. 'There 
is no direct route for spills or leaks from this degreaser ,to enter the Waste Discard' System and l drain ,to the 
C 400 northwest sump. 

The drain located appro~imately 5 ft to the east of thedegreaser is. associated with an out-of-service 
precipitation system and also connects to the Waste Discard System. This drain is fitted with a funnel 
that extends above floor level and collects liquid from the precipitation unit. The integrity of the floor to 
funnel seal is unknown, and it is not known when the funnel was installed. It is possible that spills of 
solvent from the degreaser and from materials processed in the.degreaser could have entered this floOl: 
drain. However, there are no documented records of such events. 

One floor drain in the vicinity of the small de greaser is not shown on the building prints. This drain 
was plugged in about 1986 and was sealed' using epoxy or by welding in about 1994. The system to 
which this drain is connected,either the storm sewer ,or Waste Discard System, cannot be determined 
without further investigation. If the drain is connected to the Waste Discard System, any spills from the 
de greaser or from equipment processed in the degreaser that entered this drain would have entered the 
NW sump and then the NSDD. However, there is no specific information substantiating whether such 
leaks or spills actually entered this drain. 

3.2 SOL VENT USEAGE ANI> POTEN1'IAL RELEASES 

TCE and TCA were used in two de greaser areas in C-400 and were the source of FOOiland F002 
listed wastes generated in ,the building. While other non..:halogenated' solvents (F003, F004 and F005) 
were used in the plant, it is uncertain \vhether they were used in C-400. In any event, they wouldinot have 
been used in large quantities. No records have been located indicating that such materials were released 
to either of the drain systems, which ultimately lead to the NSDD. 
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In May li985, there was a leak ·from one of the degreasers on the east side of the building. The 
quantity of TCE lost was not detennined. Sampling results from the C-403 'pit indicated the presence of 
low concentrations of TCE (0.24mgll maximum) in the water (Ref. 2, App. C). Originally, it was 
assumed that the TeE drained' to the C-403 pit via the acid drain system through the floor drain in the 
degreaser pit; but later it was detennined that the floor drain discharged into the sump, which was pumped 
to the storm sewer system. This determination was based' on a review of engineering drawings and 
procedures, which indicated no direct discharge to the C-403 pit from the sump or floor drain. The water 
from the C-40Jpit was treated to remove the TCE prior to discharge. 

In 1986, TCE was detected in the storm drain system on the east side of C-400 (Ref. 3, App. C). 
This system drains to Bayou Creek via Outfall 008 ditch to the west. The source of the TCE was ,the 
sump in the degreaser pit. The TCE entered the sU,mp through the water separator, which is shown as 
discharging to a floor drain (Ref. 5, App. A). Following this event, the discharge of the sump was re
routed from the storm sewer system to' the lCE unloading containment area pit. Sump 10ckoutlmanuaI 
operation was implemented at this time as well. An engineering drawing showing this modification was 
not located during the research for this document. 

The 1992 version of the operating procedure for the large degreaser (Ref. 2, 3, App. S, Section 10.3) 
directs that the sump pump breaker be locked open to prevent discharges from the sump. If the sump was 
to be pumped, the material was to be discharged directly into containers and not into the unloading area 
holding pit. Also, the procedure for TeE handling (Ref. W, App. A) directs that liquid in the containment 
pit be sampled prior to discharge to the storm sewer. 

As indicated in personnel interviews and as observed by the author TCE and TCA also were 
dispensed in buckets for use at remote work sites when it was impractical to bring the parts to C-400 for 
degreasing. While the author did not specifically observe this practice in C-400, C-600, or C-41!0/420, 
this practice was common throughout the plant. Prior to the early 1980s the disposal.of this material was 
not regulated. Based on practices observed by the author in other buildings, it is possible that solvents 
were spilled or purposely discharged into floor drains in these buildings. 

3.3 DEGREASER OPERATIONS 

The cleaning area located on the east side ofC-400 consisted of a TCE degreaser and several: 
cleaning tanks, including hot and cold water tanks, an alkali tank, a trioxide tank, a chromic acid tank, and' 
hydrochloric acid tanks. The !basic layout of the cleaning operation is pictured in Figure 2. This area was 
used to remove foreign contaminants. such as hydrocarbon oils and greases, mill scale, acid and caustic 
residues, rust, and other oxidation products from new and used materials. A wide variety of parts were 
degreased' on a routine basis. 

Procedures for the operation of the degreasers address primarily the degreaser systems themselves, 
with minimal reference to the handling of parts after cleaning. The 1987 version of the procedure for the 
operation of the large netrex degreaser states, "Rig items to allow maximum drainage of liquid TCE back 
into the de greaser" (Ref. 1, App. B, Section I1.G). Later versions of the procedure do not contain this 
statement, but do direct that equipment be allowed to drain before removal (Ref. 2,3 App. B, Section 
8.2.7). 
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The 1987 procedure for the operation of the small Blake1see degreaser on the west side of the 
building also contained the statement on rigging equipment for drainage (Ref. 4, App. !S', Section II.G). 
Later versions of the procedure do not contain this statement, but do direct that equipment be allowed to 
drain before removal (Ref. 2,3 App. B, Section ~.2.7). 

Interviews with plant operating personnel (Appendix F) indicate ,that some quantities of TCE and 
TCA were carried out of the degreasers when parts were removed. In most cases, these were small (less 
than one gal) quantities. Because the solvents react with alkali solutions, large quantities of solvent 
carried into the alkaline tank would present safety and! operational problems. Consequently, care was 
taken to minimize such carryover. According to operating personne1~ however, small quantities were 
carried into the alkali tank as reactions were observed on occasion. It is therefore likely that similar 
quantities were carried into the other cleaning tanks \Yhen the.alkali tank was bypassed. 

Interviews also indicate that larger quantities, up to approximately 25 gal, of solvent were 
occasionally carried from the east side degreaser in equipment with complex geometries; which prevented 
complete draining. In the case of the east side degreasers, these spills were observed entering the floor 
drains leading to the Acid Drain system in the vicinity of the de greaser. Because smaller equipment was 
degreased in the smaller degreaser on the west side, the carryover quantities were probably smaller; 
however, the interviews did not quantify the carryovers. Depending on the configuration of the floor 
drains in the area the spilled material mayor may not have entered the sump at the northwest comer of the 
building. 

3.4 WAST'E SOl. VENT :\1ANAGEMENT 

Sludge from the large degreaser was removed at regular intervals. In accordance with the operating 
procedures (Ref. 1, 2, 3,6. 7, and 8, App. B), the material removed was containerized and was managed 
as hazardous waste. The 1987 version of the procedure for the sman degreaser (Ref. 4, App. B. Section 
0.8) directed that sludge from the degreaser was to be containerized and managed as hazardous waste. 
No mention of the management of waste from the small degreaser was included in the 1992 operating 
procedure for that unit (Ref. 5, App. B). 

In 1'995, the sludge in the C-400 northwest sump was removed. The sludge contained relatively high 
levels of TCE (up to 1200 ug/ml); The sludge was managed as a characteristic hazardous waste (D040). 
As was discussed in Sect. 3.1, there is no direct connection between the degreaser on the west side of 
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the building and the Waste Discard System leadirigto the sump. 

Prior to the early 1980s the disposal of small quantities of solvents transported in small containers to 
work sites throughout the plant was not regulated. There are no records as to how these quantities of 
solvents were disposed of. While the author did not specifically observe this practice in C-400, C-600,. or 
C-410/420, based on practices observed by the author in other buildings, it is possible that some of this 
material was spilled or deliberately discharged into floor drains leading to the NSDD. 

3.5 CLEANING TANK OPERATIONS 

Various solutions are used in .the large tanks on'the east side of the building. These tanks are located 
immediately to the north of the large degfeaser area. 'Jibe solutions include aqueous solutions of alkali, 
chromic acid, trioxide (sodium bisulphate), nitric acid, and hydrochloric acid. Two tanks also contain 
water. The hot and cold water cleaning tanks are used to rinse parts or: cool/warm equipment. Both tanks 
can drain to the storm drain system. The hot and cold watet tanks can have continuous overflow to the 
stonn drain. 

The remaining cleaning tanks do not have routine discharges. They do have connections to the Acid 
Drain System. Sludge that accumulates in the tanks is cleaned out occasionally. To remove the sludge, 
the tanks were emptied by pumping the liquid to theC-403 pit until the 1980s after which the liquid was 
pumped to drums for treatment and disposal (Ref. 9; App. B). The date when drums were used for the 
liquid instead of the C-403 cannot be determined but mostly like occurred in the mid-1980s. The sludge 
was placed in drums for disposal. 

The cleaning tanks were used for various metal cleaning operations. After TCE degreasing, parts 
were moved to the cleaning tank area for further cleaning/preparation. The cleaning process. essentially 
consisted of washing. and rinsing the partes) by dipping or soaking in tanks containing the proper cleaning 
solutions. Perhaps the most complex cleaning operation involved the cleaning of steel pipe and materials. 
During this process, equipment would contact most of the tanks in the cleaning area. As such, this 
operation would be considered a worst-case scenario. In general, this cleaning process would proceed as 
fol1ows: 

11. Suspend over TeE vapors in such a' manner as to maximize TeE drainage; 
2. Suspend in alkali solution; 
3. Water rinse over alkali tank; 
4. Dip in hot water tank; 
5. Suspend in trioxide tank; 
6. Water rinse over trioxide tank; 
7. Dip in cold water tank; 
8. Suspend in hydrochloric acid tank; 
9. Water rinse over hydrochloric acid tank; and 

10. Dip in hot water tank. 

The current tank configuration is depicted in Figure 5. 

The hot and cold water tanks had a constant overflow to the sewer system. The cold water tank 
overflow was due to the discharge of plant water into the tank from a single pass through the degreaser 
condensing coils. This flow ceased when the degreaser ceased operation in about 1993. The overflow of 
the hot water tank was the result of condensate generated in heating the alkali tank being routed to the 
tank. This overflow still occurs. l'he other tanks are batch-operated and have no constant inputs. 
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The solutions used in the tanks have varied over the years. The tank currently usedi'for wastewater 
contained trioxide in the past. The divided tank with HCI in both sides had hot water ,in the north half of 
the tank in the past. The empty tank on the north end is divided into several smaller units which held 
sulfuric, nitric, hydrofluoric, and hydrochloric' acid solutions used for cleaning metal for the plating 
process. "This tank has been empty since the 1970's. The exact dates at which these .changes occurred 
cannot be determined. 

3.6 OTHER ACTI'VITIES AND POTENTIAL SOURCES OF LISTED WASTES 

One other activity that produced a listedhazardpus waste in C-400 was a plating process. In 1980, 
small quantities of F007 and F008 wastes from a plating operation were generated in C-400. The 
Hazardous Waste Annual Report for 1980 indicates that these wastes were shipped for off-site treatment 
and disposal,. The dates of operation of the plating process cannot he determined. No records other than 
the annual report concerning waste management from the process have been located. 

There is no documentation suggesting that any of the other operations listed in 40,1' KAR 31.040 (the 
"K" waste listing) have ever operated in C-400. There is no indication that any listed wastes other than 
FOOl. F002, F007, or FOOR have ever been generated' in C-400 or in any of the other buildings with 
discharges to the NSDD. 

4. OTHER DISCHARGES 

4.1 FLY ASH 

In the early 1980s, fly ash from the electrostatic precipitators at the C-600 Steam Plant was routed to 
the :\SDD. Prior to that time, the fly ash was landfilled in ,the C-746-K on-site landfill. This discharge 
lasted until 1996. The fly ash is exempt from RCRA regulation per 401 KAR 31:010, Section 4 (2)(b)( d) 
and 40 CFR 261.4(b~ 4. 

There were no known degreasers used in C-600. Although small quantities of solvents may have 
been used. no procedures were found documenting any such use. All of the storm sewers from this 
facility discharged to Outfall 008 and ultimately to Bayou Creek (Ref. 13, App. A). 

There is nodocl:1mentation suggesting that any of the other operations listed in 40;1 KAR 31.040 
ha\"e e\'eroperated,in C-600. 

4.2 C-·HO-B HF NEUTRALIZATION ,LAGOON 

The primary sources of flow into the HF Neutralization Lagoon (C-4!110-;S) were the C-420 HF 
scrubber and the C-410 fluorine cell electrolyte neutralization operation. The lagoon drained to the 
NSDD. The contaminants included fluorides and radionuclides (Ref. 4, App. C). There were no known 
degreasers located in the C-410 complex .. Mthough small quantities of solvents may have been used, no 
procedures were found documenting any such use. 
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There is no documentation suggesting that any of the other operations listed, in 40,1 KAR 31.040 
have ever operated in C-400. 

5. SUMMARY AND CONCLUSIONS 

The C-400 degreasers were identified in a previous report (Ref. 5, App. C) as being a ,potential 
source of listed WOO land F002) hazardous wastes discharged to the C-403 pit and C-400 northwest 
comer sump, and these wastes were ultimately discharged to the NSDD. According to the report, spills 
from the degreasers would enter floor drains and flow through the Acid Drain System to theC-403 pit and 
through the Discard Waste System to the su~mp at the 'northwest comer of the building. 

As discussed in Section 3, another review of the drawings and procedures relating to the operation of 
the degreaser indicates that the floor drain in the east side degreaser pit did not discharge to the Acid 
Drain System,but instead discharged to the sump in the pit which was automatically pumped to the stonn 
sewer system area. This would indicate that the TCE lost due to the leak in 1985 did not enter C-403, but 
instead it was pumped to the stonn sewer as discussed in Section 3.2 .. The Acid Drain System beneath the 
cleaning tanks does not extend into the degreaser pit and the two areas are separated by a concrete 
partition. Therefore, there is no direct connection between the degreasers on the east side of the building 
and the NSDD. 

Following the shutdown of the automatic sump pump in the midL..li980s, the sump was manually 
pumped to the holding :pit near the outside TCE holding tank at the southeast comer of the building. 
Liquid in the pit was routinely sampled prior to discharge and was discharged to the stonn sewer system. 

One floor drain, which is connected to the Acid Drain System, is located in a recessed area 
immediately adjacent to the Detrex degreaser on its west side. Presumably, this area was used to set 
equipment prior to transfer to the cleaning tanks. Another floor drain to the south of the degreaser is in 
the area that was used to stage de greased parts and equipment for further processing. Procedures called 
for allowing TCE in the equipment to drain back into the degreaserprior to removal. 

There are ,three floor drains in the immediate vicinity of the small de greaser on the west side of the 
building. One of these drains is connected to the Waste Discard System and was used for the discharge of 
water from a filter unit. This drain is equipped' with a funnel that would, to some extent, prevent the 
discharge of solvent from this degreaser from entering the drain. The history and integrity of the funnel 
cannot be detennined,so the possibility exists that solvent entered this floor drain in the past. A second 
floor drain exists on the west side of the degreaser. The drain system to which it is connected cannot be 
detennined. There is also a connection to the Waste Discard System approximately 10 ft north of that 
location. This connection, which is associated with a safety shower; has an air gap and is equipped with a 
collar at ·floor level. Only very large spills from the small< degreaser would! have entered this drain. There 
is no record of any such spills. 

Consequently, there were no direct connections between the C-400 degreasers and the NSDD. The 
only potential, indirect discharges of materials containing TCE to the ditch may have been releases from 
degreased equipment through the floor drains near the large de greaser into C-403,releases from 
equipment degreased in the small de greaser through floor drains to the northwest sump, and liquid from 
the cleaning tanks. 
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Some quantities of solvents were released to floor drains in the vicinity of the east sidedegreaser as 
indicated by interviews with operating personnel familiar with the degreasiI1g process and as observed by 
the author. These drains are connected to the Acid Discharge System and would have tlowed to C-403 
and subsequently to the NSDD. Releases to the floor drains near the west side degFeaser were .not 
indicated, although there were releases, to the floor area. 

Interviews also indicate that small quantities of solvents would have been .carried over into the 
cleaning tanks in degreased parts and equipment. Because the hot and cold waters tank had continuous 
overflows into the C-403 sump, some solvents would have been carried into the sump with the overflow. 
Solvents in equipment placed in the other tanks would have, as in the case of the alkali tank, reacted with 
the cleaning solutions and mayor may not have been discharged as solvent to the C-403 sump. 

Discharges from C-600 and C-410-B.would not have contained spent solvents fromanydegreaser. 
as there were no such facilities in these areas. 

Some quantities. of approximately 5 gallons of soh'ents were taken from C-400 to various work sites 
throughout the plant including. within the C-400 and other buildings with discharges to the NSDD as 
indicated by personnel interviews and as observed by the .author, No records concerning the management 
al1d disposal of this material have been located. While the author did not specifically observe this practice 
in C-400, C-600, or C-410/420, based on practices obsen'ed by the author in other buildings, it is possible 
that solvents were spilled or purposely discharged into floor drains in these buildings. 
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·C.I.SANITARY 

4
' J" VENT E)(TE~ 2' -0' ABOVE 

_~ ROOF INCREASE TO ." BE~ORE 
PASSING THROUGH RCa" 

a' .or, 
.---f---- ~-i+-! ;""'f~~-+-

t::==-~!=~=c::w~~==:t+:t~::r:=:~~c. if. , Ii' c. W. ~ROM TRUSS 
1_+-1- 1 a' 1-- 1 SEE SH E4-1 O·M 

'!~~::::=~:l-+-~ .. W. HEATER DRAIN -.DROP TO 
FLOOR - PROVIDE FIXED AIR 
GAP A/II) DEEP SEAL P-TRAP . 

~ 

~ y-!i" C.W. I 

HOT WATER HEATER· /' 
ABOVE CEILING 
SEE DET F. 

INV.EI...370.00' 
r-- /~ / 
I L: I 

lE.:d I 

THIS NOTE APPLIES 
TO DETAILS E l G 

L...-..---==1 DETAIL G 
TOILET #, 

SCALE 1.. • I' -0" 
2 

CHROHALOX NWH-IOB. 
ElEC. HOTWATER TO 
BE: lOCATED ABOVE 
TOILET 

CAPACITY, ' 
STORAGE - 2 GAl.. '\ 
HEATING - 215 GALJ 

~i 2 ' 
\ 
\ 
\ . ' 

~ 
.J 
[] 
~ 

~ 

" IX 
~ 
0 
~ 

I. 
a 

, '-"'~--~-'-' 
i", j"~l' " 

TEM'ER~Ttm: " PRESStR: HELIEF VALVE PRESSURE RELIEF TO ClPf::N 

AT 10 l' I ABOVE LINE PRESSURE C1.OSE T!!I PSI ABOVE TEfoI>ERI\T~. 
RELIEF TO OPEN AT 210·F. ' 

DETAIL F 
DETAIL OF WATER HEATE 

NOTE, 

l.RlNAI.. • 2" WASTE ABOVE FL 
t" C.W. 
,!" VENT Ii 

w.e. - FLIXR HCLNTEO 
• " SOIL 
Ii" C.w. 

LAII. - I i" WASTE NYJVE F1.. 

~. c.w. 
i' H.W. 

ALL HORIZCf,fTAI.. 
C.W.IH ••• It VENT 
PIPING TO BE RUN 
A80VE TOILET CEILING 

~. TILE PITCHED APPAOX 1/4" 
TO n£ FOOT WITH OPEN JOINTS 
SPACED 112'" APART ~ n£ I..fIPER 
HALF (f' n£ JOINTS ARE TO BE 
COVERED WITH TARRED ROOFING 
p~ OR APPROVED EWAL. ' 

DETAIL C 
TYPICAL FOOTING DRAIN 

DETAIL 

SCALE I" • I' -0· 

it , , 
>.)' 1,. , 

" 'j 

HOT WATER HEATER 

[

' ,ABOVE CEILING SEE 
DETAIL F THIS SHEET 

') H. W. HEATER DRAIN;,. DROP TO 
NOTE,' FLOOR - PROVIDE FIXED AIR 

GAP AND DEEP SEAL P-,TRAP : r.---, ALL WATER PIPING IN 
OUTSIDE WALL. TO BE 
INSULATED AGAINST 
FREEZING. I L~·F·I 

I I '~F---+--J 

( U 

J 
Ii 
i 

.\ 

INV. EL. 
377.00' 

FOR SIZ~;: OF n 
PLUH6INl TO 
A~ FRO .. THE 1 
FIXTURe;~ IN 
TOILET ROOM I I 

15'-0":;:;;:;1 
"C.Y.SANATARY I 

El,376.8S' 

#2 SEE i.~. TE L It 7l 
IN DET~!L G J 14'J==fjc=:==-=:-::-=i=~~~ It-- -- . 
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. nclasslf'HmARD OPERATIts PROCEDURE 

. SUB.1iECTz OPERATION OF lliE DE"FREXOEGREASER 

INTRODUCTION 

1 Number CH-208 
1 
I,=-Da""":· t-e--6~-~24~-~87---

1 
1'-. ~ ......... -.....-------.;--

IPage . 1 of - 7 . 

· This p.rocedure establishes the .method of operation of the~ Oetrex degreaser located· 
in ·the chemical cl!eanfng area of C,;,,400. Associated equipment, such as the day 
tank, Oetrex still, water sepairator, and vari lous components of· the Oetrex d~grease r 

· will: be_discussed.· . . . 

The ,pur-pose of the Oetrex degreaser 1sto clean the gre.ase and 011 fran metal pairts 
using trichloroethylene as the cleaning solven:t.Aw1de varfety of parts are· 
n()rmal1y degreased. These parts must be suspended .pown1 ns1 de the· degrease;'. They 

-- must be positioned in such a manner that will pennft fntimate contact with the .. 
tr1chlioroethylene vapors •. The vapors liiH condens.e on the surface of the partes) 
an.d·the liquid trichroroethylenewlll roll down thesurlaee clean1 lng the part. In 

· addition, two t r1chlor()ethylene-pumpsand a spray-hose are available for spraying 
liquid trichloroethylene on the metal parts if desired. 

Approved: lifting devices, racks, s11r:g!. '.>askets, and rigging ,methods a're used to 
suspend the parts 1!nto thedegreaser. TbO 7 112- ton P&H cranes and one 23- ton 
Whiting crane are available for this purpose. These cranes~re equ.ippedwith both· 
cab and pendantcontrci s. The method used :0 suspend -:hepartCs) will depend on 
the shape, size, and conf1gurat10nof the particular p1ece(s) of equ,ipment to be 
degrea~ed. .. -

Figu're 1 shows a drawfng of the Detrex d~']r~aser, still and associ ated! piph'l9' aind 
valv1ng., 

· Th.ere are several safety-related, control devfces designed into i;he system: 

(1) Vapor level control probes are located abOve the cooling coils. If the ',.:pors 
rfse above the eoolf,ng cons contac";1 ngthe probes, the steam supply will 
automatfcal1 lY shut off •. The tanper .. -cure switch is set at 1200F on the 
degreaser and 1500 F on the stfll. 

(2) The Oetrex stfllhas -a temperature swftch to turn' off the steam supply. This 
swftch fs set at 1900:=-. . 

(3) Safety rel f'ef valves are locatcd in all! steam suppl y 1 fnes. These valves are 
set at 20 ps,ig. 

(4) An autanatic solvent levelpumpcontrolwl1l control the solvent level In the 
stnl. 

(5) Exhaust fans continually pull' any vapors that ex1 st fran around the top of the 
degreaser. 

Un,classlfied 
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(5) Exhaust fans continually pull any ~apors tha,texi st from around the. 
top~f the de~reaser. . 

In essence, opera! ton of the deg,reaser'i s na,t very camp 1 ex. 
Trichloroethylene ils admitted to the ,boiling chamber as the solvent. 
Steam is admitted'to the heat irig coil s i,n the boil i ng chamber to heat 
the trtch10roethyleneunti1 it vaporizes. The cooling coi1.s are 
supplied with water to .condense the trichloroethylene vapors to ,keep' 
them from rils tngou:t of the degreaser. As the tri ch 1,oroethyl ene . 

. condenses, it drai'ns by gravity back into the water separator. lihe 
water sepa'rator all~,ows the water, if any, to rise to the top of the 
trichloroethylene and' be drained! off .. lirich10r is continually pumped, 
from'the degreaser to the Betrex still which is designed to separate the 
sol vent from the contami na ti ng res ildues i1nside the degreaser proper. 
Theres.idues can be cleaned from the stn~ peri'odically, elimlinatlhg 
the need to clean thedegreaser itse:1 f. 'Jihec1 ean tri ch l:oroe,thy1Iene 
then returns by gravity to the water separator eventually returning to 
the ho 1 di ng, tank ordegreaser. . . ." . 

II. SAFETY PRECAUTIONS 

A. Trichloroet:hy1,ene vapors under certain condi ti ons are flammabl1e. When 
overheated, a by-product of phosgene gas i,s generated.. No ~~ok inc. 
wel d1 n9. open flames. sparks or excessive heat of any kind' should be 
permi tted near the degreaser. . 

B. A Hazardous Work Pemitis .required for aoll.maintenance work. 

C. Neoprene gloves and face shield must be worn when operating the 
degreaser l'liquid spray pump. 

O. Avo M i nhal at i on and contact wi th the solvent vapors and 1 iqu ids. 

L Neveradm,it steam to the boil ing chamber until the cool ling, water is 
turned on and the exhaust system i s ~ n ,operat i:on. 

F. Never place a piece of eqUipment into the degreaser thatcontatns 
aqueous decontamination solution or appreciable amounts of uranium. 

G. Rig items to anow maximum' dt:'aiinage of liiqui,d trichloroethylene to avoid 
excess vapors. 

CH~208 
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SUBJECT: 

0PERATION OF iHEOEl:REX OEGREASER 

H. Exercise extreme care when .large part; 1,n lowered tnto thedeg,reaser to 
ivoid rubbi~g the stdes. 

I. Refer to Standard Opera'ting Procedure CH-l, "Safety, Health Physics, 
Environ~ental and Critica11ty" Control Practi~ces,C~400", for general 
. s'afety and health physi ~s pract iices . 

J. Refer to Job Hazard Analysi s U -P-l, "L.arge Degreaser Operatiion" ~ for 
gener.a 1 precauti.ons for a 1;1 job· steps. 

~d"or~ti9(18ndUCNIBy: . ./ j. 
~~r.9l\~ 0 )'..;.oR_O( 
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SUBJIECT: OPERAl'ION' OF THE I))EJREX DEGREASER 

PROCEDlJRE 

. A. Degraaser Sta rt .up 

INumber 
'1 '. CH-2Q8' 

. I 
lDate6-22-87 
I 
IfPoge 3 . of 1 

L Start the exhaust blowers. The start buttons are located at Column F-5 for 
eXhaust bl ewers' 190 and' 191. lihe north and south blowers are fed, froml 
MCC-KK, ,located 1 n the fan roan basanant. 

2 •. liui"n on the .water supply, to the cooling con s. , The lni'dn water supply' . 
va~ ves are located on the, northsf,de Of thedagreaser 0"al1 under the 
pl atform. Recommended water outl et temperature 1 s 90 F to 110oF. Nonnal 
operating pressure is 32 psig. 

3. Admit tr1chloroethylene fran the day tank to the degreaser until the. level 
1,s j:ust above the heating cons. The day tank block valve T-10 is located 
in the basement on the northeast corner of the stHl. Val ve r";2 is located! 
on the southwest corner g011ng ,1 nto the bottom of the degreaser. Val ve T-3' 
1s located beneath the bottan of the water separatQrgoinginto the .. ' 
degreaser supp~y line. Oi stfll ation end poi nt is approxfmatel y 1900F to 
21SoF. . . 

4. Open the steam supply block valves s-1' and S-2 to admit steam to th.e 
. heating cons. steam pressure 1s controHedbya steam regulator set at 
approx1:mately 4-7 ps1:g. A safety relief valve set at 20ps1g:1s located in 
the steam supply. There are two solenofd-operated valves w.hi:ch will 
autanat1,cally close. if the trfc:hloroethylenevapors rfse too'hfgh above the 
coolf'ng coils in the degreaser. The steam supplyfs designed with two' 
separate. pressure regulators. One i:s set to reduce the steam pressure to 
approximately 4-7 psi g. The second pressure regul atorcanbe operated 'by 
o.penf.ng a smalll petcock (S-6l located. on top of the ~egreaserplatfonn. 
Thf s all ows lIlore steam to enter the con s for a lIIore rapf dheat-up.' It 
wnl also cause the rel1efvalve to pop off until the petcock is closed •. 
The condensate system wl1lhaveto operate properly before the steam can be 
control 1 ed, properly. 

NOTE: It wHl take approxfmately 2-3 hours for the 
degreaser to reach operating tanperature. Thf's 
depends largely on the amount of sludge accumullated 
on the coil s and in the bo·n flng chamber. The' covers 
are to be kept closed as much as poss,ible at an 
tfmes. The east and west covers are operated 
separatel'y fran the pushbutton stat10n on top of the 

. degreaser 111 atform. The covers are to be fully open 
when moving equipment 1:n or out of the degreaser. 
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'IS. The water 1 nliet val yes on the degreaserwater ,separator must be open to 
provide cooling water to ~hecool ~;jgcons. ' 

6. Open bl ockvalves T-7 or T-8 for the 1 ,fq,uf d spray pump. :Onlyone val'\'e at 
a time shoul'd be opendepend,1 ng on which pump you are us1;ng,the east or 
west~' ' 

7. Tr1cMor'valves T-5, T-9, T-~O O!!1G 7-11 should be open •. This will allow 
trichloroethylene to:be' pumped i tattle still fran the bont ng changer and 

,'then back to thedegreaserwater separator.' ' ' , " 

B. Oetrex StHl Start Up 

1. Open the water supply valves c., t'.3 stfll and water separator. 

1 

2. ~r1 cM orva,lves T-5, 1-9, and T-l! shaul d all be open. Valve T-4 shoul d be 
kept closed'• 

3. Open.' the steam supply valv(3 S-1. Steam is regulated at a'pproxiately 4-7 
ps1g. A momentary over:.ride SWitch 1:5 provided' to g1.ve increased steam 
pressure for rapid heat-up if needed. 

4. Set the selector switch (3) on the still panel to autanat1c. This wlll 
allow the st1.ll'pump to matntai'h the proper level: of liquid 
tr1chl oroethyl ene 1'n the st111~ , 

5. The st1lJ pump will pump the tricr.loroethyl'.ene from the boiling chamber of 
the degreaser to the still •. The -:r1chloroethylene level is controHedby a 
floatsw'itch. 

6. After the still has operated for apprOXimately one hour, adjust the water 
flow by pi!nchfng down on th9 water f·n1 et valves 'until the outlet ,water f s 
warm to the hand. T'hfsw1l1heJlp"';0 avoid too much condensing of water on 
the outs:1de of the cool1'ng coils 1nsi,de the still .. 

7. The v1si-flow fn the trichloroethylene d1scharge line from the still water 
separator can be ,used to observe the f1 ow of cl ean trichl oroethyl ene 
,returni ng to the degreaser water separator located 1 n the south waH of the 
degreaser. 

Unc:lasslfied 
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8~ At regular intervals, ft'will be necessary to drafnoff sane of the sludge 
accumulatf oncolliected on the botton 'anda,round the steam coils. A val ve 
CT-6) and,drain hose are provf ded for ·thf,spurpose. 

9~ 'Perfodfcal,ly, ftwHl 'be necessary to shutdown the.stf'll, open the clean
out ,port and r.emove theso.l fds and slludge.accumul!ated around the steam 
coil so' Thfs wfll waf dthf.smaterf:a1'· becomfng "baked on" ·the steam' coil s. 

.. - "- _ ....... - ." 

100 Any overfl CM of the 17CE water separator and steam condensate bl eedoffwf 11 
enter the degreaser floor d.rafin to the. sump pump and be autanatfcally 
pumped to the underground contaf RIIIent pit for ·the TCEunl oadfng facl1 ity .• 
If the accunul ated water f,s contantf:nated with TCE It cain be aerated for' 
df'schairge.Donot pump the underground p.ft outuntll sample results are 
verified. 

C. Degreaser Shutdown 

1. C1 ose the two steam supplybliock valves S-1 and S-2 gofng to the degreaser 
steam co 11 s. 

2. C1:ose the steam suppl yval ve S-lgof ng tothestf 11 steam co 11 s. 

3. Close the trichloroethylene block valve T-2 gofng into the degreaser 
boiling chamber. 

4. Close the tr1cMoroethylene block valve T-l1 gofng to .the stflland turn 
off the stfllpulllp. 

5. Turn the still se:lector swftch to "off"posftfon. 

6. Valve off themafn· water supply to the degreaserstfl1 • 
. 

7 •. Turn off both exhaust fans at Column F~5 • 

. D. . Drafn and C1 ean Degreaser 

1. Open tr1cM oroethy11ene val ves T-4, T-9 and l'-lO. Close T-IL 

2. Set the still sel:ector swftch on manuall and start the stfll pump •. Thf s 
will all owtheremafnfng trf chl oroothy1ene to be pumped fran the bo11i ng 
chamber i,nto 50-gallon drums. The hose and iblock valve are located: at the 
northwest corner of the degreaser p~atfonn. 

U'nc!assified 
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SUBJ!ECT:OPERAliION OF THEDEIREX DEGREAS·en 

E. Haz ardous Waste Disposal 

Sl,udge orsol1d accumulations generated as it .resull t of ~ra'1n1ng or cl eanf,ngout 
the Oetrex still and·Detrexdegr:'e~ser must be dfsposedof in accord~ew1,th 

. SPp..;68 "01 sposa1 of Hazardous Mater1 a1 s, Askarel # Waste on and scrap 
Materfal s" •.. 

. . 

Nonnal operatf!ons consist of. dratn1 ng the sludge accumulation,· fran the Oetrex 
still at regular interval s. Period1caHy; the Detrex degreaser must a1 so be 
shut down and' sol1ds' and sl udge accumul,at1'oi"ls be cleaned out. All thts 
mater1 almust be coll,ected fin 55-gallon drums. Use 0 17C open top drum for 
degreaser solids and a 17E drum with a "bung" on still bottans and still sludge 
C1 fqu1 d) • 

All wastes generated fre, this system are hazardous wastes, and must be 
d1 sposed of by fll11 ng out a Request for 01 sposol fonnCUCN-12463-A). 
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1.0 PURPOSE 

To establish the operation of the Detrex r!egreaser 'located in' the chemical cleaning 
area of C-400~ . 

2.0' APPUCABILlTY 

This procedure applies to the large Detrex degreaser used to clean metal' parts with 
trichloroethylene. 

3.0 DEFINITIONS/ACRONYMS ---
3.1~---~Trichloroethylene .(TCE) - A non::ar::mable liquid used-as a solvent to remove 

grease from metal. 

3.2 Trichloroethylene StiU - A vaporization chamber to rem<:lVe residues and 
impurities from the trichloroethy1c;.c. 

3.3 Day Tank - A H)41-gallon tank located in the degreaser basement used to supply 
trichloroethylene to the degreaser boiling chamber. 

3.4 Boiling Chamber - A 500-gallon area in the bottom of the degreaser containing 
stearn coils to vaporize the trichloroethylene. 

4.1 Standard Operating Proccd:;jic (SOP) CH-l, "Safety, Hea>Jth Physics, 
Environmental, and Criticality Control' Practices, C-400" 

4.2 SOP CH-E-8, "Chemical Releases, C-400" 

4.3 SOP CH-352, 'Tric!1lorccthyJe~~e ~ !andling, C-400" 

5.0 PRECA:tmONS AND' UMrFATIONS 

5 . .1 Trichloroethylene vapors, when overheated, produce phosgene gas and are 
flammable. Sparks or open flames shall not be allowed around the degreaser at 
any time. 
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5.0 PRECAUTIONS AND LIMITATIONS (Continued) 

5.2 Wear Viton gloves, fac,? shield, and chemical goggles when operating the 
degreaser liquid spray pump. 

5.3 Avoid inhalation and contact with solvent vapors and liquids. 

5.4 A self-contained breathing apparatus is required for entry into unknown 
concentrations of trichloroethylene. 

, 

5.5 The exhaust system shalfbe on at all times when the degreaser is in operation. 

5.6 All slings used on· the overhead crane shall have a current inspection date. 
·'Nitnout ,prior engineering approval, wire rope shall not be used to suspend 
equipment into the degreaser while it is in operation. 

5.7 Hard hats are required when the overhead crane is in operation. 

5.8 Exercise care when lowering large objects into the degreaser to avoid contacting 
the sides or ends. 

5.9 Uranium contaminated equipment shall not be cleaned in the degreaser. 

5.10 Refer to SOP CH-l' for .general safe work practices. 

6.0 PREREQUISITES 

6.1 Start exhaust fan. 

6.1.1 Start buHons for fans 90 and 91 are located at column F-5 on main floor. 

6.1.2 The red light on start s· .... itch should illuminate to indicate that fan 
contactor is engaged. 

6.1.3 Visually check ~he fan (located in basement) for missing or loose belts, 
unusua,l vibrations, and hot bearings. Check that canvas is in place and in 
good condition between exhaust fan and louvers. 
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6.0 PREREQUISITES (Continued~ 

6.2 Start cooling water~ 

6.2.1 Check that main water valve is open. This valve is located on the east 
wall' at the northeast comer of the degreaser approximately 8 feet above 
floor level. 

6.2.2 Open valves W-l and W-210cated in basement. 

6.2.3 Adjust regulator ~PR-l to control water pressure at 32 psig (the system 
relief vaive is set at 40 p<;jg). The regulator is located on the north side 
of the degreaser near the TCE day tank, between water valves W-l and 
W-2 

6.2.4 Check that the degreaser cooling water is returning into the south end of 
the cold water tank. 

6.3 Check TCE Level in the BoilingCuambers. 

NOTE: The TCE level in the boiling chambers must be 
2 to 3 .inches above :he steam coils to provide 
heat transfer from the stearn. coils to the TeE. 

6.3.1 IfTCE level in boiling ch::.~::·.;rs is low, add TCE to the boiling chambers 
from the day tank. 

6.3.1.1 Open valves T-2 (normally open) and i-tO to start 'FeE flow to 
the southwest comer of the south boiling chamber. Conti~.l:e 
fiiling 'Jntil the nonh boiiing chamber reaches 2 to 3 inches above 
the steam coils. 

6.3.1.2 Close valve T-IO. 

6.4 Check Steam Pressure Gauge at Northwest Comer of DegFeaser. Adjust steam 
regulator located at southwest comer at building main steam station to obtain a 
minimum of 25 psig. 

6.4.1 Turn fegulator adjustment stud clockwise to increase pressure. 

Unclassified 
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6.4 Check Steam Pressure Gauge at Northwest Corner of Degreaser (Continued) 

6.4.2 Turn regulator adjustment stud counterclockwise to decrease pressure. 

6.5 Check the East and West Condensate Pumps Located at the Southwest Comer 
of the Degreaser at the Lower Basement LeveL 

NOTE: If the condensate pumps are not operating 
properly, the system will waterlog. and~here will' 
be no heat transfer from the steam coils to the 
TCE. 

6.5.1 Check that .east and west condensate breakers are closed. 

6.5.2 Pumps should alternate operation and run intermiHently. 

6.5.3 Ensl:lre that condensate outlet valves C-16for the east pump and Col'S for 
the west pump are open. 

6.5.4 Ensure that condensate inlet valve C-14 is open. 

7.0 TEST EQUIPMENT, TOOLS, AND SUPPLIES 

NOfle 

8.0 ACI10N STEPS 

K 1 Degreaser Start-up 

NOTE: Refe·r to Appendix A, "Degreaser 
Troubleshooting" for any pfObl'emsencountered 
during start-up,of operation of the Detrex 
Degreaser or Still. . 
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8.1 Degreaser '-;~-Up (Continued) 

8.1.1 Ope:. ,-,~ndensate valves. 

8~1.1.1 Ensure that condensate valves C-6, C-7, G·8,C9, C-IO, C-ll, 
C-l2, and C13 are open: (normally open). See Appendix B. 

8.1'.2 Valve on steam. 

8.1.21 Open steam supply block valveS-I. Check that valves 5-2, 5-3, 
S-4, and S-S are open (normally open). 

8.1.2.2 a~se steam trap bypass valves C-7 andC12 approximately thirty 
·miQutes afterstart~up mallow purging of water from system. 

N01E: The vapor Ie"el ~~. the degreaser 
must reach l~le ~roper level in 
order to condense TeE vapors 
back into the water separator tank. 
The water separator tank provides 
liquid TCE to the east and west 
spray pumps~ \V1:e:11 the liquid 
level reaches 150 gallons ,in the 
water separator tank, it will 
.provide a constant TCE feedback 
to the boiling chambers. 

8.1.2.3 Openpetcock valve S-S. Open the west retractable door on :op 
of die degreaser and nbserve vapor level. When t,he vapor '. ' ,,!, 
in degre3ser :-e:1che~ :he tirstcoil of the cooling coils ahov\.! ~h\! 

gutters, ;;!osc ~e!coc!~ '.~Ive S-6 and close the west door. 

NOTE: When TCE In the boiling 
chambers becom..;s d:ny (doudy, 
murky,etc.) the D~·:-ex Still shall 
be put into opera~ic" to purify the 
TeE. 

:~nc~assified 
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8.1 Degreaser Start-Up (Continued) 

8.1.3 Start-up Detrex ~till . 

8.1.3.1 Tum control power on. Knife switch is located on west wall 
near the Detrex Still. 

8.1.3.2 Open water supply valve W-3, W-4, W~5, and W-6. 

8.1.3.3 Open s!eam valve S-7. 

8.1.3.4 Set PR-2 valve to maintain steam pressure at 5,psig. Tum 
regulator ~g!:t clockwise to increase pressure, and 
counterclockwise to decrease ,the pressure. 

8.1.3.5 Open condensate valves C~3 and C-4. 

8.1.3.6 Open condensate bypass valve C .. S. 

8 .. 1..3.7 Close condensate bypass valve C-5 after approximately 30 
minutes to allow purging of water from system. 

8 .. 1.3~8 Open TeE suction valves T-9, T-16, and i-17. 

8 .. 1.3~9 Open TeE discharge valves T-4, T-5, and T-18. 

8 .. 1..3 .. 10 Set TCE pump selector switch to "auto:" 

8 .. 1..3 .. 11 Close knife !iwitch SP-l' to energize TCE pump. 

NOTE: When drainii.g "still bottoms," if 
sludge becom:!5 too thick to drain 
frc:!ly, drain :nore often. 

8.1..3.12 After eve:y : ~ lOurs of operation,open drain valve T -6 and 
dra'in appro;..iin~tely 2 galJons of "still bOHoms" into a 3-gallon 
bucket. 

UnclassIfied 
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8.1 Degreaser Start-Up (Continued) 

8.1.3.13 Deposit ''bottoms'' ir:to the stainless steel 55-gallon drum 
provided for this ha~~rdous waste. This drum is located in a 
Satellite Accumulation Area east of the DetrexStill.Contact 
supervision immediately when the drum is full. A "Request for 
Disposal" form shall be completed and the drum moved by 
waste man~g~me:1t !o an approved storage area within 3 days. 

8.1.3.14 Shut down 'Detrex Still when TCE in north boiling chamber is 
clear. #. 

•. Close steam supply ~lve 5-7. 

• Open knife switch SP-1. 

• Close TCEsuction valves T -16 and T-17. 

• Close TeE discharge valve T -18. 

8.2 Equipment and Parts Cleaning 

8.21 Open retracting dom7s on !topof degreaser by pushing east and west door 
operator buttons. Case ma,j;: :~ife switch breaker PPE-71ocMed on cast 
side of column E-4. 

Without prior engineering ~:'~roval~ slings made of wire 
rope shan not be used to lower equipment into the 
degreaser, wbile the degrenser lsin operation. 

8.22 Rig equipment to be degre~scd with appropriate Iifting devices. 

8.23 Use overhead crane to Sm9C:1dequipment to be degreased in .SUl· ~ 1 

manner to allow proper drainage ofTCE back into the boiling chambers. 

8.2A Lower equipment slowly into degreaser to avoid contacting the sides or 
ends of the degreaser. 
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8.2 Equipment and Parts Cleaning (Continued' 

8.2.5 Allow equipmeNt to vapor degrease ~ntil TeE vapors stop condensing on 
surface of (!quiprilent. This will indicate that equipment has heated and 
degreasing is complete. Degreasing time will depend on size and weight 
of equipment to be degreased. 

8.2.6 If equipment is extremely dirty, use TeE spray pumps (east and west) and 
spray equipment with hand-held spray nozzle located at south side of 
degreaser. 

8.2.6.1 Open TeE discharge valves T-7(west pump) and T-8 (east pump) 
located on top of water separator tank on southeast wall of 
degreaser. 

8.2.6.2 Close eastand west pump breakers 23 (west pump) and 24 (east 
pump) at lighting panel E-410cated on north side of column E-4. 

WARNING 

The hand-held spray nozzle should be directed into the 
degreaser before energizing {,he spray pumps to prevent 
TeE from spraying on persennel or surrmmding area. 

8.26.3 Energize pumps by pushing red start buttons for east and west 
TeE spray pumps. 

8.2.6.4 Direct stream of TCE from nozzle to surface of equipment to be 
degreased. Continui!to spray until surface is adequatelyc1eaned. 

8.2.6.5 Shut down spray purnpsby pushing stop buttons for east and west 
TCE spray pumps. 

8.2. 7 Allow equipment to drainthoroughJy back into the boiling chambers 
before removing from de greaser. 

. . I . . 
Unc,aSSU!H~ 
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Equipment and Parts aeaning (Continued) 

Equipment removed from the degreaser may be hot and 
gloves should be worn to prevent bums. 

8.28 Remove equipment from'degreaser slowly to avoid '!dragging the vapors" 
out of the degreaser into the operating area. The correct crane lifting 
speed is U feet per minute. 

----_ .... __ .-

8.2.9 Qose retract~ble doors 0nt;:~') of degreaser by-pressing east and west 
operator buttons. 

8.3 Degrea.ser Shutdown 

8.3.1 Close steam valves S-1 and S-2. 

8.3.2 Leave exhaust fan and caoli;:.; wu:er on if boiling chambers contain TeE. 

9.0 ACCEPTANCE CRITERIA 

9.1 Inspect cleaned equipment for grease oroii' and reclean as necessary. 

10.0 POSTPERFORMANCE WORK ACT;·. :-:iES 

10.1 Removing TCE From, ~e Boiling <:::mmbers to Basement Day Tank 

10.1.1 Check sighi glass on TCE d:1y tank to ensure adequate storage SpC1C~ is 
available. 

10.1.2 Open valves T-9, T-l6, T-17, T-l8, and T-12 

10.1.3 Close valves T-ll and T-4. 

10.1.4 Ooseknife switch SP-l 

10.1.5 Place TCE pump selector switch toltrun" position. 

UnG la ssiJi'e d 
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10.1 Removing TCEFrom the Boiling Clambers to Basement Day Tank (Continued) 

10.1.6 Stop TeE pump when boijing chambers are empty. 

10.1.7 Close valves T-9, T-l6, T-17, T-l8, and T-12 

10.1.8 Open valves T-ll and T-4. 

10.2 Removing TO From the Boiling Chambers to ':5-Gallon Drums 

NOTE: Two operators alie required to transfer TCg}!.QJll' the 
boiling ch~mbersto 55-gallon drums. 

10.21 Open valves T-9, T-I6, T-17, T-I8, and 1'-11. 

10~22 Close valves T-4 and T-12 

10.23 The number 2operatot shall place tlexhose nozzle (located at no~hwest 
comer: of de greaser on tihe upper level) into 55-gallon DOT approved 
17E drums or approved containers. 

10.24 Open valve T"-15. 

10"25 The number 1 operator shall close knife switch SP-l and place TeE still 
pump into the "run" position. 

10.26 The number 2· operator shall communicate to the number 1 operator 
when the filling' drum reaches approximately 4 inches from !the 'lop. The 
number 1 operator shall open SP-limmediately to stop filling. 

10.27 Place flex hose into empty drum and repeat step 10;2.6 until aU TeE is 
removed from the boiUng chambers. 

10.28 Oose valves T"-9, T-l6,. T-17, T-I8, and T-ll. 

10.29 Open valves T-4 and T-l2. 

10.3 Operation of tbe Basement Sump Pump. The sump pump is located in the 
southeast comer of the degreaser 'basement, and is used to pump any 

,.. • • f". • 

'."·~I'\~· .... ('t"" •. rl'Q· [J ~oi:lJl...z""uii i\l 
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10~3 Operation ,of the Basement Sump Pump (Continued) 

accumulated liquid to the outside southeast corner of C-·WO adjacent to the 
holding pit. 

10~3.1: Position drums or approved containers at discharge line. 

10.3.2 Remove pipe cap from discharge line and aHach flexible hcse. 

10.3.3 Insert flexible 'h9se into'drum or approved container. Check that 
discharge gate valve is closed. 

'10.3.4 Open the sump pump discharge valve located on the discharge line of 
the .pump in the degreaser basement. 

NOTE: The sump ~U:-:1p t..,reaker is open, 
locked, and tagged to prevent 
unauthorized discharge of any 
solution from the degreaser 
basement area. Contact 
supervision for prior approvaJ to 
operate the pur.:? 

10.3.5 Contact supervision forkey, and unlock and close the sump pump 
brea:,er (lo~~ted'in th~ '. _greaser basement). The pump: operates 
automaticalIy and will stan when the breaker is closed' if the liquid level 
is high enough to actuate the float switch. 

10.3.6 Open discharge line gate vailve and fiU drums or approved con!air.e:-s. 

10.3.7 Open sump p1.;r.lp ~r~~ke:- 3;-}::i :-eplace lock and tag. 

10.3.8 Close discharge line gate valves. 

10.3:9 Remove flexible hose and replace discharge line pipe cap~ 

110.3.10 Contact supervision for disposition of pumped solution. 

Unc!assi'f,:·ed 
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10.3 Operation of the Basement Sump Pump (Continueci) 

NOTE: The TeE day tank should not be 
filled to more than SO percent to 
allow pumping of TeE back into 
,the day tank from the boiling 
chambers in the event of a leak or 
required maintenance . 

. ' 

lOA Filling the TCE Day Tank 

10~4.1 . Refer to SOPCH·352. 

11.0 RECORDS 

11.1 The following nonquality assurance record is completed by this procedure. 

11.1.1 UCN-4468, "C-400 Pipe Cleaning Area Daily Log Sheet" (Appendix C) 

Unclassified 



Rev. 0 
Page 17 of 20 

Appendix A 
Page 1 of 2 

Degreaser Troubleshooting 

PROBLEM 

Steam relief valve opefates. 

Vapor level falls below normal 
operating level. 

TeE spray nozzle plugging oft-en. 

Spray pumps will not pump. 

Detrex still win not heat. 

Detrex still pump runs too long, (5 min.). 
and does not pump TCE ,into still. 

POSSmLECAUSF/CORREcrJVE ACTION 

Low';level in TeE boiling chambers. Add TCE 
'to boiling chambers. 

Building steam pressure low. Adjust building 
steam regulator valve-to;..a minimum of 2S psig. 
Petcockvalve S-6 bas been open too long and 
higbtemperature solenoid valve has actuated and 
shut steam off. Acool~own period is req1:l;~-':;'.:! 
before steam can be returned to nonnal. System 
Waterlogged. Open petcock valveS-6 and steam 
tr.lp bypass valves G·7 and C-I2forapproximately 
30 minutes, then close. 

Nozzle plugged with rust or debris. Open valve 
T -3 .and -leave open for 2-3 hours with degreaser 
a:: 1/or still operating at correct vapor level. 
Close valve_ T-3 and allow water separator tank 
to refill. 

Water separator tank empty. Operatedegreaser 
..t ~roper vapor level to allow water separator 
tank to fill. 

System is waterlogged. Open steam trap bypass 
valve C-S. Turn steam .regulator adJustment bk.) 

on PR-2 clockwise until steam pressure rea\;h~s 
ll: psig. This will purge water from system in 
approximately 30 minutes. 

TCE Still pump suction or discharge line plugged. 
Unplug suction line from TCEpump todegre:1scr. 
Oose valves T-ll, T-17, T-I8, and T-4. Open 
T-19, T-16, T-9~ Open valve A-I for 5 seconds, 
then close. Unplug suction line through pump 
and seat Close valves T -4 andT -19. Open valves 

UnG!a~:iilled 
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Appendix A (Continued) 
Page 2 of 2 

PROBLEM· 

StiUpump runs too 'long and pumps 
TeE into still, raising level above 
the porthole sight glass. 

POSSIBLE CAUSE/CORRECflVE ACTION 

T-16, 7-17,ET-18,andT-9. Open valve A-I for 
5 seconds, then close. Unplug TCE stilI dischafge 
line. Close valves T-lS and'T-19. Open valve 
'F-4. Open valve A-I for 5 seconds, then close. 

'Pump level control switch muperilble. Contact 
'Instrument Maintenance to check switch. H 
switch is operable, femove cover on top of still 
and remove and clean float. 

Un.c lassified 
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Appencllx B 
. . 

DETREX DEGREASER AND STIlL 

f'ETCOCK 

~~--------~~ 
$4 

" . 

, • VAPOR LEV&. 00NTR0l.. 150 or 
2. LOW TEMP. ~. 1110 or 
J. SWITCH • RUN· OFF • AUTO 

4· MOMEHTAR'I" OYEMIDE 
pvEAAlDEB sn:AM' COHmOlVALVE1 

10 ,OEGAEASER 
~TF ' ... r:c': 5 
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La PURPOSE 

To establish the operation of the Detrex degreaser located in the chemical cleaning 
area of C-400. 

~o APPLICABILITY 

This procedure applies to the large Detrex degreaser used to clean metal parts with 
trichloroethylene. 

3.0' DEFINITIONS/ACRONYMS 

3.1 Definitions 

3.1.1 Trichloroethylene (TCE) - A nOflflammable liquid used as a soh·erato 
remove grease from metal. 

3.1.2 Trichloroethylene StiU - A,,~ "'orizalion chamber to remove residues and 
impurities from the trichlorG~~ilyjene. 

3.1.3 DayTank - A 1041-gallon tank located-in the degFeaser basement used to 
supply trichloroethylene to ,the degreaser boiling chamber, 

3.1.4 Boiling Otamber - A IJ(/li):. •• ·;,I!)n area in the :bottom of the degre:-.:: ':" 
containing steam coils to \<.t,iurizt! ,the trichloroethylene. 

3.2 Acronyms 

None 

4.0 REFERENCES 

4.1 Use References 

4.1.1' Standard Operating Procl:Jure (SOP) CH-J52, ''Trichloroe:!iy;~~e 
Handling, C-400" 
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4.0 REFERENCES (Continue:J) 
UnClaSSified 

4.2 Source References 

4.2.1 Standard Operating Procedure (SOP) CH-l, "Safety, Health Physics, and 
Environmen tal Practices, C-400" 

4.2.2 SOP CH-E-8, "Chemicat Releases, C-400" 

5.0 PRECAUTIONS AND LlMITATIONS 

5.1 TCE vapors, when overheated, produce phosgene gas and are flammable. Sparks - -
--- or open flames shall not be allowed arQund the degreaser at any time. 

5.2 Wear Viton gloves, face shield, and chemical goggles when operating the 
degreaser liquid spray pump. 

5.3 Note the location of eye baths/safety showers in area around the degreaser for 
use in the event TCE is splashed ont,he skin or in the eyes .. 

5.4 Avoid inhalation and contact with solvent vapors and liquids. 

5.5 A self.,contained breathing apparatus is required for entry into unknown 
concentrations of TeE. 

5~6 The exhaust system shall be on at all times when the degreaser is in operation. 

5.7 All slings used on the overhead crane shall have a current inspection date. 
Without prior engineering approval, wire rope shall not be used to· suspend 
equipment into the degreaser while it is in operation~ 

5.8 Hard hats are required when the overhead crane is in operation. 

5.9 Exercise care when)owering large objects into the degreaser to avoid contacting 
the sides or ends. 

5.10 Uranium contaminated equipment shall not be cleaned in the degreaser. Have 
all equipment sUlVeyed ~y HP befm:e placing in degreaser: unless equipment has 
a t:JCN-14, "Green Tag," Jlf~:.!jy :1uached. Maintain this tag in close proximity 
to the equipment so H~alth Physics (HP) can use for equipment past history. 

5.11' Refer to SOPCH-I for general safe work practices. 

Un c I a ssif i:e:d 
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6.1 Start exhaust fan. 

6.1.1 Start buttons for fans 90 and 9'1 are lecated at column F-50n main floor. 

6.'1.2 The red light on start sv.-:tch should illuminate to indicate that fan 
contactor is engaged. 

6.1.3 Visually check the fan (located in basement) for missing or loose belts, 
unusual vibrations, ~nd het bearings. Check that canvas is in place and in 
good condition between exhaust fan andleuvers. 

6.2 -Start cooling water. 

6.2.1 Check that main water valve is open. This valve is .located on the east 
wall at the northeast comer of the degreaser approximately 8 feet above 
floor level. . 

6.2.2 Open valves W-l and W-210cated in basement. 

6.2.3 Adjust regulator PR-l to control water pressure at 32 psig {the system 
relief valve is set at 40 psig). The regulator is located on the north side 
of the degreaser near the TeE day tank, between water valves W-land 
W~2 

6.2.4 Check t,hat the degreaser cooling water is returning into the south end of 
the cold water tank. 

6~ Check TCE Level in the Boiling Qmmbers. 

NOTE: The TCE level in the boiling chambers must be 
2 to 3 :nches above the .)(eam coils to provide 
heat transf~r from the !iteam coils to the TCE. 

6.3.1 If TeE level ,in boiling chambers is low, add TeE to the boiling chambers 
from the day tank. 

Unc'!assifi,ed 
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6.3 Check TCE Level in the Boiling Chambers (Continued) 

6.3~1.1 Open valves T-2 (normally open) and T-IO to start TeE flow to 
~he southwest corn~r of the south boiling chamber. Continue 
filling until the north boiling chamber reaches 2 to 3 inches above 
the steam coils. 

6~3.1.2 Oose valve T-tO. 

6.4 Check Steam Pressure Gauge at Northwest Comer of Degreaser. Adjuststeam 
regulator located at southwest comer at building main steam station to obtain a 
minimum of 25 psig. . 

6.4:1 Tum regulator adjustment stud clockwise to increase pressure. 

6.4.2 Turn regulator adjustment stud counterclockwise to decrease pressure. 

6.5 Check the East and West Conde~~ate Pumps Located at the Southwest Corner 
of the Degreaser ::it the Lower I3ascme~t L!vd. 

NOTE: If the condensate pumps are not operating 
properly, the system will' waterlog and there will 
be no heat transfer from the steam coils to the 
TCE. 

6.5.1 Check that east and west condensate breakers are closed. 

6.5.2 Pumps should alternate operation and run intermittently. 

6.5.3 . Ensure that condensate outlet valves C-16 for the east pump and C-15 for 
the west pump are open. 

6.5.4 Ensure that condensate inlet valve C-14 is open. 

7.0 TEST EQUIPMENT, TOOLS, AND SUPPLIES 

None 

U,n class i fled 



8~O AcrION STEPS 

8.1 DegFeaser Start-up 

NOTE: Refer to Appendix A, "Degreaser 
Troubleshooting" for any !'roblemsencountered 
during start-up, or operation of ~he DetFex 
Degreaser or Still. 

B.l.I- -~Open conde !1S~ te valves. 

8.1. L 1 Ensure that condensate valves C-6, C-7, C-8, C.;9,C~ 10, C-111, 
C-'l2, and C-13 are open (normally open). See Appendix B. 

8.L2 Valve on steam. 

8.1.2.1 Open steam supp]y block valve S;..L Check that valves S-2, S-3, 
S-4, and S-5 are open (nonnaUyopen). 

8.1.2.2 Close stearn trap bypass valves C-7 and C-12 approximately 30 
minutes after start-up to allow purging of water from system. 

NOTE: The vapor level :!1 the degreaser 
must reach the proper level in 
order . to condense TCE vapors 
back into the water separator tank. 
The water separator tank proVides 
liquid TeE to the east .and west 
spray pumps. When the liquid 
kvd rcad ... .!s l:u gallons in the 
water separator tank, .it wi]) 
provide a constant TCE feedback 
to the, boiJing chambers. 
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8.1 

uuc,ass,;fied 

Degreaser St~-Up (Continued) 

8.1.2.3 Open petcock valve 8-6. Open the we!;t retractable door on top 
of the degreaser and observe vapor level. When the vapor level 
in degl'easer reaches the first coil of the cooling coils above the 
gutters, close petcock valve 8-6 and close the west door. 

NOTE: When TCE in the boiling 
chambers becomes dirty (cloudy, 
murky, etc.) t,he Detrex Still shall 
be put into operation to purify the 
TCE. 

8.1.3 Start-up' Detfex Stm 

8.1.3.1' Turn control power on. Knife switcb is located on west wall 
near the Detrex Still. 

8 .. 1.3.2 Open water supply valves W-3, W-4, W-5, and W-6. 

8.1.3.3 Open steam vailve S-7. 

8.1.3.4 SetPR-2 valve .to maintain steam pressure at 5 psig. Turn 
regulator knob clockwise to increase pressure, and 
counterclockwise to decrease the pressure. 

8.1.3.5 Open.condensate valvesC-3 and C-4. 

8.1.3.6 Open! condensate bypass valve C-S. 

8.1.3.7 Close condensate bypass valve C-S after approximately 30 
minutes to allow purging of water from system. 

8.1.3.8 Open TCE suction valves T-9, T-16, and T-17. 

8.1.3.9 Open TCE discharge valves T-4~ T-5, and T-18. 

8.l,.3.10 Set TeE pump selector switch to "Auto." 

Unclassified 
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8.1 Degreasef Start-Up (Continued) 

8.1.3.11 Cose knife switc:t :?-1:0 energize TCE pump. 

NOTE: When draining "sr:I1 bottoms," if 
sludge becomes too thick to drain 
freely, drain more often. 

8.1.3.12 After every 24 hours of operation, open drain valve 'f-6 and 
drain approximate:.: ~gal1ons of "still bottoms" into a 3-:gaUon 
b"ucket. . 

8.1.3.13 Deposit "bottoms" :n~o the stainless steel 55-gallon drum 
provided for this hazardous waste. This drum is located in a 
Satellite Accumulation Area east of ' the Detrex Still. Contact 
supervision immediately when the drum is full. A "Request fOf 
Disposal" form shall be compieted and the drum moved by 
Waste Management ,to an approved storage area. 

8.1.3.14 Shut down Detrex Still when TCEin north boiling chamber is 
clear. 

• Close steam surf-!Y valve S-7. 

• Open knife switch SP-t .. 

• . Close TeE suction valves T-16 and T-17. 

• Close TCEdi!:~'!1arge valve T-l8. 

8.2 Equipment and Parts Qeaning 

8.2.1 Open retracting doors on top of degreaserbypushing east and west door 
operator buttons.Glose mtl!1l knife switch hreaker PPE-7located on'eas! 
side of column E-4. 
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8.2 Equipment and Parts Oeaning (Continued) 

CAUTION 

Without prior engineering approval,siings made :)f wire 
rope shall not be used to lower equipment 'into the 
degreaser while the degreaser is in operat,ion. 

8.22 Rig equipment to be degreased witb appropriate lifting devices. 

8.23 Use overhead crane to suspend equipment to be degreased in sucb a 
manner to allow proper drainage of TeE back into the boiling chambers. 

8.2.4 Lower equipment slowly into degreaser to avoid contacting the sides or 
ends of the degreaser. ' 

8.25 Allow equipment to vapor:- degrease until TeE vapors stop condensing on 
surface of equipment. This will indicate that equipment has heated and 
degreasing is complete., Degreasing time will depend on size and weight 
of equipment to be degreased~ 

8.26 IT equipment is extremely dirty, use TCEspray pumps (east and west) and 
spray equipment with hand:..heJd spray nozzle located at south side of 
degreaser. 

8.2.6.1 Open TeE discharge valves T-7(west pump) and T-8 (east pump) 
located on top of water separator tank on southeast wall of 
degreaser. 

8.26.2 Qose east a'nd west pump breakers 23 (west pump) and 24 (east 
pump) atli~bting iiand E-4 located on north side of column E-4. 
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8.2 Equipment and 'Parts Cleaning (Continued) 

WARNING 

The hand-held spray nozzle should be directed into the 
degreaser before energizing the sr-ray:pumps to prevent 
TeE from spraying on personnel, or surrounding area. 

8.2.6.3 Energize pumps by pushing red start buttons for east and, west 
1:"~E_spray pumps. 

8.2.6.4 Direct stream of TeE from nozzle to surface of-equipment to be 
degreased; Continue to spray unti) surface is adequately cleaned. 

8.2.6.5 Shut down spray pumps by pushing stop buttons for east and west 
TCE spray pumps. 

8.2. 7 Allow equipment to drain thofoughly back into the boiling chambefs 
befofe removing fmm degreaser. 

WARNING 

Equipment removed from .the de~renser may be hot and 
gloves should be worn to preve;.: ~~urns. 

. - . . 

8.2.8 Remove equipment from degreaser slowly to avoid "dragging the vapors" 
out of the degreaser into th:! oper~ting area. The correct crane lifting 
speed is 11 feet per mi::t::~. 

8.2.9 Close retractable doors on top t:f dcgrenser by pressing east and we:;~ 
operatorbu Hons. 

8.3 Degreaser Shutdown 

8.3.1 Close steam valves S-1 and S-2 

Unclassi'iied 
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8.3 Degreaser Shutdown (Cuntinued) 

8.3.2 Leave exhaust fan and cooling water on if boiling chambers contain TeE. 

8.4 MonthlyTCE Inventory 

8.4.1 Complete a monthly TCE inventory the last working day of the month 
using the Degreaser Inventory Sheet (Appendix D). The following is a 
guide for completion of the form: 

8.4.1.1 Degreaser Boiling Clamber - Approximate the amount ofTCE 
in the boiling chamber ·of the degreaser. The boiling chamber 
hold~_appJ7oximately 600 gal when liquid- covers the steam coils. 

8.4.1.2 1'CE Storage Tank - Take the inch reading on the tank sight 
glass and use the conversion table to convert to gallons. 

8.4.1.3 TCE Still Tank - Estimate the TeE level in the still tank by 
observing the sight glass. 1be tank holds 40-gal when fun. 

8.4.1.4 Day Tank - Observe the tank sight glass and convert the inch 
reading to gallons. 

8.4.1.5 Total Inventory - Total all readings. 

8.4.1.6 ·PreviousMonthInventory - List the figure from the previous 
month'TOlal Inventory." 

8.4.1.7 Present Inventory - List figure from 8.4.1.5. 

8.4~1.8 Product Used - Subtract "Present Inventory"from "Pfevious 
Month Inventory ." 

. 8.4.1.9 Product Received - List any TeE received during the inventory 
month. 

8.4.1.10 Date Received - List the date shipment was feceived. 

8.4.2 The ar:easupervisor signs the inventory form and makes distribution noted 
on bottom of form . 

. 'lJnclas~ilied 
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9.0 ACCEPTANCE CRITERIA 

9.1 iInspect cleaned equipment for gr\!ast! or oil and reclean as necessary. 

10.0 POST-PERFORMANCE WORK ACfIVITIES 

10.1 Removing TCE From the Boiling Chambers to Basement Day Tank 

10.1.1 Check sight glass on TCE day tank to ensure adequate storage space is 
available. 

10~1.2 Open valv~T:9,T-16, T-17, T-l8, andT-12 -

10.1.3 Close valves T-H and T-4. 

10.1.4 Close knife SWiiCh SP-l' 

10.1.5 Place TCE pump selector switch to "run" position. 

10.1.6 Stop TCE pump when boiling chambers are empty. 

10.1.7 Cl~se valves T-9, T-16, T-17,T-18, and T-l2. 

10.1.8 Open valves T-ll and T-4. 

10.2 Removing TCE From tbe Boiling Chambers to 55-GaUon Drums 

NOTE: Two operators are required to transfer TCE from the 
boilingcbambers toSS-gailon drums. 

10.2.1 Open valvt!$ T-9~ T-16, T-17, T-l8, and T-H. 

10.2.2 Close valvt!s T -4 and T -12. 

10.2.3 The number 2 operator ~h;!11 place flex hose nozzle (located at norlhwest 
corner of de;reaser on the upper level) into 55-gallon DOT approved 
17E dfLliP.S ar approved ~ontainers. 

Unclasslfied 
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10.2 Removing ':. CE ::'rom the Boiling Chambers to 55-GaUon Drums {Continued) 

10.24 Open valve T-15. 

10.25 The.number 1 operator shall close knife switch SP-land place TeE still 
pump into the '~run" position. 

10.26 The number 2 operator shall: communicate to the number 1 operator 
when the filling drum reaches approximately 4 inches from the top. The 
number 1 operator shall. open SP-l immediately to stop filling. 

10.27 Place flex hose into empty drum and repeat step 10.2.6 until all TCE is 
removed from the boiling chambers. 

10.28 Oase valves T-9, T-l6, T-17, T-I8, and T-ll. 

10.29 Open valves T-4 andT-12 

10.3 Operation of the Basement Sump Pump. The sump pump is located in the 
southeast corner of the degreaser basement, and is,used. to pump any 
accumulated liquid to the outside southeast corner of C-400 adjacent to the 
holding pit. 

10.3.1 Position drums or approved containers at discharge line. 

10.3.2 Remove pipe cap from discharge line and auachflexible hose. 

10.3.3 iInsert ·flexiblehose into drum or approved container. Check ,that 
discharge gate valve is closed~ 

10.3.4 Open the sump pump discharge valve located on the discharge line of 
the pump in the degreaser basement. 

NOTE: The .sump pump' breaker is open, 
'tacked, andtngged to prevent 
unauthorized discharge of any 
solution from the degreaser 
basement area. Contact 
supeJVision for .prior approval to 
operate the pump. 
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10.3 Operation of the Basement Sump Pump (Continued) 

10~3.5 Contact super:vision for key. :md unlock and close the sump pump 
breaker (located in the de:::-easer basement). The pump operates 
automatically and will start wk~:1 the breaker is closed if the liquidlevel 
is high enough to' actuate the doat switch. 

10.3.6 Open discharge line gate h-ive and fill drums or approved containeFs. 

10.3.7 Open sump pump breaker and! replace jock and tag. 

10.3.8 Close discharge line gate va Ives. 

10.3.9 Remove ~exible hose and ;e;:bce discharge line pipe cap. 

10.3.10 Contact supervision for disposi~ion of pumped solution. 

NOTE: The TCE day tank should not be 
filled to more than 50 percent to 
allow pumping of TCE back 'into 
the day ,tank from the boiling 
chambers. in the event of a' lea1kor 
required maintenance. 

laA Filling the TCE Day Tank 

IOA.1 Refer to SOP CH·352. 

11.0 RECORDS 

• 11,.1 The following nonqua,lity record ~s .s~!1::::ated by this procedure. 

11.1.1 UCN-4468, "C·400 Pipe Cleaning Area Daily Log Sheet" (Appendix C) 

1'1.2 The following quality records are generated by this procedure. 

11.2.1 Monthly inventory f~)(ms. 
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Degreaser Troubleshooting 

PROBLEM 

Steam relief valve operates. 

Vapor level falls below normal 
operating level. 

TCE spray nozzle plugging often. 

Spray pumps will not pump. 

Detrex still will not heat. 

Detrex stm pump runs too long, (5 min.) 
and does not pump TeE into still. 

POSSIBLECJ\USEJCORRECIWE ACTION 

Lc· .. :-Ievel in TCE boiling chambers. Add TCE 
to boiling chambers. 

Building steam pressure ,low. Adjust building 
.-Steam regulator valve toa minimum of 25 psig. 

Pctcock valve S-6 has been open too 'long and 
high temperature solenoid valve has actuated and 
shut steam off. A cool-down period is required 
before steam can be returned to normal. System 
Waterlogged. Open petcock valve S-6 and steam 
trap bypass valves C-7 and C-12 for approximately 
30 minutes, then close. 

NorzIe plugged. with rust or debris. Open valve 
T -3 and leave open for 2-3 hours with degreaser 
still operating at correct vapor level. Close valve 
T-3 and allow water separator tank to refill. 

Water sep~tortank empty. Operate degreaser 
at proper vapor level to allow water separator 
:an~ to fill. 

System is waterlogged. Open steam trap bypass 
valve C-S. Tum steam,regulator adjustment knob 
on PR-2 clockwise until steam pressure reaches 
10 psig., This will purge water from system in 
approximately 30 minutes. 

TCEStill pump suction or discharge line plugged. 
Unplug suction line·from TCE pump to degreaser. 
Oose valves T~l2, T-17, 'if-IS, and T-4. Op~n 
1'_119, T -16, T -9. Open valve A-Ii for 5 seconds,. 
then close. Unplug suction line throu(!h pump 
and senl.Oose valves T-4 andT-19. Open valves 
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Appendix A (Continued) 
Page 2 of 2 

PROBLEM 

Still pump runs too long and Ipumps 
TeE into still, raising level above 
the porthole sight glass. 

POSSIBLE CAUSE/CORRECflVE AcrION 

T-16, T-17, ET-IB, and T-9. Open valve A-I for 
S~·.!conds, then close. Unplug TeE still discharge 
line. Close valves T-IB and T-19. Open valve 
T-4. Open valve A-l forS seconds, ,then close. 

:Pump level control', switch inoperable. Contact 
Instrument Maintenance to check switch. If 
switch is operable, remove cover on top of still 
and remove and clean float. 
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Appendix B 

DETREX DEGREASER AND STllL 

P£TCOCI( 

~~-------------
54 .~'-. ..;.... ... 

STEAAI 
SUPPly U 

.- ..... ..:?~. 
0: 0: at.Dr· 

. '- ... ~--

·1 • VAPOR. lEYB. CONTROl:. 150 ~ 

2 .!..OW TEUP. CONTROl:. Ito "F 
, • swrra. ·'AUtI· OFF • AUTO 
4 ·UOUEHTAR'f OVEAADE' 

(OVEAAIOE.S STEAIoI 00NTA0l VAl.V1:J 
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Appendix C 

G400 PIPE CLEANING AREA DAILY LOG SHEET 
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c- 400 PIPE CLEANING AREA 
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Appendix D 

DEGREASER MONTI-U... Y 'INVENTORY 

DEGREASER MONTHLY TeE INVENTORY 

DATE:~ ____________ _ I Q{.208 

DEGREASERBOIUNO CHAUBER _____ OAL 

TeE STORAGE TANK _____ OAL 

TeE snLL TANK _____ GAL 

" DAY TANK 
_____ OAL 

TOTAL INVENTORY ----- OAt:. 

, PREVIOUS ,MONTH ,INVENTORY _____ GAL 

PRESENT INVENTORY _____ GAL 

PRODUCT USED _____ QAL 

PRODUCT RECEIVED _____ OAL 

'DATE RECEIVED: 

SIGNATURE: ____________________ _ 

REUARKS: ___________________________________________ ___ 

OIsm18UT1ON: 0rlg1nltJ. ArM ~ IItt 
CQpy • Rtwnc., Ualstia16 & Sttnllos. 
,Copy ·Etrvrormflt1tal~ 

\JCH.t8031 (5 8-e2,' Unclassified 



MARTIN MARlEnA ENERGY SYSTEMS" INC. ~UnCilaissilfied 
Paducah, Kentucky 

"Operat1>onsOi vis ;,on 'Number 
. . . 

STANDARD OpiERATING PROCEDI1R'E 
CH-200 

Date Rev. 2-2-8 
I Page 1 of 

SUBJECT: QPERA nON OF THE 8LAKESLEE DEG~EASER 

INTROOUCT ION' 

Thi's procedure establishes the method of operati,onof the 8laiKeslee degreaser 
located in the decontam,ination area near column 8-4. A pictorial diagram 
(:Fi gure 1) shows the 81 akes 1 ee' degreaser and associ atedequi,pment, such as 

. the storage tank, water sepa.rator,spray nozz1e.and pump.' The pipilng 
configura'tion and valve. for the water and steam supply, and condensate system 
air-e a 1 so shown. 

The purpose of the- 81akes1:ee deg,reasE:r is to clean~·-the g~r.ease and oH from 
metal parts usting trich1oroet~e a$ the cleaning solvent. 

. '. '.' . . ifIV£ . 

A va,riety of pa~ts a're normally degreased in this unit, i,ncluding any parts 
which night have becomesHgh,tly contaminated. The 91akes~ee degreaser al so 
serves as a backup un'it for srr.an ite:1s in the event t.he la'rge degreaser 
(Oetrex) is out of service. lio c2gif:c::;e parts position ~hem 1,n such a manner 
that. will permit ~n,timate con,tact with the trichlor vapors. The vapors will 
condense on the surface of the parts and the liquid trichlorwill roll down 
the. surface cleaning the part. If th~ parts are ~n drums, speciat 
instructions are usually needed as outHned later in this procedure. A 
triichlior pump and spray hose is also avanabl~e for spraying liqu:id tr;chl,or 
on theimetal ,part·s if desired. Aoor~·.'-·tj Hfting devices, 'racks, sling, 
baskets, a'nd rigging methccs ar: .. :'~J : :uspend :he pa,rts down' into :.he 
degreaser. fWO 'llO-:ton P&H cranesare/3~ lable for this. purpose. These 
cranes a,re equ,ippedw1thboth cab and pendant controls. The method used to 
suspend the parts wi n depend on the shape. siize and confi gurat ;,on of the 
part ku larpi eces of equ; pment you w.i sh to degrease . 

. SAFETY PRECAU1IONS 

1. 

2. 

3. 

4. 

. . A~~ . 
Trichloroethy.l-e:ne vapors under ce!' .... ainconditions are flammable. When 
overheated, a by-product of phosgene gas is genera ted. No smoki ng, 
weld1'ng, open flames, sparks o.rexc:ess1ve heat of any kind shoul'd' be 
perm; tted near thedegrea ser. . 

A Hazardous Wo.rk. Permit is requird fo,r all maintena·nce work. 

Neoprene gloves and face shield 8U:t. ~e worn · ... hen ope~ating thedegreaser 
liquid spray pump. 

Avoid inhalation of and contact w~":., the solvent vapors and Hquids. 

RC~d~Si~tiO~~~ o~/Of JOJ 
(Derivative Classifier) (Number) (Dale) 
An C . Records Mgmt/USEC 

(Tltle) (Organization) Uncfassff,fe~ 
Oerfved from TG-PGD-1. CG·PGO·5. TG·NNP·; - ~ - ( , 

. (Source Document or Classification' Gui(il;; Date Guide) 

UNCLASSIFIED - NOT UCNI 
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CH~200 

Date 
2-2-87 

.- Revised 
9-30-8. 

··-Pace 2(jf 5 
SUBJECT: 

OPERATION Of THE BLAKESLEE BEGREASER 

Eo Never admit steam to the boil i.ngchamber. until the- coo 11 ng water is 
turned on and the .exhaustsystcm is io iopera·ti on. 

- ~ ,f • Never pT ace a !,piece of equipmentfnto the degreaser thatcontai ns 

-, 

aqueous decontamination solution or apprec:fable amount ofurani.um. 
. - . ~ 

G. Rig items to allow maximuin dra-fnage of liquid trj:ehlor to a'ioid 
excessive l_oss of tri,chl oroetyl:ene. 

H. _ Cri t ii.cali ty control in thi s facil i ty is to be ma i nta:i.nedby 
admini,strativecontrolof- the solvent le'ielat less than 3. l/2 inChes. 

1. The exhaust system shall be in operation at all times. 

J. ExerCi se care when parts are lowered into the degreaser to a,vo i d 
scraping the sides of the iunit. .. 

K. - Refer to Standard Operating iProcedure CH-I, "Safety, Health Physics, 
Environmental and: Criticality ControlPractlces, C-400", for general 
safety and health physics practices. -

L .Refer to Job-Hazard Analysis II-N-2, "Blakes~ee Degreaser", for general 
precaut ions for an job steps. 

III, . PROCEDURE 

A. Startup Operations 

1. Turn off #5 heater tinit ne~r roof to prevent vapors from being 
hlown out of degr~aser. 

2. Sta1rt the exhaust bl,ower~. A 1 oca 1 start button ls located on 
Col umn :B-4-. - .. 

3. - Remove 1, i d COivers. 

4. Open the solvent charging. valves S-1 and 5-5. 

5 . Sol vent can be added', when need'~d di rect ly i!nto the top of the 
degreaser. Solvent ,must be over heating coil s for proper 
operatiions. 

6-. Admit water to the cool i ng coi,l5 by open lng val ves W-I and W-2. 
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HARTI'NMARI ETIA . ENERGY· SYSTEMS" INC • 
. Paducah "Kentucky 

O!-'erat1 i()nIsD1vf stan· . Nuaber 
. CH~2do 

STANDARD OPERATING.PROCEDURE· Date' Rev .. 2-2-8: 
Page 30r 

SUBJECT: OPERATION OF THE BLAKESLEE DEGREASER . 

iB. 

7. Admit steam to .~he heating coUs by opening valve ST~l. A small 
steam reducing, staUon h l'ocated downstream ·of ST -1 and should be 
adj!usted between 3 and Sps i,g depend1 ng on thecondi tion of the 

1. 

2. 

3. 

4. 

5. 

6. 

deglrea s tng . un it. . 

If· the cooling watet:' fa,il Star if for any reason the solvent 
vapor l,evel rises above the cooHng coils, safety valve geI"'1-'Will , ... ,,1,-0. 

t~clos-i-1lg-1tH-the-steam-5tiwty . Correct the prob lem and reset the 
valve SC-l bypresstng the stem up until it catches. Thedegreaser .. 
should heait up to operattng, temperature (1600 F) in abo.ut two hours 
normally. 

Remove gross amounts of uranium con,tamination from the equipment to 
be degreased lin the C-400 spray booth or hand table a'rea'. 

Ri 9 the equii,pment forproperdra inage to prevent solvent ca rryover. 

Lower the work .1 oad s 1 ow,ly 1 n,to the degreaser un,t 1'1 the work load is 
just below :he vapor level and leave until the solven,t no longer 
condenses on· it. 

After theequiDment ha'sbeen deaned t ra f.se . itsl,owly f,rom· the 
degreaser, ti jt..~ng if nec;;ssa:/ :'0 drain any 1:iquidsolvent. 

The degrea'se storage tank is filled through condensing .of the vapors 
back. into storage tank. area. 

C. Shutdown Procedu~e 

1. 

2. 

3. 

Close steam supply valve ST-I. 

WaJ.~ ~t1/L ... vapors 'have falle~ belowJ:.tu~3001_iing, ... coi1s-'and shut o:ff 1...£,.',,;; 
cool-fnq--waterby -crostn9W;;;l and W:t. - - -- ~~I-?':: ... 
Replace lids to prevent sohe'lt from going into the buildi.ng. 

U n c I (J S S j fier' 
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5MBJECT: OPERATI~'J 'OF THE BLAKESLEE DEGREASER 

NOTE: The solvent will requi~edistnling when sufjici'ent impurities 
hay: bee' di,ssolved in ,it to raise the boiiling poi11t to 210 degrees ~' 
ind l:cated TI -1. " ' , , ' ' , !f;:/ 
1. C1:ose,s6lv t valives S-land 5 .. 5. '~\fJ' 

2. 

3. 

4. 

5. 

6. 

When the sol va vapors no 1 anger con nse on the cooling coil s, 
close steam valv ST-la,nd allow the degrease'" to stand for sh 
hours. 

Open, val ve 5-3 and dra ~ the. I,m ure so ~ vent I, nto a 55-ga 11 on drum, 

Close valve 5-3 to preve~f ~ther dr~lnage. 

Open valve 5-1 and 'spray uff'cient solvent into the boiling chamber 
to flush the residual from he steam coNs. 

Open valve S-3and dn in as in ste 3. 

Contact th~ super isor in charge to t up time to recycle solution ? 
iri large degreas'er st~ll. The small amount of l:.Irani~m in :ne 
so 1 ut iloo wi 11~ema in in the sludge a fte~he so 1 vent ha s been 
reclaimed. / ' 

" ' 

B~ Trichloroethylene sl~dge is a 'hazardous waste and sha~l not be stored 
over 90 days i n,e-AOO. Areauest for d1 sposa1 (UCN-12463A) shall 'be 
f~ 11 edl out a'nd sent to Materia 1 Termina 1 :Ma:nagement for nna 1 
d1,sposal.A sample for urani,um a'nd assay shall be ta'ken. 

Clnd Chemical 

Manager - Operat1ons Dtvision 

UncJassilie'd 
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1.0 .PUlU'OSE 

. To establish the operation ·ofthe Blakeslee de greaser located on the westside of C~O 
near column B-4. 

2.0 APPUCABILITY 

This procedure applies to the· small· Blakeslee degreaser used to clean uranium 
contaminated metal parts with'trichloroethane. 

3.0 DEFINITIONS/ACRONYMS 
. . 

3.1 Trichloroetbane(TCA) -. A colo::-'ess liquid or vapor with a 1llild, sw~etish, 
pleasant,e~her-llke odor. iCAis used in the~lakeslee degreaser as a degreasing 
solvent. 

3.2 Boiling Chamber - A ISO-gallon area in the bottom of the degreaser containing 
steam coils ·to vaporize the TeA. 

4.e REFERENCES 

4.1 Standard . Operating Procedur:e (SOP) CH-l, "Safety, Heaith Physics, 
Environmental, and Cnllcauty Cu~::rol Practices, C-400" 

4.2 SOP CH-E.;8, "Chemical: Releases, C-400" 

5.0 PRECAlITIONSANDUMITATIONS 

5~1 TCA vapors,when ave·rheated produce phosgene gas and are flammable. Sparks 
or open flames ate not allowed around the degreaser at any time there is TCA 
in ·theboiling chamber. 

5.2 Sight glass Valves SGV-3 and SGV-4 can be opened to check the level of TCA 
in the boiling chamber, but should be closed under normal operation to prevent 
a spill of TCA sho.u1d the sight glass be broken. 

5.3 Drain Valves DV-l and DV-2 a:~ used to drain TCA from the boiliflg :::hamber. 
These valves should remain closed at aU times except when draining TCA from . 
the boiling chamber. 
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6.0 PREREQmslTES{Continued~ 

6.2 Start Cooling Water 

6.2.1 Opencooling water Valves W-1 and .W-2 and Observe cooling water' 
returning to the drain, loCated orithe .east side (middle ) of the de greaser 
at flOur level. This ind:cates a proper flow of cooling water th:ough the 
cooling water coils. . . . . 

'6.3 Check TeA. Level. in Boiling Chamber' 
. .' 

63.1 Removedegre:lSer lids and chec.k that TeA level is 2to 3 inches above 
. the steam coils in the bottom of the degreaser boiling chamber.. 'Fhe 
correct TC.~ level will allow .proper heat .transfer from the steam coils ·to . 
the TCA." . . 

6.3.2 :If level in the boiling chamber is low, add TeA from a 55-gailon drum 
directly into the boiling chamber using a stainless steel"Lutz" pump o~ the . 
following pouring method directly from the drum. . 

WARNlNG 

Viton gloves, face .shield, and safety glasses should be worn 
when thefeis the possibility of contact with TeA. 

'6.3.2.1 Loosen both bungs on top of 55-gaUon drum of TeA with a bung 
wrench. 

6.3.22 Position la-ton overhead crane above the 55-gallon drum. Hard 
hats are required when operating 'the crane .. 

NOTE: The drum rotating device and all 
slings must have a current 
inspection date affIXed. 



8.0, AcnON STEPS 

8.1 Steam Valving 
, " 

~ev. U 

Pa'ge9 of 13 ' 

B.L1 OpeIJ-ste:lIll supply block valves SV-larid SV..;2. 

NOm: If steam pressure is maintained above 5 psig, it 
will cause'excessive overflow. from the water 
separator through the orifice on the discharge 
side, . and will, cause TCA to' flow into the 
overflow drum~' 

. ..-

If the cooling water fails, or if the solvent vapor 
:Ievei ' rises above ' theoooling ,coils,' Cl' 
tempe:-ature 'sensing probe will" cause steam 
controll Valve SC-l to trip, closing the steam 
supply. A cooling period is required before 
operation can return to normaL 

8.1.2 Adjust steam regulator Valve SIR-I to 'maint,ain steampressUI:e at 3 to· 5 
psig as indicated on steam oressufe 'gauge PSIG-l. Turn regulator stud 
clockwise to increase pn!SSijie and caunterdoclcwis~ to decrease pressure. 

8.1.2.1 If fast start-up isdesin!d, partially open: steam bypass Valve BP-l 
uiuil the,' vapor level 'teaches the firSt cooling waterline 
iIllItlediately above the TeA return.gutter, then dose Valve Bp:.l. 

8.1.22 Open Valve S-5 to allow return of condensed TeA from the 
storage 'tank to the bailing,chamber. 

8.2 Degreasing Equipment .' 

CAUTION 

Slings made of wire rape si"::!l not be used to lower equipment 
into the degreaser while the degreaser is, in operation, withc:lUt 
prior engineering appravul. . 

Unclassified· 
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. The hand-held spray nozzle should be .directed into the 
degreaser·:before· energizing the spray pump to prevent TeA 
from spraying on personnel or the surrounding area. 

8.25.3 Start spray pump by depressing and holding the spring-loaded start 
. switch. This is a "dead man switch," and must be held ,in to 

operate the PUlDp . 

. 8.25A Direct dIe stream 'ofTCA to the surface of equipment to be 
. degreased. Continue to spray until the surface is adequately 
clear-ed. 

8.25.5 Shut down the spray pump by releasing pressure on the spring
loaded switch. 

826' All~wequipment to drain thoroughly back into the boiling chamber before 
removing from the degreaser. 

WARNING 

Equipment removed from the degr:easer may be hot and 
gloves should be worn. to prevent bums. 

8.27 Remove equipment from the degn!aser slowly to avoid "dragging the. 
vapors" out of the degreaser into the operating area. The corrc:~ct crane 
lifting"speed is 11 feetper minute. 

8.28 Replace the three sections of the cover on top of the degreaser. 

8.3 Degreaser Shutdown 

8.3.1 Oose steam supplyhlock Valves SV-l and SV-2 
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SUBJECT: RESOURCECONSERVA TI ON. RECO~F, Y ACT (RCRA) 'FOR C-400 

I • I!NTRODUCTION 

Ueta,ned instructi,.onson each of the three ReM faciHtiies iln 
C-400 can be found in the back section of each of the ~ogbooks set 
up for recording the requ,ireddata from each unit's: inspect.ions. 
Th is procedure is intended to aid the operator in understandi ng 
the basic requirements for Chemica] Operati,ons compli,ance with .-
RCRA. 

Allha,zardous wastes generated and/or treated atC-400 must be 
inventor; ed before and after treatment. On'ly wastes referenced in 
the Part Bpermit for th'at pa,rticuliar unitw,ill be treated. A 
1 i st of waste that can be trea,ted in each uniit is under the 
section pertaining to that unit 1n th~s standard operating 
procedure. 

All haza,rdous waste un it operato,rs must receive the train ing 
specifiied in the Part Bperm,it on an annual basis and before the 
operator can be allowed to operate the unit .. 

No unknown waste shall be accepted for treatment. A~l waste must 
:becharacterized in advance in accordance with SectionC of the 
Pa,~t B permit. A copy of the waste character;zat i!on must . 

, accompany" any waste shi pment. Any waste not meet ;'ng these " 
reqUirements must be rejected and returned to the sh,i pper before 
the end of the draly. The' minimum for4a'ste characterization that 
is acceptable 1.s uranium, assay, pH, and the EP tOX;'C metals. 

Analysis of the treated waste must be obtairned before it is 
d~sc:harged. The lab waste treated in 15 dissolver is the only 
rourti,ne :hazardous waste treated in C-400 that has a di scharge. lin 
addition to the routine' analyses of urantum, neprtuni;,um, plutonium, 

. thorium, technetium, and assay, chro:':~'Jm analysis shall be 
obtained before discharge of any fiL;ate containing lab warste . 
solution as a constituent. No disch;jrge should occur during 
evaporation of the nickel stripper soluti,on. No di~charge should 
occur from the Waste So~ ut1 ion Stora~e tank.· Contact Envi ronmental 
Compl i ance and ,Mon itoring if there ~r! any questions regard; ng the 
analyses needed. . 

(TltIe) .(~ 

Oanvoo fT'om fG-POD-l, CG.PGD-S, TG-NNP-l - s6? -/ 
(SOurce Oocumon'·or Claaalficatlon Guido and oate·~ 

UNCLASSIFIED - NOT (J~NI 

U· nCr,,~("~r.· .. ~ t C ~ .~. 
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SU.5JECT: . 
RESOURCECON5ERVATIONRECOVERY ACT (RCRA) FOR ·C-400 

I t ~ '·PROCEDURE 

A .. Waste Solution Storage Tant C-400-8 

1. Th 1 s system has not been used and was or; ginally intended for 
gold d1ssollver solutionwhlc:h 1sno lionger processed at 
Paducah. No planned U"ses of this tank are envisioned ex£ept, 
for an unforeseen spHl situat110n. . 

. 2~ 

3. 

.. . .... o~ 
The hazardous wastes t~at could, b! put into' tlj,e -w~ste soluti(Ht 
sttifage tank Ue !clean1ng-iank---acic1s--aRd bases, n:tckel . 
strilpper sol ut i on, -spent- tr; cnil oroethy,l ene/t-MetH oroethane , 
waste adds, and/orm.iscellaneous aqueous sol,uti,ons containing 
taxi c metal s •. All of thesesol',ut10ns are legal iin thi stank 
at any time; however, operati,onalconcerns would prevent. th·at 
mixture from occurring·~ Normal operation· would be one of 
these wastes in the·tank at a time to avoid cross 
contam,i nat i on or, ,i ncompattbl e waste soluti on mixtures. . .. 

Drums or ~uidinoved to (-400 for hazardous waste 
storage are held in thear.ea specified. i'n the Part B Permit 
and empt11ed in an area QU,t of the way of vehicular traffic. An 
inspection shall be made on recei'pt of th~.§contJ..io~rsus11)S 
the i1nspection form on Fi'gure-3 (pages :f~ F~and F~ of . 
the Part B permit). Adequate forms arei," the record logbook. 

5. Containers of hazardous waste shaH be emptied into the waste 
sollution storage tank the day they are received. No 
containers of hazardous waste sha.11 be left .overniight. The 
operational log shall be fi l1ed lin .comp:letely for each time' 
hazardous waste is empt1 ed iinito' the Waste Sol ut ion Storage 
Tank. . An i nspecti on shan be made on the storage facil i ty 
pri:er to-dJ_se, usin,g the inspect ton form on' FigurEf..3 (pages 
F~, F-;a- and 'F.;J~ of the Pa:rtB perm,it)..Adequate forms 
1n the record logbook. 

U:nc:ass; tied 

··of 6 
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. SUBJECT: 
RESOURCE CONSERVATION RECOVERY ACT (RCRA) FOR C-400 

B.~Nlckel Stripper Evaporation Unit. C-400-C 

1. Spent nickel stripper $oh~:til.on:is transported to the 
evaporation unit in a l7C drum. The drum ts inspected before 
each use. A red and yeHowhazardouswaste label is attached 
to the drum. lihe waste ni~kel stripper so~ ution'1n the drum·j s 
tr·ansferred to the evaporati:on tank before the end of the . . 
working day on which the waste 1s taken ·out·of the stripping 

. tank. The purpose·of .emptyi!ng the drum' the .same day is to '.' 
,prey.ent the drum fro:nbe1ng. used as an' oYern1gntstoraga 
tontalner~ the operational log shall be filled in completely 
for each time hazardous waste is emptied into or treated by 
heating the Nickel Stripper EYaporationUnit.· . 
..' .' 

2. 'Inspection of the ni,ckel stripper evaporat10nuniit should be 
made every day prior to use of the system and weekly,when in 
use, to check for structural deterioratton,0~a:t1i~ -p / ~/-:- /_ 
pr.gj>lems, anddischarges.~Figure F-4' (pages :.F~'F-J6., , .. a anndd ..... ~ ~ 
F~ of .the ~art B permit) ~howsthe pages of the inspection ~ ~11/l 
sheets and the requtrements for the da 11 yand week~ y / /~. r . 
inspection. Adequate forms are .~n i;he record logbook. ~. LJ~ . ,/ -q . 

. 3. Waste nickel stri'pper solution that does not evaporate is ~~/ 
scooped out of the evaporation !Jnit and pl'aced in a pl ast ic " _ - \." .- .. 
lined 17C druiD andile,jd as mixed waste awa1t1ngincineration ·- .• -~"~v- .~ 
at0RGOP. During the fnteri'm ~j.r..e;)eriod before sending' the "y'·~d."b<. oh.. 
wastes to incineration, wastes an he~don-s1te at theC-746-Q p~;zo K4J2.. c 

hazardous waste storage area. Chemical0perat1ons is ~ ~ ..:. 
responsibl!e for filling out the request for disposal so that .. (] 
Material Termtnal H~nagement can remove the waste from C-4.00.. ~, 

C.limePreciipitation System €-400-0 

'1. The C-400-0 LimePrecipi,tation System is. designed to 
neutralize and remove dissolved metals from acidic process 
waste so~ut10ns.The waste 1nC-400 is transferred. to the 
prec lpi ta t1 on uni t in a permanent p i:pi ngsystem. Ouri ngl tM.s 

. type of processi,ng, .the unit is operating in a "tota~ly 
encllosed" manner and meets the permit-by-rule criteria. 
Record:-keeping requirements are not in effect during such 
operat1 1.ons. . 

IJncla'Ssifi-ed 
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,2. Aqueous wastematerial!s (such as l'ab wa'steLrequi'ring the 
r~moval of metals are,generated in' other ar~as of the p~ant. 
These wastes ,are transferred to C-400 tn. containers from which 
the waste is pumped 1:oto the precipitati:on tank for treatment. 
The 1 ab waste waS found to be a "characteri st i c" hazardous , 
w~'ste because the extraction procedure testing, found <:;hrom;,u,m 
above the gui del i ne. Durl'ng.' theseoperati ons, the system is 
funct i.on i ng as a hazardous was te treatment fac 11 i ty subject to ' 
RORA perm,Utingrequi:rements. 
"~'" ' 

3. ,DrumsOlmoved toC-400 for treatment are 'held in the area 
spec i fi ed' iinthe Part e, Permi t and empti'ed '~n an area out of 
thewa,y of v.eh~·cUl!ar traffi'c. A,n inspec.ti1on shal,lbe made on 
recetpt of ..,the yeo rJners u~jng the inspection form on FigureF""-S 
~ (pages FZSO: F- ~ andF -:.5:7 of the PartS permit). Adequate 
forms are i,n the record logbook. 

4. All' drums of hazardous waste received at C-400 from the lab 
should ha,ve the standardha,zardous waste 1 abe 1 already 
applied,. If they donot;re,fuse the shipment. 
~6L" " 

5. Containers shall be emptied the day they are received. ,No ~ Gn.

conta; ners ofha·zardous waste sha 11 be left overnight. The 
operational log shall be filled in completely for each ti:me 
hazardous waste is emptied 'into the time Precip~tatlon, System. 

~,
inspect10n.' shaH beinade on th.e treatment facil it~"pri~l0 

use,u~~ng the inspecUion form on Ftguref.S (pages F~, FI"}x), 
, ' and F -S?- of the Part B permi t). Adequa,te forms a're 10 the , 
~ ~_record logbook. ' , 

~~he containers are to be returned, to Technical Services by the 
~ Hateri a 1 Termi na 1. Management group after they are empti1ed. 

1. ~~~1Y i1nspect1p" af the...-taOK conditio.rYSnai'] be made uSin,~' 
~! }.~specj;1 on form on figureS {p~ges F - 55, F - 56 and F- 5-70 ' 

, thep~'Bpermi~ Adequate' f-.9,ri.ls. are in the ...record logbook. ' 

8. Any problems found on, any ;nspec~ion shall be noted and 
answered in the C-400-D general inspection record. 
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RESOURCE CONSERVATION, RBCOVERY AC1 (RCRA) FORC-400 

The resulting sludge generated o from the treatment of the 
hazardous .waste was 0 fourid. to be non-hazardous from another 
extract 1·on 0 !procedure ,testing. Pe~i:odi c retes,t ingof the 0 sl udge 
to verify its non-hazardous statusw111 be done by Technical 
Services. 

D. C-400 Deqreaser SU 11 . 

Waste solution from the degreaser stUlts drained out of the 0 

bottom of the still and put olin: a l~E drum. Once the drum has' 
accumul ated 55 gallons of solution, then a request for disposal 
will be filled out and, sent to Materia 1 Tenni na 1 Management to 
di sposeof the hazardous waste $.-.' '!t i G:1. The drum must be removed 
from the areaw.ithin three days of being fUlled. 

iE. C-410-C Neutral ization Tank 

The logsheet for the disposal of waste solutions at C-410-Cis 
shown in Figure l. lhe l,ogsheetshall be filled in comp'letely when 
Material Terminal Managementau:thorizeswaste so~ut1on to be 
neutral i,zed in the tank. The so,lutions treated iin this 
neutral ization tank are 'hazardous only due to the pH of the 
solutton. 0 

Manager - Utilities and Chemical 

I-IClllager - Operations oo:1vision 

!J nc la s sf11 ~.~ 
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1.0. PURPOSE 
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To ·detail instructions for each of the 3 RCRA facilities in C~400 to aid the operator . 
in understandingt,he basic requirements for Chemical Operations compliance with 

. RCRA. . 

This proceduIie deals only with the RCRA, Part B, ,permittedopemtionsln C-400 and 
does not address maintenance of satellite· accumulation areas (SAAs) which is covered 
in. Standard Operating' Procedure CH-l', "Safety, Health Physics, and Environmet:ttal 
Practices,C-400." . . 

3.0 DEFINITIONS/ACRONYMS 

3.1 Definitions . 

A RCRA - The Resource Conservation and Recovery Act which is approved 
. by congress and signed into law by thepresirlent. This statute mandates the 

Environmental Protection Agency .(EP A) to develop regulations gove'ming 
. the control of haZ3,rdous waste." . 

B~ Division Training Coordinator .(:'Tq - A person appointed in ~ach dh':sio~ 
to provide input in the development of plans and to assist during training 
lectUres. . . . 

C. Hazardous Waste· - Any waste that is identified under 40 CFR, Part 261, as 
being a listed waste, exhibits ~.:ly one of the characteristics (ignitability, 
corrosivity, reactivity, toxicity characteristic), or is considered hazardous by 
the "mixture or derived from rules." 

D~ Solid Waste - Any waste that does not meet the definition of·a hazardo.s 
waste and exhibits Htt~e or ~o harm to. human health and. the environment 
(for example, househcJdwaste, .-:tc.) 

3.2 . Acronyms 

None 

-t- ~ Unc\aSSI leU 
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4.0 REFERENCES 

4.1 Use References· 

APGDp· leak 'Detection and Repair Plan 
· . . '. . -

·8. . 40 CFR~ J;>arlS 261 through .268. 

C.PGDP RCRA, Part B Permit KY/B-269; January 31, 11991 

4.2 Source References 

A. Standard Plant Practice (SPP) "P~ESH-119, "Resource Conservation and 
Recovery Act (RCRA) Training" 

B. SPP P-ESH-12@, "Phase I of!ht! Rl:!SOUfCe Conservation Recovery Act Ait 
. Emissions Standards" . . 

c. Srp P-ESH-131', "Resource Conservat,ion and Recovery Act -Operating 
. Record" 

5.0. RESPONSmlLITIES 

5.1 Area Supervisers 

A Provide DTCs written notice of all new personnel entering their work area 
and schedule employees for training. 

B. Visually inspect and repair areas as identified in the Leak Detection and 
Repair Plan. 

C. .M'aintairi recofds of: 

• The description and quantity of each hazardous waste received from 
either on-site or off·sitesources. 

• The methodes} and date(s) of treatment or storage (in accordance with 
Appendix 1 to 40 CFR 264).· 
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S.l Area Supervisors (Continued) 

, • The location of each bazardous. waste· within the facility, . and the 
quantity in each loca~ion~ 

.• Specific manifest document number cross-r;eferences,if the waste was 
accompanied by a manifest. . . , 

• The results of waste ana]yses performed as specified in 40CF~ 264;13, 
264".17, and 268.7. ' ." 

• Records of any test results, waste analyses, or other d¢terminations 
made. in accordance with 40 .CFR 262.11. ' , 

.• Records detailing the results of inspecdonsin their area of responsibiEty 
as required by 40 CFR 2b4.15(d). 

• A record of annual certification (byPGDP) that the facility has an 
economically practicable p;:ogram in place to reduce the volume and 
toxicity of hazardous waste generated. . 

6.0 ACflONSTEPS 
. .. 

6.1 Waste Solution Storage Tank C-400-B 

6.1.1 This system was originally intended for gold dissolver solution which i~ 
nol.onger processed at. Paducah. No planned' uses .of this tank are 
envisi\med exceptf.or ;,in, ~nforeseen spill situation. ' 

6.-1.2 . Hazardous waste that could be put into the waste solution storage tank 
are tr:oxide, chromic acid tank liquid, hydrochloric acid .tank liquid~ spent 
solvents, iiickelstripper solution, trichloroethylene and/or miscellaneous 
aqueous solutions containing toxic metaJs~ ,These solutions are legal in 
tL;5 t~.~k at any tirr.~: howC!·;;'~r. operational concelinswould preveiltthat 
mixture from Gccurring. Normal operation would be one of these 
wastes in the tank at a' time to· avoid t:ross contamination or 
incompatible waste solution mixtures .. 

6.1.3 Hold drums OF containers of liquid moved to C-400 for hazardous. waste 
storage in the area specified in the Part B Permit and empty in an area 
out of the way of vehicular traffic. Make an inspection on receipt of 
the containers using the. inspection form on Figure F-3 (pages F-28, 
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6. t Waste Solution Storage Tank C-400-B (Continued) 

F-29; .and· F-30of the Part B permit). Check the tank condition, tank 
level, containment are~ general, app.earance, and securitydeyjces. Make 

· . inspections prior to· unloadin.g and daily when in use. Adequate forms 
are located in the area record~logbook. Note any inspection problems 
on these forms. . .. . . .. 

6.1.4 . Refuse to accept any. drums or tanks of hazardous waste that are not 
· properly labeled with hazardous waste labels. . . 

6.1.5 Empty containers .of hazardous was~einto the was:te solution storage 
. tank the day they are received. Do ·not leave .containers of 'hazardmis 
waste ovemight.FilIinthe operational, log completely for each time 
hazardous waste is empt,ied into ,the waste solution storage tank. Make 
an inspection of the storage facility prior to US~, using the inspection 

. form on figure F~3 (pagesF-28, F-29, and F-30 of the Part B permit). 
Adequate forms are located in the area record :logbook. . 

6.2 Nickel Stripper EvapOration Unit.C-4OO-C 

6.2.1' Transport spent nickel stripper solution to the evaporation unit in a 17C 
drum~ Inspect the drum· before each use. Attach a red andyelJow 
hazardous waste label to the drum. Transfer the waste nickel stripper 

· solution to the evaporation tank. before the end of the working day on 
·whichthe waste is taken out of the stripping ·tank. Do not use the 
drum for overnight storage. Fill in. the operational log completely for 
each time hazardous waste is emptied into or treaiedby heating the 
nickel stripper evaporation unit. . . 

6.2.2 Inspect the .nickel' stripper evaporation unit every day prior to use of the 
system, a~d d~i1y when in use, and check for structural deterioration, 
opefatingproblems, and discharges (leaks). . Check the tank level 
temperature controls, general appearance, and security devices prior to 
lise and daily when in use. Figure F-4 (pages F-37, F.,38, and F-39 of 
the ,PartB permit) shows .the pages· of the inspection .sheets and the 
requirements for the daily and weekly inspection. Adeq~ate forms are 
located in ·the area record logbook. Note any irtspectionproblems on 
these forms. 
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6.2 Nickel Stripper Evaporation Unit C-4OO-C (Continued) 

6.23 ' Scoop \Vnste nickel stripper solution that does not evap6rateout of the 
e\~:lpC'ration unit and,place in a p!astic lined 17C drum as a'mixedwaste 
for incineration at ORGDP.Prepare a Request for Disposal.(RFD) to 
Waste Management to remove the ~aste from C-40G. ' ' "', 

, ' 

6.3 ' 'Limep'recipitadon System C-400-D 

6~3.1 The C~400-Dlime precipitat'ion' system ,is designed to neutra'lize and 
remove dissolved metals from acidic process waste solutions. The \.'Iaste' 
solutions 'in C-400, are transferred. 'to the precipitation unit ,in a 
permanent ,piping system. " 'During this type of processing, the unit is 
operating :n a "totallyen~losed" manrier and meets thepermit-by-rule 
cfiteria.Record-keeping fequirements are not ,in effect during such 
opera tions. ' , 

6.3.2 Aqueous waste materials (such as lab waste) requiring the removal of 
metals are generated in other ;,reas of the plant. These wastes are 
transferred· toC-400 in containers from which the waste is pumped into , 
the 'precipitation tank 'for treatitlent. The lab ,waste was found to be a 
"characteristic" hazardous waste because the ext'raction procedure, 
testing found chromium above' the statutory level. . During these 
operations, the system is functioning as a hazardous waste treatment 
facility subject to ReRA 'permitting requirements. 

, 6.3.3 Hold ,drums or containers received for treatment in the area specified 
in the Part BPermit and empty in an area out ·of the way of vehicular 
traffic. Make an inspection ,on receipt of drums or containers using the, 
inspection form on Figure F-5 (pages F-46, F-47, and F~48 of tbe, Part 
B permit). Adequate forms are located in the' area record togb~ok. 
Note any Jnspection problems on these fo.rms. 

6.3.4 Refuse to accept any d~ums,or tanks of hazardous waste that are not 
pfoperly labeled with hazardous waste labels. 

6.3,5 Empty drums or containers the day they are received. Do not leave 
containers 'of hazardous waste overnight. Complete the operational log 
each tiinehazardous waste is emptied into the lime ptecipitationsystem. , 
Make an inspection of the t're~tment facility prior to use, and daily 
during use, using the inspection form on Figure F·5 (pages F-46, F-47 ' 
and F-48 of the Part B ' permit). " Adequate· forms' are located in the 
area recOrd logbook. , 

!. ~ ': ~, "'l r.o !':',; i i ~ ~' 
,." ,',. ~"" J • _ • 
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6.3 Lime Precipitation System C-400-~ (Continued) 

6.3.6' ' Complete anRFD to waste management for emr:y drums. 

6.4 C-400 Degreaser' Still' 

6.4.1 Waste solution from the degreaserstiII is drained out of the bottom of ' 
, the still and put :n a' t 7Edrum~ Comple'te anRFD before the drum 

has accumulated' 55-gallons of solution. The drum must be removed 
from the area immediately uponbeingfil1ed. ' ' 

6.5 C-41():'C Neutralization Tank 

6~5.1 The Jogsheet for the disposal of waste solutions at C-410-C is shown in 
Appendix A. Fill in the logsheet completely When Environmental 
Cllrr.piiance aurhorizes \'.:aSh! solution to. hc!neutralizedin the tank: ' 

'Generally, so'lut,ibns treated in this neutmlization tank are hazardous 
only liuc!to the pH of the s()lu(:~m. 

6.6 WastestTeams Ttc::tcd: in c--tca 

6.6. 11' Contact the Waste Compliance Dep~rtment to' review. treated solu~ion 
analytical data for approval to discharge to the north-south diversion 
ditch. 

7.0 RECORDS 

7.1 The following are quality records generated by this procedure. 

7.1.11 A:ll inspection re ports and :Iogsheets 

7.2 There are no nonq\!ality records generated by this procedure. ' 

• j.. . 

'U":-Cl"c~" ~. \ '''B ~(!.~ ..... ~ •. '. 
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HAZARDOUS WASTE- INVENTORY SHEET 
Foa ACID NEUTRALIZATION TANK, C-41();;C 

HAZA~OOUS WASt:E INVENTORY SHEET 
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STANBARD .op ERATING 'P,ROCEDURE .1 Date AorO 6, 
1 . " of. 

SUBJECT: CHEMiICAL CLEANING0PERATION 

INTRODUCT~ON 

The cri.ti ca 1 operat1 ng conditions of the p,la'nt 'process systemsrequi re that· 
all materials of construction, new and used, be completely free of any.. .' 
foreign contall1i,nants. Located on the east··side of C~400is' ail area referred . 
to as the pi:pe cleaning 'area wh1:ch h used for this ,purpose'. The pipe" . 
cl;eaning area consists of sever~11arge cleaning tank.s· and a la1rge degreaser. 
This area· 1s used to remove foreign contam.'inants,such as hydrocarbon oils· 
a'nd g,reases ~ mil 1 $cal e~ acidanci caustic residues.· rust ·and other products 
of oxidation. Any piping or equipment cleaned 'i,n this area whl,chhas 
prev'iously been ~n contact w1thUF,.must be decontaminated fn the spray booth 
before bei'ng. processed through the pilpe cleaning area. 

. '. .. . 

The clea,n.ing proc;essessentially corrsists' of washing and rinsing the 
equipment·by dipping or soaking in tant* containing the proper cleaning 
solution,s. 'Varfous crleani'ng sol'utions are required for the different metals 
encountered and the various materials to be removed.. lhe clean,fng are'a. . 
equipment consists of a large Detrex degreaser (see CH~208) and eight wash 
and rinse. solution tanks located on theea!st side of. theC-400build1ng,. 

the purpose of thi s procedure wH 1 be to di scuss the :purpose of each tank and 
theprepa'rati,on of the various solution.s. Since .the degreaser.operation. 
d1 Hers considerab~y, 1,t has been covered 1 n a separa.te procedure, CH .. 208,· in 
detail. Data for the chemical cleaning ta'nks are shown in Tabl:e 1, a'nd a 
gui!de for chemica 1 deani ng 1 s shown in Tabl'e 2. 

SAFETY PRECAUTIONS 

.1. Refer to SOP CH-l for general building safety pract1 ices'-

2. Wear face sMeld and rubber gloves when preparing solutions orma:king 
additions to the soluttons. 

3. Avotd contact with chem1ca~ solutf~ns. If it should contact the sktn, 
flush thoroughly w1thwater. 

4. Wear safety glasses andcomposit1lonpalm gloves for normal oper~::ons. 
'. . 

5. 00' not' .pl ace .1 terns exceed1 ng 2Q' feet tn 1 engt,h 1 n the tank.s. 

6.Practi ice proper rigging to avoid dropping lload in solution .tanks.Sling .( 
QE.l:812 is for a OOOcomp,resscr 'With a :C4 discharge. Use only ;·n 
deg:reaser. Do not usC! in c~~r.:~c:...-~~~~e-o~~~------------;-

(Derivative Classifier) 
ADC 

(Number) . 
Records Mgmt/USEC 

(ntle) .... (org~. iz8tion) 

, ~ r, ... ; ",(" f' ~·n'"ln . , ( 
•• ,. '_""'J \..4 Derived·from TG-PGD·1, CG·PGD·5 TG·NNP.t . - ~ '-_ 

(So~rce Document or ClassIficatIon GlJide ilnd O"te G·.}·:J--

lJNCLASS:;:IEO '-JO! !.'t.:,';· ----------------'---
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The equipment must be inspected before cleaning to ,remove an blanks in lines, 
loose foreign materials, and to d~termir,e the metals of construction. All 
items should be properly rigged before' lifttng.with the· crane. Baskets are 

. provided for small items.0nly the chains pro.vided in this area should ,be used 
for rigging. Items ·shou:ld be rigged so maximum draining is accomp.1fished. All 
items should be thorough~y ~rained between soluti~ns and.rinse~. A hot water 
rinse is used as the last step and aids 1n the drying time. Some special 

. precautions are .listed be,low: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Ni cke l' -01 a:ted equipmc:1t mustbe~an:: 2d wi th care to prevent damage to the 
thin nickel plate. 

Und.er no condition shou}d steel items remain in the troxide tank in exc~ss 
of 4'0 mii nutes. This will etch themeta.1 suffi ci,ent ly to cause carbon to 
appear ,on the s,urface. 

Hone 1 items, when removed from the troxide tank, shoul d show a black 
smudge~ Ri,nse and! di:p in chromic acid to remove black smudge. 

the alkali soak t1,me for alumilnum ,materials must becarefwlly control!led to 
minimi;zeattack on the aluminum. Do not 1 eaveal umiinum parts suspended : 
t'he alkali, but move them in and out of al'kali frequently and spray off iJr 

visual inspecti1on ... The part should be thoroughly rinsed ,fimmediatelv. A 
bliack smut will form on the aluminum from the alkal i and a spray rinse and 
a chromi c acid di p is requ ; red forremova 1 of smut. 

Anew tank has been fabr~catedanri fi 11 ed with· a nitri c add and 
h:ydrofluoric aC':<l sciutl;)n f.er sr-,'" 'S5steel an!:!. 

The hydrochloric acid (He1) pkkl:fng tank shoul'd be used for steel items 
2.Ol.Y.. 

Inspect all steel pipe before treatmer.t iin theHC1 tank to make sur~ c. ~ 1 
the varnish coating on the stee~ p~~e is removed~ If it isnot~ rer~h the 
pipe iin the a1kaii t.:ink. 

Prepar&tion of the Solution 

This portion of the procedure establ.fshes the methods for the preparation of 
the various cleaning tank solutions. A -:leaning tank logisiiaintlined in the 
(-400 office fOlr the pu~pose of logging :he soluUon sample results from the 
hboratory. 

A. Alkali Tank - The alkali so,l;ution is u:s.ed toremov,e hy.drocarbon oils and 
g't:'eases whic'h have 110t previoI;Js1y be.en' removed by deg,reastng, soaps, and 
other res idues:, and tb neutral i ze mas t ac i ds and s iimi 1 ar agents. 

! ~ ~'S ! n s s j; fie d 
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SUBJECT: CHEMI,CAL CLEANING 0PERAnON 

, Al ka 1 i, Ch'emi cal' Precaut·f'ons 

Al kal i s are one of 'the most commonl causes of occupat1'onal de.rmatit.i S (" 

acting oli thesk,1n as. apri'inary 1rri;ta'nt.' The alk,alis characteris-
,tically i,mpart a soapy taste and feel to aqueoussol,ut10ns. Alkal1·ne 
solutions softenanddiss01ve'the,.top sKi,n l~yer and it be,comeswhi.te and 

,soggy, wrili,kled,and macerated.; ,Repeated exposure frequently results ',n 
the deve 1 opment of chroni1c eczematous s,k.1 n condi ti on. Stronger ca'ust 1 cs ' 

, mayp,roduce dlemfcal bu;rns which, are' ·o,ften deep aindslow1n,healing. , 

Alkali con,tai,ns sod1umhydroxide (60%) and sodium carbonate (35%). 
Emergency treatment t:or sid n or eye exposure is to Bush the exposed area 
with w,ater forlS 'm'inutes. 

In~,tial Al1ka11 Solution Preparation 

1. Fill ta'nk. half full of water, which will be approxi,mately 12,450 
ga 110ns. 

2. Heat the water to 20QoF. 

3. Add one pound of a 1 ka,l1 per ga 1 ~ion of water and a 1 ragitate unt1:lthe 
powder is completely dissolved. Three commercfal products are used: 
on low bid: Wyandotte 1268,Wyandotte CSR, and Pennwal't 8l. 

4. Finish £1111ng the tank with cold wa·ter to operating level and a110,w 
alk.aU sollut1on to reach, 190°F befo·re sta,rting clean1'ng operations. 
Additional ag,1taUon shou,ld continue H posstblre tofurtherdissohe 
the a 1 ka 11 powder. 

5. Request the laboratory to take a' sample a'nd analyze. the desired 
concentrat ion, should be 'between 14 to 16 ounces of alkali per gall'on 
of water. 

After continued operation, it will be necessary to have thealik.a1f 
solu,tion sampliedi by the laboratory at least once per year to determine 
the concentration. If the concen:ration 1s below ttile desired level (14 
to 1,6 ounces/gallion), 1:t will be necessary to replenish the soluUon as 
fonows: 

UncI ass i fie d 
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1. Requestthelaboraitory to take samples. form the aH~.a1Jtank. An air 
sparger should' be used to agitate the solution prior. to ·tak,i.ng the 

. '. sample. ,Data requested should 'b.e ounces/ganonof aH.a11 and ppml!.l. 
Data shoul,d be fned 1 ri 10.9 book 1in off1 ce. 

2. Subtract the actual ounces/gallon 'of aH.al1ob.tai<ned from the Tab 
sample from the desired ounces/gallon of aH:.alii ,which is.16.0. The 
difference·between the actual and desired will be the ounces/gallion 
of a lka 11 needed. 

·3. Mu.1tipl'y the difference1n st.ep 2 times the alkali tank volume"which 
is 24,900:· ·Th1s is the total, ounces of alkali needed. 

4. Divide the total'ounces of al,kal1 needed obtained fn step 3by 16.0 
(16 ounces per pound). n:'~ ·."i:l give you the total pounds of alkalf 
which needs to be added. 

5. Add the alkali to this solution and air agitate until the powder is 
c·ompl ietel y dh so 1 ved. 

6. Request the lab to come back and sample the alkali solution again to 
. verify ounces/gallon. Data from the sample re'sl!J1ts. should be placed 

1'0 'log book in, office. 

B. Troxide1ank. - Troxide is used to neutralize strong caustic residues·and 
to remove rust, mill scale, --and s1m·i·'aroxfdfzed products. Troxide is 
actually a trade iame of McDerm~d, ~~t., for their sodium bisulphate; 
however, Wyanco~te ~189 C;in ::.~ ;:,;;;.:.: .:~st as well. 

Trox iide Chem1 cal Preca1utfon s 

T'rox1de is 01 trade name of McOe.nilid for the.1r sodium b,isulphate. (\. 
Sulfuric acid is l,iberated ~n c6n:.3c~'l¥ithwater. If .taken to the 
de.composition temoerature of >~1Sc~, Troxide emits highlly toxic fumes of 
the oxi'de of SL:iCfiL;r. OJ r,'.:=.:::-: to neutralize ~he lcid incontac, 
with the sk.in un,tllal,1 arEas ofcon~actha.ve been thoroughly 1rri:;=-:"j 
with running water. 

IniUal Troxide SolutionPreparaUon 

1. ,fill the bnk half fulT of Wat2r, which will ,be approxi,mately 9,ZC8 
gallons. 

U n c\ ass if i e d 
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3 .. Add. 41,4'50 pounds of troxf:de and a,i r agitate unt i1 the powder is 
completely dissolved. Troxiide.contafnssoa'p anc:i will foam, 
excessi,vely 1 fag ita ted too vigorously. 

4. Fill thetanikwithcold water to o'pera,t1ng level a'nd allow troxide 
so 1 uti:on to reach l50oFbefore start 1l ng c,l ea'n; ng opera't; on. 

S.Request the laboratory ·to tak.e a sample and analyze. The desired 
concentration shoul'd be between 32 to' 36 ounce,s of troxide per gallon 
of water. 

After con:tfnued oper'at10n ,ftwi llbe necessary to have the trox iide, 
solution sampl led by the laboratory at least once per year to determine 
the concentrati'on.. It' the concentra,ti:on is below the desired ~,evel (32 
to 36 ounces/gallon). it ",nl be necessary to replenish the solution as 
follows: . 

Rep 1 en ish Troxiide Sol utfon . 
. . 

1. Request theliaboratory to take samplies from the troxide tan'LAn air· 
sparger should be used to agitate the so.~,utlonpri or to tal<. i ng the 
samples. ,Data requested should be 6unces/galton of troxide, 

ounces/ga 110n of copper (Cu), percent 1 ron (Fe), .ounces/ga Han' of 
suspended iol1ds and ppm U. 

2. Subtract the actual ounces/gallon of trox1de' obtained from the lab 
sample from the desired ounces/gaBon of troxiide, wh1,ch is 36.0. The 
d1 Herence between the ac-:.t;a 1 and desiredw,i 11 be the ounces/gal1!on 
of trox~de needed. 

3. MulUply the dffte,rence in step, 2 times the trox1ide tank volume which 
18,400. TM s h- the tota 1 ounces of troxi de needed. 

4. Divilde the total ounces of troxide needed obtained instep 3 by 1,6.0 
(16 ounces per pound). This will give yot:J the total pounds of .. 
troxi:de wh,; ch needs. to be added'.. . 

5. Request the lab to come ~ack and sample thetrox1de solution aga~n to 
verHy ounces/gallon. Data' from the sample results should be placed 
in the J'og book i nofti ce. 

U'n c la s Si:f.j,8 d 
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C. chromic Ac1 d Tank - Thechromiic acid tank ut 111zes a sol uUon ofsod1 um 
d1ch,romate (NaZCrZ07)and sulfuric add (H zS0 4 ). This soluUon acts as 
a strongp;cld 1ng agent for copperbearirigmetals ·and 'some alumi,num 
parts, leaving the' pairts shiny and bright. 

Chrom~c Acid Precaut1~~s 

Chromic ac;,d is averypowerfu,loxid1zing agent. In contact with · 
. orgclni¢ matter or reduc1,ng.agents, it causes violent reaction,s. Chr-::nic 
acild sO.l i!d. crystal s. wi 11 react wi'th oi,l s ,greases, and paper rapidly 
enough to ignite. On sk.in contact, wash with soap· and water and remove 
contamtn.ted clothjng. 

. . 

. Initi·alChr:-omic Acid Sol,ution!Preparation . 

1. Fill the tank half full of water, which will be approxfmatel,y 9,250 
gallons. 

2. Add 3.5 to 4.5 .ounces of sodtum dkhromate per gallon and agitate 
until all the dichromate has dissolved. A total of 4,500 pounds' 
should be added. 

3. Then add 675 gallons of 'sulfuric acid! a'nd fUl ta'nk wfth water to 
eight inches bel:ow weIr. A lag period of 30 minutes is allowed 
before starti ng cleaniing operolt 1 ons. 

4. Request the laboratory to take a sample and analyie. The desired 
concentrat,i on of sodirum di'chroma:te shou'ldbe 3 1/2 to 4 112 ounces/ 
gallion. The desi red percent by volume of sulfur1 C acid shoul dbe 
3 1/2 to 4. 

After continued operation, 1t will be necessary to have ·the concentration 
of sodi l:Jm d1 chromate and sul (,uric ac.id analyzed at 1 east once per year, 
or as requtred. Replenish, if necessary as fol'lows: 

Rep 1 en; sh Chromk Ac i'd' So lut 11"·n 

1. Request the lab to ta k.e samp i es f rom the chrom i C: aC.1dtan k.. An air 
sparger should be used to agitate the solu,ti:on pr~o'r to taking the 
samples. Data requested should be ounces/ganon of sod'ium dichromate 
(NaZCrZ07)' ounces/ga,non of copper (Cu), ounces/gallon of suspended 
solids, percent iron.~Fe),percent by volume of sulfuric acid (HzSO~) 
a:'nd ppm l!J. 

U n.cl·a, s si f ie d 
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2. . Subtract theactua 1 ounces!ga 11 on of sodium. dichromate obta iln~d from 
. the lab samples from the desired ounces/gallon (3 1/2 t04··1/Z ) of 

sodium·dichromate. T'he. d1 fference between the actua land the desfred· 
wi 1 Lbe theounceslga 11 on of sodf um dlchroma te needed~ 

3. Mu1t.iply thedHference in stepZ t1'me's the chromic acid tank. volume 
which is J.8.,500. This i:s the total ounces of sodium dichromate 
needed. 

4. Divide the total ounces of sodium dichromate obtai'ned in step 3by 
16.0. (1:6 ou;;C;S-in' pound). Ihis will give you the total pounds 
sodium dichromate wokh needs.to be' added.··· . 

S. After the proper amount of sodi,umd1chromate has been added (as in 
steps 1 through 4), the sulfuric acid must be added as follows. 

6 . The desi red ,p.ercent by vo l:ume of sulfurk aC1id(H zSO .. ) 1's 3 1/2 to 4. 
Oi vide thi s number by 1'00 to get percentage. 

7. Subtract the actual percent by vo l:ume of sulfurk acid obta i ned from 
the 'lib sample from the desired 3.65% by volume of .sulfuric acid. 
Jhe difference· between the actual and the d.sired.wi~l be the percent 
by vol,ume sulfuric acid needed. 

8. Muhfply the number in s,tep 7 times the chromilc acid tank. volume 
which 15 18,500. Thi s1s the gallons of ·sul furic add which should 
be added ta the tank. 

NOTE: A more accurate volume can be obtained 1f the specific gravity 
and percent purity of the sulfuric aci,d are considered. All 
sulfuric acid dosages are in gaUonsof66° Beac1ld. 

D. Hydroch 1 ortc Acid Tank (HCn - The HCl tank. 15 used' for a pi ck.ltng 
proces.sto remove rust, heat trea'ting sca'les~ and m,ill scahsfrom steel 
1 tems. 

Hydrochloric Acid Precautions 

Hydrochloric Acid (HC1) is an irritant to the mucous membra'nes of the 
respiratory tract and eyes. HCl is a colorless fuming llqutd which is 
strongly corrosive in the concentrated state. Reaction with most metals 
will produce flammab.le h~drogen Jas. HCl is incompatible w.ith materials 

. Urlc\assified 

( 
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SUBJ..ECT: CHEMiICAL CLEANING OPERAJION 

such as cyanii.des, sulfides, and sul fites(due to release .of HeN, H2S' 
.nd S02). Contact~d area should be· flushed with water for 15 minutes. 

Intt i all RCT SO~lut i onPreparatlon 

1. Fi 11 the tank to 4 feet depth wi th water. 

2. Add 18 gallons of Armohib-28 inh,ihitor to the water. 

3. Add 3,600, gall'ons 31% hydrochloric Gc1d to the water using a dip 
leg below the water l!eveT,to 'minim,;ze fuming. lihe desired 
hydrochloric acid concentration is 12% by weight. 

4. 00 not allow the solution te~p~r:t~re to exceed l700 F during the 
addition of the acid to the water~ 

5. After th.e acid has been added, fill the tank. to an 8-foot depth 
with water. 

6. Agitate the solution thoroughly with an· air sparger. 

7. Allow the so,1'ut1on to stand 16 to 24 hours before heating. Then 
heat the soliutionto 1300F and mait.':':ill~ith tempent:..Jre 
controller. . 

8. Request lab to anal yze soilut10n to veri fy concentration. 

Pick11ng of Steel 

I. Begrease the ttem in the vapor degreaser. 

2. Clean the ;tern thoroughly in the alk.ali cleaning so'luti:on. Mak.e 
sure no al kal t is carried over into the acid tank by recessed areas 
in item. 

3. Inspect all steel pipe before treatm~nt in the :Kl tan,k to 'ma,ke 
sure all the varnish coaUng on the steell pipe is removed. If it 
is not, rerun the pipe tn the al'k.a 11 tank. 

of 

4. Submerge the item in the pickling tan,k solution for 10 minutes and 
then inspect the item' for removal of rust and/or scale. If further 
pickling is needed, replace ttem in the soluti,an and inspect at 
.10-minute intervals. . . 

5. Rinse the item thoroughly in the warm water rinse tank. immed~iately 
after .remov.alfrompick.l~n~ so!lut10n, to aid in drying. 

Un clas S Ifled .. 
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After cant inuedo~c!"Jt ic-rl, f t -wffl be-necessairy to have the concentra t 1 on 
a;nalyzed at least once per year .. 'Replenis'h, ifnecessa,'fy', cts follows: 

Rep.1enhh HCl Solution 

L .Reque~_t.the. lab to takesamplies-from the HCl tank.. 'The desired 
concen,tration should be 12% by weight. 

. . . . 

2. When the acid concentiation is depleted to aibout8% by weight, dra·;n 
parf of the so 1 uti on and add suffki ent 31% HC 1: to brfng the 
concentrat iron to about 12% HCl (Tab,l e 1). 

3. Add .1/8 ,gallon of Armohil-Z8 periOD gallons of acid whenever the 
solution is replenished. 

E.NitricActd Dip Tank. - The acid c.1p' tank. f.s a much smane,r tank. than 
those di scu·ssed previously in this p.rocedure. It was constructed for 
stainless steel u.seon,ly. Theta,nk. is approximately 97,11 x 85" X 60" 

. steel tank. with a 1/4-1n. PVC plaite inside acting as a li[ner. The tank 
also hais a pvc flexiblie 'molded lin_er which f.its ins-ide the existing PVC 
1 i,ner. The desired concentration should contain ~by volume hydrofliuoric 
a'c1d (HF),ZO% nitric-a.cfd (HN0 3 L and the 'balance HzO. . 

Ni tri c Ac id.-Hydrof1.uori c Ac1 d Dip Tan'k. Precaut 1;ons 

Nitric aCid:-:-hydro,fluor.1c acid (HF) is extremely irritating and corrosive 
to the skin and mucous membranes. HF produces severe s~1n burns which 
are. s,low ·fn-heaUng. Nitric Add hcorrosive to the teeth .. Ni,trfc Acid 
is apowerftil oxidizing agent. The solutilon 1s damgerous H heated to 
decomposition ,because the evolut1[on of oxides ·of nitrogen and highly 
corrosive fumes of fluor1des. 

1ln1 t 1 a 1 N1tri c Aci d So 1 ut ion. Prepa'ra t ion 

Before preparation begi1ns,the concentration oJ the HN0 3 and HF should be 
lcinown. If there f s any doubt, take a samp 1 e of each and have the lab 
check the concentration. 

, I 11 (" I . . - r-
\- i, - .' I a ( ~ I T /' f"\. d 
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SUBJECT: CHEMICAL Cl~.O\NING OPERAHON 

1. Fi H the tank wHh approximately 1,126 gal'l ans af waiter (.3 1" deep). 

2. Add 293gallanso,f 56%nitr1c acid (HNO l ). 
, , 

, ' 

3. Add 44g~'11ons (1 drum)af 70%hydrofluorfc acid (HF). 

4. Using, theairhase. c1~cl:J'late the solut1,on thoroughly and then tak~ a 
sample. 

S. Request the laboratory to' 'analyze f,orpercent HNO l by vo l,ume and 
percent HF by vo l!ume. 

6. IF the solution in the, tank. does not meet the desired 3% HFarid 20% 
' HNO l. add add,i t i ana,l chemi ca 1 sand samp 1 e aga 1 n . 

F. Rinse Tanks - Two ri,nse ta,nks are pravi'.ded to' remove the alkalf. troxide. 
chramic aCid. HCl andHNO l c],eanf,ng solutions before praceeding,to the 
next cleaning itep. One af the rinse tanks is cold water and the ot!her 
is a hot water ta·nk. which ismaii1tained raOaF. ' 

G. Oispasal '"" All of the chemi ca li tanks con,ta i n traces of ura'n fum. Some 
ca.ntain chemicals whic.1 are h;'ghiy toxi,c and corros'1ve. In the event a 
spill occ,urs, or 1.tbecomes neces,saryto empty any of the chemical tanks, 
the liquid must be pumped to the ~eutral'1zation pit ~or treatment or 
off-phnt site dhpasa 1. The Ma ::;r~a I Termi nat Management Department 
shal:Jld be natified and materi'.al 'di'spased ·afin accordance with SPP-68, 
1101 sposa 1 of Ha'zardous Waste, Askarel, Was,te, Oi 1, and Scra'p Ha teri al S.II 

, Utilities, and Chem~cals 

,., r. c ' '. ,. . 
U .• ' I ass IT ! Sr] 
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CHEYfCAL CHEa.c'CAL CHEMICAL GAL 
IN TEMP DOSAGE 4"'BELOW GAL. LIQUID DIMENSIONS CLEARANCE 

NAME of' FT SOl. ,SOLUTION LIMIT UNITS WEIR W L D W L 

ALkAU ALKALINE 14 
Ric 8':"2'" POWDER 1'0 TO 24,'00 2,820, 46'-Z" ,'·2" 7'-e" 45'·8" 

16 
. .. 

WARM I leO' 24,900 2,820 S'-Z" 46'·2" 9_2" 7'-S" 45'·S" WATER 

TROXIDE. 32 OZ.TROX 
COPPER TROXIDE-E' 150 TO 18~400 2,230 6'-8" 44'-9' S'-7" 6'-S" 39-9' 

36 GAL 

TROXIDE TROXIDE-E 
32 ~X. 6'-8" 44' -'i', B'- .". 6'-8" 3"·'" ' STEEL I~O, TO 18,400 2.230 
36 . G.AL,' 

CRIC ~D~ 
3-1/2 OlSoo 

, S'_7tf 

I 01, R :rE ROOM ,TO, QI~HB 18;500 2.Z50 6'-'" 44'-S'~ ,6'-9" 44'-S", 
4':'./2 GAL.' 

cJ/o BY * - SULFURIC 3-1/2 
ACID TO 4 VOLUME 

~'-'-
COLD, ,ROOM 24,900 2,820 8· ... 2 .. 46'-2" ,'-zoo 7'-8" 45'·8" 

WAIER 

Hor '200 19,700 2,290 6'-'0" 44'-," 8'-7" 6'-10" 44'-," 
WAlE.R 

---- NITR!C ' A' '" nOOM 20% % BY 1,800 8' 7' 5' " - . -----_ .. _---- -'~---. ---;...- .-. - -
DIP ~Df:a:'L.uOO/(~ .ROOM 3% VOLUME 

. , 
. 

HCL HYDRocHLORIC 130 12.% ,% BY 10,000 7'-6" 22' e'-6" 
WEIGHT 

. 

NOTE- A~L SULFURIC ACID ,DOSAGES ARE IN ,GALLONS OF 66° BE ACID. 
SP. GR s 1.835 '3.2, %; HrSO. 

* PERCENT BY VOLUME EQUAL (GAL 66° BE SULFURIC ACID/GAL. SOLUTION) I 100 

INitiAL INITIAL CHEMICAL 
CHEMICAL 

WAtER CHARGE DOSAGE 
BELDW' 

DOsAGE GAL WEIR PER FOOT 

22.700 , 1'-2" 2,S20 LB. 22,700 LB. 

24,900 4" 
'. 

41.400 16.?D0 1'-4" 4,460 LB, 
LB. 

"1,400 16,200 .. -.... ",460 LB. 
LB. 

",'00 
LU. 17.500 S" 560'LB. 

675 84 GAL GAL 

24.900 4" 

. 
--

1',700 .. " . 

m GAl. 
977 ....... __ .... -;.. ... - -

~ GAL. ' .. .. 

3,600 GAL 
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CHEMICAL CLEAIIIIIS IISTlueTIO.S 
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STEP I STEP 2 STEP 3 . STEP 4 
MATERIAL OEGREASER ALKALI WARM TROXIOE 

(MINUTES' (UINUllS) WATER (MINUTES) 

-

* MONEL Fa GENERATOR PAIns NO~E J15 0-3 20-30 

STEEL Fr GENERATOR PARTS NONE 4S ·0-3 20:-30 

COPPER ~ GENEWATOR PARTS NONE 45 D-3 20-30 

MONEL PIPE 8 EQUIP.WENT 5-30 5 D-3 10-20 
.. ' 

STEEL PIPE a EQUIPMENT .S-3O 20-30 0-3 30-40 

COPPER TUBING 8 ~QUIPMENT ** 5-30 30 
. -

0-3 30 

5TAINLESS STEEL PIPE 8 EQUIPMENT 5-30 5 0-3 10 -15 
..• 

D-3 ALUMINUM "ARTS (WITH OXIDE .FILM' 2()-60 5(MAX) 0-3 STEEL TANI< 

STAINLESS STEEL (LtL) S-30 ~0-30 0-3 -

NOTE *: (0-3 . MEANS DIP THREE nMES' 

** TH~ HCL UW<. CAN ALSO 8E USED FOR PICKLING U 1\ C \ ass i 1 i e d 
STEEL ITEMS AT 10 MIN, INTERVALS 

'. 

TABLE '2 . 

STEP S STEP 6 
COLD ' CHROMIC 

WATER . ACID 
(MINUTES) 

0-3 * 10 
-

0-3 NONE 

0-3 5 . 
0-3 10 _. 

0-3 NONE 

0-3 5 

0-3 NONE 

PRESSURE 
RINSE 20 

- -

STEP 7 
.. 

STEP 8 STEP 9 
NITRIC COLD HOT 
ACID WAT£R WATER 

(MINUTES) 

* 0-3 ~ - 0-3 

.- NONE D-3 
. -

- 0-3 NONE _ .. 

- 0-3 D-3 

- NONE 0-3 

- ·0.;.3 D-3 

,.. HONE D-3 

. 
- 0·3 NONE 

30-45 - D-3 
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SUBJECT: . .' . .' TRi.CHt0fWETHYt'ENE HANDLING, C~400 

. I ~ INTRODUCTION 

Thi s procedure establ i shes the methods used' for transferring . ' 
trkhloroethylene (TCE) from the outside storage tank (10,800 gallon) to 
ei ther the degreaser day tank, or into 55-gall on drums at the 
.TCE drununiing station.. The preparation and unloading of : 

. T.CE from, tank ·trucks to the storage tank is covered in Standard 
Operating Pro.cedure (SOP) CH-350·Preparation and Unl10ading of Chemical' 

, TankVehi,cl es'" ,Part 3. ' . . 

Storage and 'handl ing of liCE inc1uc:!sa 10,.800 gallon storage tank and 
pump stalionon the southeast corner of C-400. The storage tank is 
diked and aluminum-lii,ned to ;protect the environment in ca'se of a spUl. (R 
the dike has an overflow line that goes i,nto the underground containment 
pit. Also 10.cated at the northeast corner of the di:ke l,s valve #23 to 
empty water or small TCE spills to underground conlai:nment pit." Do not 
open valve un,til contacting' superviSion!.1ihereis an unloading facility 
(southea'st corner) also which; is diked and a drain g01;ng into an 
underground containment. pH. Inside the C-400 buUding is a drumming , 
station (located at· Col. F-3l, a day tank, and the degreaser .. lhearea '" ~ 
surrounding the day tank and degreaser' i's, served by a ~ ... p"mp .. which . ~N)-
{t.l'.dcFl*~~s-cpt+1:ed.··tDrt .. .,..wnWJe .... diCiS"batAal~. ~\'. )J:~ 
Ani liqUid whi'ch accumulates in th~ underground containment pit must be . 
-nroplec;f for. TCE,-and approval given by-EnvironmentarControl before it 
can- be "pumped- 'out-to--the ·storm-s~wer.) . 

All valves iln the system ('Figure 10) are 'normally cl:osed except for 9, 
10,. 11, and 14. Valve 6 (3-way) is normaUyin the position to allow 
flow from the outside storage tank to the day tank. . . 

NOTE: An~ spills or leaks that requiTe treatment or disposal 
shall be handled in accordance with guidel ines set 
forth in SPP P-ESH-28 "On SHe Handling and lIalWiHng of 
Waste Materi a 1s ."DI~rO:;llv 

II. SAFETY PRECAUTIONS 

A. Refer to SOP CH-l' "Safety, Health ,?hysi cs, Invironmenta 1 ,and 
. Critical ity Control P,ractices in, C-400" for .general bundiing safety 
precautions. 

B.Refer to' J.ob Hazard Analysis II.-P-4 "liCE Unloading' and Transfer." 

Uncla(!~£fin~ , • '" ~I • ,'U L' 
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TRICHLOROETHYLENE HANDLI~G, C-400 

C. If TCE cOmes in contact wi th . the e"es.; rr~oate for atl east ten 
m~nutes. The fi rst treatment giiven at· the di spensary is irrigattoh; 
therefore, good ir,r;g~tion.at the scene of the accident isessentia,l. 

1. ··A safety shower and face bath .is located at Column E-2. 

2. Wear face shield aM ola·st1c palm. g]oves when filling. drums. 

II I . PROCEDURE' 

A. Transfer from'the0utside Storage Tank to the Oegreaser Hold Tank. 

1. Open val ves 20, 22, 7, and 12 and check to be sure the three-way 
valve (6) !handl';e is inhorizon,t.al (east) position. Val~venumber 8· 
is blanked 6ff - do not use. 

2. Open valves 2 ~nd 1 if using the south pump o~ valves 4 and 5 if 
·usi ng the north pump,. 

3. Check and be sure valves 1 and (3 are closed. 

4. 

5. 

6. 

Start the pump and transfer the TCE. 

Stop the pump when the degreaser hold tank is 

Close va lives 2.0 ,22, 7, and 1;2 and the valves 
Step 2. leave the three-way vallve (6) handle 
(east) po~ition: . 

t; -f 
fun]C''',A . 

to the pump used in 
in the horizontal 

7. An alternative means of transferring liCE to the hold tank and 
pref~rred means fiS by use ·of ai r ipressure. 

8. When using air pressure, go to Steps B.l,B.2"B.3, B.4, B.7, and 
B.8. . ' . 

. .. 

B .. Transfer From lihe Outside Star.age to 55-GaNori Drums atnrumming Station. 

All drums are to be inspected for c] eann ness and 1 eaks :before bei ng 
filled. Drums found contai'ning substances are to be emptied and 
c1 eaned. Drums that develop leaks after fining are to be emptied 
iimmediately into the degreaser. 

1. Close va he 10 and open valves A-I and A-2. 

( 
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2. AdJust regulator to control storage tank pressure at approxfmate:ly 
.......,sig. It? 

. . . 
3. Open valves 22,20, 7,0-1,0-2, and 0-3. Handlle of three-way val:ve 

(6) should beln horizontal (east.) positl'on. Be sure valves 1, 13, 
and 12arecl osed. ,Do riot open 8. . 

4. Open valves 2 and 3 to go through south pump or valves 4 and 5 tOI go 
throlighnorth i pump. Do not run the pumps while fill1.ng: drums. 

·5. Close va,lves A-l andA-2 and open vent valve 10 to bleed pressure 
,off tank.' 

6. C~ose valves 22, 20, 7, 0-1, Q-2, 0'-3, and the valves to the pump 
used inStep 4. Leave the three-way va live (6} in the hori,zonta 1 
(east.) position .,00 not open,8. 

Manager - Utiliti~s and Chemical 

Manager - Operations Oi'vi sion 



APPENDIXF 

PERSONNEL INTERVIEWS 

Name: __________________________________ _ 

Position: Front Line Supervisor 

Date of Hire: April1974 Date assigned to C-400: April 1974 

Period worked in degreaser area: 1974-1990, intermittently 

Large ReleaseslLeaks: None observed from degreasers. Not involved in truck unloading. 
When: 
Quantities released: 
Release point: "Box drain" near column B-4 welded over in about 1990, probably for cooling water 
drain from de greaser [west side] cooling coils. Work from the small degreaser[west side] was always to 
the south of the degreaser. 

Carryover of TCE to cleaning tanks: 
Frequency: Unknown. 
Quantity: Small. Large quantities would have caused problems [see Vaughn interview about 
TeE/alkali reactions]. 

Carryover of TCEto floor drains: 
Frequency: Frequent for small quantities, infrequent for large quantities. 
Quantit)': Doesn't know of any pathway to get TCA into the northwest sump. Equipment de greased in 
west side degreasers set down between columns E2-F2-E3-F3 and less often north of the degreaser 
between column lines 5 and 6. Never observed the depressed area in the vicinity used for setting 
equipment down afterdegreasing and doesn't know why it was there. 

Disposal of degreasersludge: . 
Frequency: Annually 
Disposal point: Unknown. 

Disposal; of cleaning tank sludge: 
Frequency: One time. 
Disposal point: Liquid and sludge pumped to drums. 

Additional information: Transition pieces and process piping. - tried to handle equipment so it would 
drain. Some equipment (including aluminum), taken from degreaser to HCI or trioxide tank -no reaction 
with TCE carried over in equipment. Same care taken in draining this equipment. TCE not used 
elsewhere in building. 

Interviewer: SEE ORIGINAL Date: 
Interviewee (Optional): ________________ _ 



Name: _________________________________ _ 

Position: F1ront Line Supervisor -

Date of Hire: April1974 Date assigned to C-400: April 1974 

Period worked in degreaser area: 1'974 - '1990, intermittentl" 

Large ReleaseslLeaks: None observed from degreasers. Not involved in truck unloading, 
although suspects there were drips from hoses when disconnecting trucks_ 
When: 
Quantities released: 
Release point: 

Carryover ofTCE to cleaning tanks: 
Frequency: Unknown, but probably frequent for small: quantities. 
Quantity: Max. of 1 gal. Transition piece bellows would have had the most. They hung these pieces at 
an angle or they would drop to the floor. Freon piping with elbows would have had some carryover. 

Carryover of TCE to floor drains: 
Frequency: Infrequent, but sometimes large quantities from the east side degreasers. 
Quantity: Very small quantities to floor from west de greaser. 2Sgal at the most to floor ,drain south of 
east side degreasers. Other than that, \-ery little. The west side degreaser was used for machine shavings_ 
They were set on ,the floor close to column B-3 when degreased_ Four holes were punched in the bottom 
of each drum and they tried! to, drain the drums well. No reason for TCA to be in northwest sump. 

Disposal of degreaser sludge: . 
Frequency: Annually 
Disposal' point: Sludge placed in drums. Disposal method/location unknown. 

Disposal' of cleaning tank sludge: 
Frequency: One time except for alkali tank. which was cleaned twice. 
Disposal point: Liquid and sludge pumped to drums. 

Additional ,information: When material that contained some TCE was placed in the alkali tank, there 
was a reaction (acidlbase type) involving bubbling and foaming. Every effort was made to drain the TCE 
out - it was expensive. TCEffCA not used elsewhere in the building, although maintenance would get 
buckets of TCE. and take back to work areas. . 

Interviewer: SEE ORIGINAL Date: _____ _ 
Interviewee (Optional): ____________ _ 



INTERVIEW FORM 

Name: 
Position: Chemical Operations, C-400 

Information: Degreaser run daily during upgrade. 1970s to. early 1980s. After upgrade,ran 
regularly but usually on day shi,ft. 

TCA: OHy Stokes Pumps. Various small jobs. Parts put into a basket and lowered into bath. 
Many parts were washed with TCAfrom the ,recirculating pump and then left in the vat to 
remove more oil. 

TCE: Used two cranes. Sometimes would let the material sit on the floor. Material going on to 
the other tanks would be set on the depressed area. Things like compressors that would not go to 
the other tanks would be put on a cart in the "Parking Area" on the main floor. Thinks this drain 
went to the neutralization pit. 

Name: 
Information: Int:970slhere were always parts lined up on the floor following degreasing. A lot 
of the sheHs would have material in them that would run onto the noor. Parts were drained back 
into the tanks but there was always some material that leaked onto the floor. Recessed area was 
used sometimes to put parts and sometimes pipes while waiting for the cranes to move on. 

Name: 
Information: Large parts would be set on the floor/cart after degreasing if it didn't need to be 
pickled. Believe that they placed pipe in the recessed area awaiting going to the alkali bath. 
Happened very seldom. Said there were drips from removed parts,but doesn't recall any large 
releases from the degreased parts. Small degreasers didn't have a still so it had to be shut down 
and the sludge shoveled out. Small parts would be taken out and placed in a lay-down area near 
the tank. 

Interviewer: 
Date of Interview: October 21, 2001 

12119/01 



INTERVIEW FORM 

Name: 
Infonnation: Piping, compressor parts were degreased during the upgrade program of the 1970s 
and early 1980s. Converters (fins) would ,retain TCE. 

Stoker pumps were typically degreased in the TCA tank. Typical,ly, piping, etc., was degreased 
and placed in the depressed area prior to moverri~nt to the alkali bath. Didn' t ,recall any spills or 
releases 

Name: 
Infonnation: Supervisors ,transported TCEout in 5 gal buckets. One time a converted shell 
without a hole was drained on the ,tlbor. 

Name: 

Infonnation: Doesn 'tremember setting pipes, etc. in the recessed area. Doesn't remember when 
the degreaser was shutdown. Doesn't know of any other releases. 

Name: 
Information: Prov,ided information on when the drains may have been plugged in C-400~ He 
mentioned that headed the drain plugging project. The plan to plug drains was written 
in December 1986. Based on the date of the ,plan, it is believed the drains were plugged in 1987. 

Interviewer: 
Date of Interview: October 23. 2001 

12/19/01 
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