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EXECUTIVE SUMMARY 

This facility safety analysis (FSA) provides final hazard classification and 
authonzauon basis documenwon for the Process Waste Transfer System based on the 
hazards associated with thls system Th~s FSA meets requirements for an auhtable safety 
analysis as referenced in Department of Energy (DOE) Environmental 
Management (EM) limted standard, DOE-EM-STD-5502-94, Hazard Basehe 
Documentation 

The Process Waste Transfer System (PWTS) provides a means to transport, via a 
system of underground lines, process hqwd low levelllow level rmxed (LULLM) waste 
solubons from Site process facihtw to the 231 “B” Tank for intenm storage Intenm 
storage of thls waste in the 231 “B” Tar& supports the Aqueous Waste Treatment System 
(AWTS) Project, an rntegral part of the Site Wastewater Treatment Strategy designed to 
enable early Site closurc AWTS hjcct  mtem opemons are planned to end in 2003 
The 231 “A” Tank 1s not currently a part of the AWTS Project, but is described m h s  
safety analysis as an element of thc 231 Tanks segment of the PWTS The 231 “A” 
Tank is presently bemg emptied and cleaned The 231 “A” Tank may be used m the 
future by the AWTS Project, if requind, for contmgency storage In adduon to 
underground transfers, various other misCellanwus source transfers are accomphshed by 
means such as tanker truck or aboveground h e s  Major components of the operatmg 
system include underground ha, valve vaults, and the 231 “B” storage tank that 
prowdes a 950,OOo-gallon mterim storage capacity una such time as the AWTS Roject 
is operational 

The hazards associated wth the Process Waste Transfer System include a vmety 
of radmamve and hazardous chemical constxtuents The pmcipal receptors at nsk are 
the mmcdmte and collocated workers. The major nsk to collocated workers IS exposure 
to an accidental release of ra&oactive and hazardous chemcal waste solutxons Major 
mks to the immediate workers are standard mdustrial hazards that are addressed by 
DOE-prescribed occupational safety and health standards No potenbal pubhc 
cowuences were identified. 

Based on guidance provided m DOE-STD-5502-94, Hazard Baselme 
Docwnentafion, the final hazard ClaSsificaQon for the Process Waste Transfer System, 
mcludmg the system’s Bssoci8tcd 231 “A” and “B” Tanks segment, the PWTS 
pumphouse, valve vaults, and transfa hnes segment, and the tanker trucks segment is 
radiobgzcaf. The PWTS IS distributed across the Site, and as such, is segmented as 
allowed by DOE-STD-1027-92, Attachment 1, General Ground Rules The lack of 
physical interacuon between the independent PWTS elements or segments (e.g., holdup 
m the piping/vaults and interim storage 111 the 231 Tank) precludes bnngmg rdologcal 
matenals such as plutomum (pu) together or causing hannful interacbon from common 
severe phenomenon 

A radrobgd classification reqwres compliance with applicable OSHA 
Standards, pmparation of a site-specific Health and Safety Plan (HASP), and preparahon 
of an auditable safety analysis. This analysis serves as the Process Waste Transfer 
System’s auditable safety analysis. 
Rcwsion 3 
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1 INTRODUCTION 

The Process Waste Transfer System (PWTS) consists of a network of 
underground piping, valve vaults, pumps, fixed and portable tanks, and tanker trucks used 
to transfer hquid low levevlow level rmxed (LULLM) process waste from waste- 
genemng facilibes to the 23 1 “B” Tank for intenm storage The 23 1 “A” Tank is being 
emphed and cleaned and is not a part of the AWTS Project at this time For purposes of 
thls safety analysis, the 231 “A” Tank is included as part of the 231 Tanks segment, 
however, thereby allowing its potenhal use in the future by the AWTS Project, if 

r e q d  In addbon to standard basehne operauon, mamtenance, and surveillance 
a&vitm, actiwtm performed in the vanous PWTS elements are focusing on hazard 
redurnon in support of near-term RCRA StabldClosure activihes Future PWTS 
activitm wdl mclude Erndmon, and decontammahon and decomrmssiomng (D&D) in 
support of site closure 

This facihty safety analysls (FSA) is a part of the Rocky Flats Envuonmental 
Technology Site (RFETS) Size Safty Analyszs Report (Site SAR) (RETS, 2001a) It 
addresses the final hazard classifiaon and documents the authonzabon basis, includmg 
facility participation m Site Safkty Management Programs (SMPs) for the PWTS The 
P’WTS is classified as rudwZogicul in accordance with DOE-EM-STD-5502-94, Hazard 
Baseline Documentatron (DOE, 1994a). 

DOE order 548023, Nuclear Safety Analysis Reports (DOE, 1992), Hazard 
Chtegodzation and Accident Analysis Technzques , DOE-STD- 1027-92 (DOE, 1994b), 
and DOE-STD-5502-94 (DOE 1994a) mandate that safety evalumons be performed for 
f d t i e s  that have the potential to adversely affect the health and safety of the workers 
and the pubhc or the envmnment. The Site SAR meets these reqmments and provides 
safety documentation for facdities classdied as nuclear hazard Category 3, raologcal, 
non-nuclear, and industrial. The Site SAR is separated into two volumes, the first 
contams mfomation that is apphcable to the site as a whole, and may be referenced by 
all authorization basis documents. Site-wide i n f o m o n  contamed m Volume I include 

descriptions of the site and site-wide utdiues, 
authomon basis safety analysis methodology, 
Momation concernrng site-wide hazards, 
summatres of the Site Safety Management Programs (SMPs), 

0 site-wde opcmonal controls, lncludmg transportahon, engneenng, and 
outdoor waste management controls , and 

0 facihty summanes and mteracbons 

This FSA provides specific mformahon on the activities performed in the PWTS, 
a general descnpbon of the system, and develops the potenhal consequences associated 
with hazardous mated inventory mfonnmon The safety analysis uses a hazard 
idenbficahon checkhst and descnphon table to provide the framework for the analysis 
Standard industnal hazards noted on the table are not analyzed in detad unless they 
mtmte a release of hazardous matenals or worsen the consequences of a hazardous 
m a t e d  relea!se 
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2. FACILITY DESCRIPTION AND ACTIVITY CHARACTERIZATION 

This section provides a brief descnption of the elements compnsing the P W S ,  
operation of the system, and the system’s interfaces with other facilities and operations 
on the Site The PWTS provides a means to transfer process liquid L U L M  wastes from 
Site nuclear facihes to the 231 ”B” Tank for interrm storage until the AWTS Project 
becomes avadable to treat this waste AWTS Project planning and system descnptions 
are documented in the Statement of Work for Ofsite Aqueous Waste Treatment System 
(K-H, 2001a), Statement of Work for Onsite Aqueous Waste Treatment System (K-H, 
2001b), and the Prelunuuzry Hazard Categorization for the Aqueous Waste Treatment 
System (K-H, 2001~) Because of the relavely low level of hazards associated with thls 
system, it has no safety class systems that are depended upon to rmhgate the 
consequences of a potenhal accident System and opemonal descnphons provided in 
this safety analysis are for infonnation purposes only 

21 FACILITY MISSION 

The PWTS consists of a network of pipmg, pumps, valves, and storage tanks that 
are used to transport process waste from waste-generatmg facllihes to the 231 “B” Tank 
for merim storage. Waste streams pemtted m the system consist of RCRA hazardous, 
non-hazardous low-level, and &oactive rmxed aqueous wastes comphant with 231 
Tanks’ Waste Acceptance Critena (WAC) These wastes are categorued as low level 
wastes (mcludes incidental groundwater), and hgher-level treatable wastes (mcludes 
hquid process utihty and hqwd D&D wastes from waste generator facihhes). The vanous 
waste streams are transfend through separate pipehnes The overall system has been 
identified as Resource Conservatron and Recovery Act (RCRA) Urut 3743 (RFETS, 
1997). 

Buildings 559 wa 528.707 via 731,776,777,881 wa 887,883, and 866 are all 
directly comrected to the system. Buddmg 122 uses portable tanks Bulldmgs’ 444 and 
447 waste IS bransfemd to Bulldmg 891 via tanker truck. 

After the AW”S Project has been approved for operahons and as part of the 
actlwties assammi with general nsk reduction and Site closure, the PWTS wdl be 
brought to closure using the RCRA closure process and rerndated The system wdl be 
systematwaUy deactivated and closed in stages as the operations m interfacmg Site 
facilities cease or are deactivated. 

2.2 FACILITYDESCRIPTION 

The Process Waste Transfer System for lntenm operahorn is cornpnsed of 

Undergroundhes 
20 valve vaults (VV 1 thru W 20) 
Butlding 231 pumphouse 
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Tanks 231A and 231B (Intenm RCRA status pending closure, still designated as 
Units 43 01 and 43 02 respectively) (Note the “A” Tank is being emptied and 
cleaned and may be used in the future by the AWTS Project, if operationally 
r e q u d  1 
Bmlhg  428 pumphouse (PS- 1) 
Tank D-853 (presently in a RCRA Stable conditlon) located in Building 428 
Tanker trucks for onsite transfers to the 23 1 ”B” Tank 
Portabletanks 

2 2 1 System Configuration 

The previous mission of the PWTS involved transportmg process waste from 
waste-generating facilities to Burldmg 374 for treatment To support Site closure and 
tmely decommissioning of Buddings 371/374 and the PWTS itself, the PWTS’ rmssion 
changed to provide such liquid waste transfer to the 231 “B“ Tank for mtenm storage 
until the AWTS Project becomes operational The “231 “A” Tank is not part of the 
AWTS Project at this time. The PWTS present mssion-relatlonsbp to the AWTS Project 
interim and tinal Operation is depicted in Figure 1 Each fachty or group of facllihes 
possess(es) a tank or set of tanks for the accumul&on of hqwd waste Each of these 
facility tanks or tank systems also has a pump or pumps, whch provide the motwe force 
for transfw of the waste Erom the tank(s) of ongm to the 231 “B” Tank for lntenm 
storagt. As can be scen in the figure, the identlfied buddmgs are either mdmdually or 
mllectwely c o d  to the system by way of the PWTS’s valve vaults 0 The h e s  
between the various facilities’ tank(s) and the respectwe first valve vault are equipped 
with one or mort check-valves to prevent backflow 

The valve vaults am underground concrete structures with above grade access, 
varymg in depth to COmptIIsatt for dfferences m associated piping depth The purpose 
of the W is to allow for various valve bneups, isolation of porhons of the system for 
maintenance and the isolation of portions of the system that are no longer m use The 
interiors of the vaults have fa-foot hgh Gundel h e r s  to provide contamment of any 
fluid leaked into the vault@). The hers are sufficiently spaced away fiom the outside 
wall of the vault to p v i d e  a space for potentlal accumul&on of water leachmg through 
the outside wall. Each of the valve vaults is protected by an above ground structure 
which provides protection from the weather to keep precipimon from entenng the vault 
sumps. ’h pmtcctive structures are either permanent metal buildmgs (6), temporary 
structures constructed of wood and reinforced plasbc film sheeting (13), and one 
Plemglas and wood structure 

The system also mcludes the Buildmg 231 pumpmg station The stahon is 
compnd of the pumphouse itself and the two adjacent tanks, Tanks 231A and B 
Buddmg 231 houses pumps, piping, and valves that are used to transfer wastewater 
between the tanks and Valve Vault 12 The Bmldmg 23 1 pumphouse can also be used to 
pump (or assist to pump) llqwds from tanker trucks into Tank 23 1 “B” As part of the 
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A W S  ONSITE INTERIM OPERATION r-7-l 

FlGuRE1. NEWPR~SWASTETRANSFERSYSTEM 

AWTS Project, the 231 ”B” Tank will be the pnmary locmon for m t e m  storage; the 
“A” tank is presently being empsied and cleaned The 23 1 “A” Tank may be used m the 
fume by the AWTS Project, if r e q w r e d ,  for contmgency storage. An exisbng transfer 
stahon is located at Building 231 to facihtate waste transfers to and from the 231 “€3“ 
Tank via tanker trucks from soucces throughout the Site 

Buddmg 231 consists of a below-grade concrete structure and an above-grade 
pre-engine!ered metal structure. The operatmg floor is the lower porhon of the bddmg, 
whde the aboveground portion serves p m m l y  as an access way A pad-mounted dry- 
type transformer outside the buildmg supplies 480-V electncal power A dry-type 
transformer inside the building provides 240/120-V power 

Tank 231” 1s used to store LULLM liquid utdity wastes from facrllty sources, 
dumpster tanks, and tanker trucks, as well as from D&D actwitles m nuclear fachues 
across the Site Both the 231 “A” and “B” Tanks are vertical, cyhdncal steel tanks 
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located north of Sage Avenue near its intersection with Seventh Street The capacities of 
the 23 1 “A” and “B” Tanks are 250,000 gallons and 950,000 gallons, respectively The 
tanks are equipped with both mechanical and ultrasonic level detectors, which have 
remote readouts in the pumphouse. 

Building 428 is Pump Stahon No 1 of the Process Waste Transfer System The 
buildmg houses the tank and pump transfer system to accumulate and transfer aqueous 
wastes Tank D853 IS out of service Bmlding 122’s waste is transferred from a small 
tank to a dumpster tank for shlpment via tanker truck to the 231 “B” Tank for intenm 
storage 

2 2 2 Protectwe Features, Eqwpment and Leak Detecbon 

The underground pipmg runs are made with double wall plasuc pipmg to 
m8x1111lze confinement and to provide a means for leak detecbon The double wall 
pipmg is coupled to single wall Pipins withm the m e r  space of the vault created by the 
vault her .  The location of this coupling is made such that leakage of the m e r  pipmg, in 
the between-vault pipmg runs, will drain mto the annular space between the mer  and 
outer piping. The leakage will then be delwered by gravity to collecbon reservom 
hcatedat the singledouble w& transitions m one or both of the valve vaults adjacent to 
the leakage source. These rescrvoirS are equipped with level detection, whuch alarms on 
fluid accumulation in the reservoir. 

Each vault contains a sump m the floor to collect leakage from the valves and 
pipmg mtahcd within the vault. There are three alarms in each vaulr one m the leak 
dctcct~on bottle, one in the liner sump and one betwea the h e r  and the concrete wall of 
the valve vault behirad the her. Ground water in-leakage is generally the source for 
water accumulating behind the lincr. Any of the three level md~cators hted wdl cause 
an annunciation local to the valve vault and in the Burldmg 374 control room, alarm 
munciat~on locations may change in the future with operauon of the AWTS Project 
Waste operations responds to these alarms, idenbfies the source of m-leakage, isolates 
processes potentially causing leakage and returns the accumulated flud to waste 
processing. 

Each valve vault is equipped wth hand-opexated fire exupshers. All of the 
aboveground buildings am equipped with blowers to ventdate the vaults pnor to entry A 
portable generator powers the blowers After venhlaung the vaults, confined space entry 
qwments are fulfilied before vault entry 

Bullding 231 IS eqwpped wth heatmg, safety shower/eye wash, fire detecuon, 
and telephone service. There i s  also a spill response cabinet on the outside of the 
Wdmg Tanks 231 “A” & ‘W’ are mounted withm concrete secondary conta,inment 
berms that arc lined unth Hypalon. Water collected in the berms is pumped lnto the tanks 
or to ground, dependent upon guidance from surface water personnel The capacity of 
the berms is adequate to contain the en- contents of the tanks The 231 “A” and “B” 
tanks are isolated via valve alignment to preclude co-mngling of waste between the “A” 
and “B” Tanks. 
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2 2 3 Facility Systems and Utilrties 

Operation of the Process Waste Transfer System requires several site utilities 
electnc power, radio and telephone communications, fire detection, and domestic water 
for safety showers 

2 2 4 Facility Interfaces 

The Process Waste Transfer System interfaces with several facilities on Site It 
accepts process waste from Buddmgs 559, 707, 774, 776, 777, 866, 881, and 883 for 
transfer to the 231 “33“ Tank for intenm storage untd the AWTS Project becomes 
opemonal It also receives wastewater from other Site sources, such as Build~ng 886, 
ma tanker trucks Bullchng 122 waste is collected in portable dumpster tanks that are 
transferred to the 231 “ B  Tank Buldmg 444 waste is transferred via tanker truck to 
Buuldmg 891 for treatment. 

2.2 5 PWTS Closure 

Upon a u t h o d  opemon of the AWTS Project, the shutdown and 
charactemon of PWTS wdl begin. Buillng 374 wdl flush PWTS piping and leave as 
much of the PWTS (pipmg and 17 valve vaults m]) in a RCRA Stable conQbon as 
possible, after which PWTS remahation may begm Momtonng of the valve vaults 0 
will contmue untd PWTS remediaQon is complete Three PWTS W s  (# 9, 12, and 13), 
however, will r e m  m semce to fachtate the AWTS project’s transfer of LULLM 
wastewater from Buildmgs 371 / 374 and 707 / 776 / 777 to the 231 “B” Tank These 
three PWTS Ws wdl be brought to a RCRA Stable conhaon and remechatedhmoved at 
a later date to complete the PWTS D&D actwibes 

2.2 6 Facdity Inventory & Source Tern Development 

The procesS Waste Transfer System transports and collects aqueous liqmd wastes 
from process facilities and en-tal sources. Wastes entered into the system must 
meet the 231 Tanks’ WAC I d t s  of < 8.4 grams Pu eqwvalent and a m u m  pH of 5 
for each segment: the 231 “A” and “B” Tank segment, the PWTS vaults and h e s  
segment, and the tanker truck segment InQvidual nuclear facihty waste generators 
maintain radionuclide actrwty set points that are venfied via sampling and analys~~ and, 
inventory control balance p t m l s  to meet the 23 1 Tanks’ WAC pnor to waste transfers 
Valve vaults, Buuldmg 23 1 (the process waste pumphouse), and transfer lines do not store 
wastes, but may contam residual hqud waste holdup that remans in lines after a waste 
transfer is completed Tank 231 “ B  has a capacity of 950,000 gallons (the 231 “A” 
Tank bemg emptied and cleaned has a capacity of 250,000 gallons) Site process 
wastewater is transferred to the 231 “B” Tank for intenm storage via either the PWTS 
pipmg segment or tanker trucks only after venficabon that a transfer is comphant with 
the 231  Tanks’ WAC. 
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3. SAFETY MANAGEMENT PROGRAMS 

The authonzation basis for the PWTS relies on adequate Site-level 
implementation of Site Safety Management Programs (SMPs) as defined in the Rocky 
Flats Environmental Technology Site Sufefy Amlyszs Report (Site SAR), Chapter 6 
(RFETS, 2001a) SMPs provide Site-level implementahon of specific safety functions 
assumed in the safety analysis that are either specifically credited or recognized to be 
important for providing defense-in-depth All of the identified SMPs and their 
programmatic elements are implemented at a Site level 

Bmldmg-specific implementation of some SMPs is requlred based upon the 
specific hazards idenhfied in Sechon 4, Hazards Analyses These SMPs are implemented 
usmg a graded approach that 1s focused on those specrfic attnbutes of the SMPs 
associated with idenhfied hazards, hazard assurnphons, and mhal con&tions presented in 
the d e t y  analysis 

3.1 S M P  RELATIONSHIP TO HAZARDS ANALYSIS 

The followrng secclons delmea& the relat~onshp between the vanous Site-level 
SMPs and the PWTS’s current rmsslon, opermon, and related hazards 

3.1.1 Facihty Pmcip&on In Site-Level Implementahon of SMPs 

Based on the current fa&@ mission and those hazards idenhfied for the facility 
rmssion, the faclllty partmpates m the followmg SMPs at a Site level 

Conduct of Operations 
Configumon Management 

Cnhcahty Safety 
Document Management 

Emergency preparedness 

Enginee!mg 

Environmental Management 

Frre Pmtechon 

Integrated Work Control 
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Nuclear Safety 
Occupational Safety and Industnal 
Hygiene 

M o l o g d  Protechon 
Testmg, Survedlance, and 
Maintenance 

Tmrung 
Transpornon Safety 

Waste Management 

Quallty Assurance 
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3 1 2 SMPs Important to Hazard5 Analysis 

Thls section descnbes the SMPs that are applicable to the safe operation of the 
The following SMPs provide the basis for PWTS based on the system’s life cycle 

msuntammg the safety envelope of the facility 

0 Waste Management 

Attributes of the PWTS Waste Management Program focus on (a) ensunng waste 
generabon, samplmg and analysidcharactenzahon, transfers or transportation, storage, 
and illsposal are performed in accordance with State and Federal regulabons, (b) 
controlhg confimon, locatron, and quantities of hazardous, radioactive, and mxed 
waste, (c) mamtamng a current, documented waste inventory, and (d) perfomng routme 
surveillance, inspec~ons, and momtonng of compliance with regulabons The facility 
performs mventory controls such as sampling and analysis to confinn compliance with 
thc 231 Tanks’ WAC The faclllty also performs and documents waste management and 
envitoI1II#Iltal prornon acbmbes, such as routme surveillance and inspezQons, in 
acco- with the pemt conditions of the Site Resource Recovery and Conservation 
Act (RCRA) Permit (RFETS, 1997) 

Administrative controls are placed on the PWTS hazardous matenal inventory to 
pnvent the introducbon of matenals mto the facllity that would invahdate the safety 
analysis basis of the faclllty, includmg its rudiologicul categorumon Important 
attributes of the Nuclear Safety Program for the PWTS focus on inventory controls such 
as sampling and analysis and material control balance that huts the quanhQes of 
&onuclides to less than 8.4 grams Pu equivalent in each PWTS segment in accordance 
with the 231 Tanks’ WAC 
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4 HAZARDS ANALYSIS 

The actlvity and facility descnptlon provided in this FSA provides the basis for 
the identlfimon and evaluatron of hazards provided in ths sectlon Routme 
occupational hazards are regulated by DOE-prescnbed occupauonal safety and health 
standards and are not evaluated further unless they initiate a release of hazardous 
matenals or worsen the consequences of a hazardous matenal release Thls section 
deterrmnes the final hazard classificatlon from which the operational controls found in 
Sechon 5 are denved. 

4.1 METHODOLOGY AND ASSUMPTIONS 

The methodology contamed m the Safety Analyszs and Rzsk Assessment Handbook 
(SARAH), (RFETS, 2001b) is followed m thls hazard analysis Charactenst~cs of the 
system and waste stmms desctrbed in Sechon 2 are used for &IS analysis 

4.2 HAZARDIDENTIFICATION 

All hazards bted 111 Table 1 were evaluated to specifically ident@ those hazards 
associated with the PWTS operation and hazard reducbon act~vihes m advance of 
rernedimon and D&D. The hazards present are mQcated with a “Yes” and are described 
III greater detail in Table 2, which provides informahon on quanhty, form, packagmg, and 
l m o n  of the hazards. As mchcated m the remarks column of Table 2, most of the 
hazards m collsidered standard mdusmal hazards 

TABLE 1. PROClBS WASTETRANSFER SYSTEM HAZARD IDENTIFICATION CHECKLIST 

24 Biohazard I No 
12potentlalEnagy YeS 25 Unknown or Unmarked Matenals YeS 

13 Non-I~RadtatlmsourctS No 26 AnyOtherHazards No 
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TABLE 2. PROCESS WASTE TRANSFER SYSTEM HAZARD DE~CRIP~ONS I 

Plammablestorsgecsbrnez z s ~ o f g a s o ~  
stomlmstcdamaad 
hqac6cd prropaae cyitnder 
m storage &ne# outside 
BmlQng 231 

transnussion lines 

- small q w t l h e s  
- Contrunas and storage cabinet, - Adjacent s m  cabinet - HAZCOM Program. 
- Fire exhnguisher 

Power lies,  exposed and 
underground throughout 
Site 

12. POTENTULENERGY 
P u m p h e a d ~ ~ u r  bqud contamed in double - Low pressure system standard 1ndUStnal 
llqud lines wall Lures. valve vaults, - krmted worker access hazard 

asdsgsoaatedlmcsand - Double contaullllent 
vessels - Underground lines 

- Below grade components 
* 

- Lines are constructed per 
ANSI c2 
- Overhead lines isolated by 
height 
- Underground lines isolated by 
bund 
- Procedures. tmning, protective 
equipment for mamtenance 
fuses and breakers, swtch out 
capability 

~ 

- Confinement 
- Teshng 
- Radmhon Protemon Program 
- Spill Preventlon Conml and 
Countermeasure (SPCC) 
prosram - PPE and tra~ning required for 
operators 
- Operahonal requrements for 
soluhon pH 

Standard industnal 
hazard 

standard industnal 
hazard 

9. COMPR&SSEDGASET 
Impounds. SeeItem8 I 1 

11. gINETICXUERGY 
VClUCUWtfaffiC 

I sevaal pumps of vat-lous 
QP. 

- Licensing, 
- Regulahon, 
- Enforcement, 
- Tmmng, 
- Marlungs, 
- Signage 
- Low pressure capabilities only 

standard lndustnal 
hazard 

standard industnal 
hazard 
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I TABLE 2. PROCESS W A S T E  TRANSFER SYSTEM HAZARD DESCRIPTIONS 

12. POTENTIALENER 

storage ~ a n k S  

Y (cont.) 
Laquid wth density near 
I g/m. vane wth &ght 
of fluid in tank 

- Workers not generally in basin 
(be& area) for large tanks 
(T231AandB) 
- Relatively low specific activity 
of liquid 
- Chenucal acceptance cntena 
(1 e ,  pH) for liquids to enter 
the svstem 

Standard industnal 
hazard 

17. INADJCQUATEVENTl 
~ w a s t e w a t a t a n k s  

valve vaults 

Rewsion 3 
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- Double cOntsunmctlt/cOntsuner - PPE and tmmng for opaators 
- HAZWOPER PIOW and 
0paat.lOns mnlng 
- Chenncal accqtance cntena 
(1 e ,  pH) for l~quids to enter 
the system. 

- Adnumstratrve control 
- k k e d  BCC~SS 

Potentld to a d  
4OCFR 302 RQsbut 
realam below 29 CFR 
1910 119 (CPR, 1994) 
or 40 CFR 355 (ClpR 
1997b) thnsholds for 
some metals 

- Confined space entry program 
- Accesses sealed hazard 
- Tanks not normally entered 

Standad industnal 

- Confined space entry program 
- Forced ventrlatron and testrng 
pnor to entry 

standard industnal 
hazard 

I I 
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TABLE 2. PROCESS WASTE TRANSFER SYSTEM HAZARD DESCRIFTONS 

TanLs Access to top of tanks and 
tankertrucks 

HaZtUlil 

17. Inadequate Ventilation 
(continued) 
Valve vaults 

-- 
- Protechve ralings 
- OSHA comDliance 

20 below-grade (outdoor) 
concrete vaults wth access 
hatches, located 
throughout tbe site 

valve vaults 

Preventwe & 
* ,.Mitigative Features 

m WOW-* co~xttt - Tmmng 
vaults with access hatches. - Portable illununahon when 
~ ~ ~ ~ ~ t c .  accessed 

- Workers dressed as appropnate 
for the weather 

Remarks t----- 
I Standard industnal 

hazard 

- Tmnmg 

25. ~NIC"OIIUNMA 
Potenbd for groundwater 
Wlth UnLnOrm 
contannnmts 
(No hgcr appllcable to 
D-853 m Bldg. 428 due to 
I& RCRA Stable 
conchtion) 

- HAZWOPm and operations 
m w g  - Double conmnment 
- Locked Bccess 
- PPE 
- Admuustnbve controls 
- Chemcal acceptance cntena 
(1 e ,  pH) for h v d s  to enter 
the system pH for this system is 
2orgreater 
(No longer apphcable to D-853 
rn Bldg 428 due to its RCRA 
stable condIhon) 

Standard industnal 
hazard 

Standard industnal 
hazard 

Based on process 
knowledge, this output 
should not bc hazardous 
Such unknown hazards 
wdlbeaddressedvla 
IWCP pmcess. JHAs, 
HASP 
(No longer applicable to 
D-853 in Bldg 428 due 
to its RCRA Stable 
condihon) 

4 3  WORKER SAFETY EVALUATION 

Many of the worker safety hazards presented by the Process Waste Transfer 
System are standard industrral hazards. Hazards in tlus category include high voltage, 
general mdustnal chemcals, process chemcal exposure, and inadequate ventdabon 
Worker tramng, use of controls estabhshed 111 the BuiZding 374 HASP (RFETS, 1999a), 
use of approved Site procedures includmg the Site Occupational Safety and Industrial 
Hygiene Manual (RFETS, 1999b), and implementabon of Site SMps assure appropnate 
levels of worker protection for these hazards 
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Nuclear hazards associated with the PWTS are limited in that high radiation fields 
are not present, and specific activities are relatively low Workers are tramed to handle 
these matenals in accordance with approved procedures Radiological protection for 
workers is further assured by compliance with Stre SAR, Chapter 6, “Safety Management 
Programs” (SMPs) (RFETS, 2001a) 

4.4 FINAL HAZARD CLASSIFICATION 

The final hazard classificaboi is deterrmned from the bounding quantities of 
donuclides and chemcals that may reside in the system 

The PWTS is categonzed as radrologzcul based on the amount of Pu and other 
donuchdes to be transferred and stored in its associated piping, pumps, tankers, and 
temporary and permanent tanks The AWTS Project, whch mcludes the PWTS segment, 
mcludes a cxmsexvatwely bgh average onsite opemonal treatment throughput of 
500,OOO gallons per year (assumes a one-shft opemon) with a potenbal treatment 
expansion capabhty of approxmately 1,500,000 gallons per year, if necessary For 
consematwe Matenal at h s k  (MAR) p l m n g ,  the MAR for the PWTS, on a year-to- 
year treatment baas, is assumed using the Table 3 MAR estmate for Fiscal Year (FY) 
2003 of 2,100,700 gallons of mfluent Th~s rnfluent is transferred via the PWTS to the 
231 73” Tank for intern storage and treatment via the AWTS Project (K-H, 2001 a, b, 
and c) Note: AWTS PrOJect m t e m  operaaons are phned to end m 2003 

The PWTS is dstributed across the Site, and as such, is segmented as allowed by 
DOESTD-1027-92, Attachment 1, General Ground Rules (DOE, 1992) The lack of 
physical interactron between the mdependent PWTS elements or segments (e g , holdup 
m the piping/vaults, mterim storage m the 231 Tanks, transfers ma tanker truck) 
pmcludes bringing mhological materials together or causmg harmful mteractlon from 
common severe phenomenon. The maximum amount of plutomum (Pu) in any gwen 
PWTS segment is estunated at 4.7 grams Pu (see Table 3 below, and see Prelzmznury 
Hazard Gategorizahun for the Aqueous Waste Treatment System and that documents 
approval by DOE, resjxctrvely [K-H, 2 0 0 1 ~  and DOE, 20011) Thls MAR is less than 
the hazard Category 3 threshold value of 8 4 grams Pu hsted m DOE-STD-1027-92 The 
final hazard cl&mon for the elements and components of the Process Waste Transfer 
System IS summanzed m Table 4 and Sectron 4 4 3. C h e m d  hazards are bounded by 
the radiological hazards mvolved with the MAR associated with the PWTS 

PWTS €’%I MAR estunates (K-H, 2001a, b, and c) are delineated by Bmlhng 
U t d q  and H~gh D&D waste streams m Table 3 below The Pu average concentmaon for 
all influent LULLM wastewater IS 2E-06 The maxlILlllIIl Pu concentrabon is 1 7E-03 
Wastes from the Caustic Waste Treatment System (CWTS) in B d h n g  371 can be as 
high as 5E-03 g/L Pu There are, on average, less than 1,OOO gallondyr of aqueous waste 
with Pu concentrations above lE-05 gm/L, and 300 gdyr  above 100 nCdg (6E-04 gm/l) 
All average Pu conccnmons shown are weighted averages ActIvity calculmons are 
based on 32-yr. old PU mxturts that are equvalent to 0 1614 Cdgm figher level 
actmty wastes may re~uve blendmg in the 23 1 “B” Tank, however, procedural controls 
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delineated in this Safety Analysis, Section 5, ensure that no PWTS segment will exceed 
8 4 g Pu equivalent MAR at any time 

FY02(grPu) FY03(grPu) FY04(grPu) FYOS(grPu2 
13  0 9  07 0 2  

10  39 16 - 

2 3  4 8  2 3  0 2  

1645,600 2,100,700 886,232 25,500 

~ 

I 

WPsteSteam 
Utllity 

High D&D 

Total Grams 
Pu/Yr 
Total Gallons To 
Be “hated (3) 

Volume Basis 
Building 
Estimates ( 1 )  
Sq Ft Estimates 
(2) 

Highest 
Reasonable 
Volume 
Estimates 

Note (1) 
Note (2) 
Note (3) 

See Buldmg 374 Logbooks (&year weighted average) 
Estunate based on Bddmg 779 D &D average Pu concentmuon X 10 
Volumes am for the ollsltc treatment opaon Exlsttng interm storagdtreatment capacity is 
currently msufliaent, however, addiuonal shifts can be added if reqlllred to allow enure waste 

~~ ~ ~ 

4.4.1 MAR Assumptions 

Major assumpt~ons used to estuna& the Table 3 MAR include 

Metals Data IS based on current samples from the T231 Tanks 

The 231 “A” and “ B  Tanks are bemg emptied and cleaned, the “ A  Tank will not be 
used for mtenm storage for the AWTS Project. 

D&D High aqueous waste volumes are based on reasonably conservatwe square 
fodage estimates (Building 779 histoncal measurements) 
* 5046 of floor squan footage requues Hydrolasing for Nuclear Fachties 
* 1096 of walls re~urres Hydrolasing excludmg Burldmgs 7761777 and 707 
* 100% of walls q u e  Hydrolasing for Buildmgs 776/777 and 707 
* Ceiling square footage IS W floor square footage 
* 2 galldsquam foot for floor and walls, 1 gallons/square foot for ceihng 

procesS waste stream influent for the PWTS treatment facihty assumes 5% solids and 
10 ppm of organtcs. Note: These mhds and orgamc consotuents have not hstoncally 
been seen by Buildmg 374. The ~ o l o g i c a l  inventory bounds the waste stream 
chemical constituent and process chemical inventory (see Table 2, Items 15, 16,25 
for standard industrial hazards descnpbons) 
* Influent does not include Modular Storage Tank waste water or sludges 
* Influent does not mclude waste waters associated with the storage of Solar Pond 
Sludge on the 750 Pad 
* Waste from the CaustIc Waste Treatment System (CWTS) will be metered into the 
PWTS and the 23 1 Tanks to maintam the facility’s rudiologrcal hazard 
c a t e g o d o n  
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4 4 2 Hazardous Chermcal Contaminants 

Process waste may contan numerous chemicals with relatively low RQs of 1 to 
1 0 0  pounds, partxularly heavy metals (CFR, 1994, 1995, 1997a and b) It i s  conceivable 
that the RQs of one or more hazardous constituents could be exceeded in the 1,200,OOO 
combined gallons stored in the 231 “A” (250,000 gallons) and “B” (950,000 gallons) 
Tanks Chermcal hazards, however, are standard industrral hazards and bounded by the 
radiologd hazards and are not analyzed further herein Waste streams are sampled for 
orgamc consbtuents as well as radlologrcal constituents as descnbed in Section 5 
LUUM wastewater transferred to the 231 “B” Tank for intenm storage must comply 
with 231 Tanks’ WAC includmg a mmmum pH of 5 Chemcal hazards are addressed in 
Table 2 

4.4 3 Final Hazard Classification Conclusion 

Based on gcudance provided m DOE-STD-5502-94 (DOE, 1994a), the final 
hazard classifia&on for the Process Waste Transfer System, includmg the system’s 
associated 231 “A” and “B” Tanks segment , the PWTS pumphouse, valve vaults, and 
transfer lines segment, and the transfer tanker trucks segment, is radzobgzcal The 
PWTS is distributed across the Site, and as such, is segmented as allowed by DOE-STD- 
1027-92, Attachment 1, General Ground Rules (DOE, 1992) The lack of physical 
interaction between the independent PWTS elements or segments (eg, holdup in the 
pipmg/vaults, interim storage m the 231“B’ Tank, transfers via tanker truck) precludes 
bnngmg radiologcal materials together or causing hannful mteracbon from common 
severe phenomenon While the tanker trucks physically interact with the 231 “ B  Tank 
and the PWTS, however, m p h g  and analysis pnor to all waste transfers precludes 
exceeding the radiological limit for the entm PWTS facihty The MAR associated with 
the tanker truck 1s far less than the 200 gram Pu analyzed in the Szte SAR Chapter 7 
“Transportatwn Safety Analysu ” (RFETS ,200 1 a) 

A mdwlogzcal classif5Won requrres comphance with apphcable OSHA 
Standards, pnparaclon of a site-specific Health and Safety Plan (HASP) (RFETS, 1999b), 
and preparahon of an auditable safety analysis Thls analysis serves as the Process Waste 
Transfer System’s audtable safw analysis 

Slte SAR, Volume I1 
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~~ 

F = i e  
NO. 
1-20 

23 1 

TABLE 4. PROCESS WASTETRANSFER SYSTEM HAZARDS AND HAZARD CATEGORIES 

~ 

** * 

W f i  
Valve Vaults 

process waste 
Pumphouse 

Prowdes COMCC~IO~ path and leak detechon for 
underground aqueous process waste lines 
(Mmmum achnty limt of 5E-3 gramslliter 
fissile matend. mnimum pH is 5 ) 
Pumps and transfers aqueous waste in Process 
waste system (Mmmum total soluhon activity 
hmtt of SE-03) 

Radwloglcal 

Radwlogrcal 

1 Residual 
racllologlcal 
conshtuents Tanka 
k n g  emptied 
cleaned Tbctanlr IS 
not part of AWTS 

but may be used in 
the future If 

h J e d  at thlS hme 

requid 

Double Wall 

231A RocessWaste 
Storage Tank 

procesS waste - 250,oOO gallons (Maxrmum 
MAR for both "A" and%" Tanks IS e 8 4 g Pu 
apuvalent, rrrrmmum p H  is 5 [average]) 

23lB 

Radwlogrcul 

PIQCCSSW~~~C 
StoragcTank 

Recess waste - 9S0,OOO gallons (Mmmum 
MAR for both "A" and "B" Tanks i s  < 8 4 g  Pu 
equvala~~ d m u m  p H  i s  5 [average]) 

contlnns and transfm aqueous process wastes 
fiom gabemtor faahhe to Bwldmg 374 
tnrEmnt thuhtles (Maxunum actrnty h m t  of 

Radwlogrcal 

Radwlogrcal 

Aqueous waste 
stwage 950,000 
gauonscapacrtY 
Radlologlcal bounds 
chemcal 
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5 SCOPE OF APPROVED ACTIVITIES AND OPERATIONAL CONTROLS 

Operational controls for the PWTS are defined in applicable Safety Management 
Programs (SMPs) (Section 3) and admnistrative controls set forth in the PWTS matenal 
transfer procedures Such controls include inventory control, sampling and analysis, and 
matenal balance 

Approved activitres and commensurate controls protective of the PWTS safety 
envelope and its rudzologzcul facrllty hazard categonzation are summanzed below 

Bulk LULLM bqwd wastewater transfers from facility sources via the PWTS 
compliant with the 231 Tanks’ WAC is authonzed ms WAC is established 
as a maximum total MAR of 8 4 grams of Pu equivalent and a pH of 5 
Stagmg and transport of WAC-comphant LUUM liquid wastewater via 
tanker trucks to the 231 ‘8” Tank for mtenm storage and from the 231 “B” 
Tank for shipment onsite or offsite for treatment and disposal is also 
authotrzed 

Transfer of collfiiinefized waste is NOT allowed via the PWTS to the 
231 “A” and “B” Tanks 
The valves/supply h e  between the 231 “ A  and “B” Tanks must be 
isolated to NOT allow co-mnglmg of two tank’s contents 

Field measurements, mventory control, samphng and analysis, and mass 
balance survedlance pn>cedures, and logs are authonzed methods to venfy 
matenal holdup and continued operauon as a rudiologzcul facility 
Transfer via the PWTS for mtenm storage of LULLM waste in the 231 ”A” 
and ’W’ Tank segment (73” Tank only used for mtenm storage) in excess of 
8 4  grams total PU equivalent MAR is prohbited If at any bme it is 
d~scovered that the radiologrcul facihty MAR h u t  for any PWTS segment 
(231 “A” and ‘8” Tanks segment, PWTS segment, transfer truck segment) is 
exceeded (Le, Category 3 threshold), the project will have 30 days to assess 
and correct system problems and reduce systedsegment MAR to acceptable 
hmts 

9 Should waste in excess of the 15 0 grams of fissile matenal be 
exceeded, the project shall invoke a project Cnbcahty Safety Program 
m accordatlct with the Crzncality Safety Program Manual (RFETS, 
ZOOO) and the Srte SAR (RFETS, 2001a) 

PWTS hazard redudion actrvlties suppomng pursmt of RCRA StabldClosure 
are authorrzed Safety analyses for acuvioes mvolving PWTS remdatron 
and PWTS D&D shall be documented in a future P W S  Health and Safety 
Plan (HASP) 

Any unfonseen and/or uncharactenzed hazards shall be managed in accordance 
with applicable Site opemons, documentation, and analysis requirements Addltionally, 
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a revised or new analysis is required if facility operational controls are not sufficient to 
adequately address such unanticipated hazards or conditions encountered The 
Responsible Manager shall immediately stop work and contact cognizant Nuclear Safety 
personnel to evaluate the discovered condition A revised or new analysis will be 
required if project operational controls are deemed insufficient to adequately address the 
unanticipated hazards or conditions encountered, or if new or additional equipment (i e , 
intenm storage in the 23 1 “A” Tank) that could potentially change the safety basis for the 
facihty’s operation is deemed necessary To ensure work is safely and compliantly 
completed, the Responsible Manager must recognize these unanal yzed situations and 
request the necessary evaluaoon and revision to this auditable safety analysis before 
p r o c d n g  with such work 
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