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e )  Ab stract 

DOE/E I S-0 13 3-D 

Thi s  statement a s se s ses  the env ironmental impact s of alternative s 

proposed for the management of  waste generated  by the Lawrence Livermore 

National Laborat ory (LLNL ) . The f our primary waste management strate gy 

alternat ives that were initially evaluat ed are : 1 )  no action ( i .  e . , 

continued use of  the present haz ardous waste management (HWM] facili

ties ) ,  2 )  increased of f- s it e  treatment and dispo sal , 3 )  upgrading the 

existing on- s it e  HWM facil i t ie s .  and 4 )  devel opment of new on- site  

treatment and st orage facilit ie s .  Upgrading exist ing  HWM facilities and 

the increased use of o f f- site treatment and disposal facil ities were 

f ound t o  be unfea s ible alternatives .  The development of new on- site 

facilitie s was considered the most reasonab l e  strat e gy and con s i s t s  of  

tw o  design alternat ives  and three site alternat ives in the LLNL are a .  

The environmental e f fect s of  the reas onab l e  alternatives and the no

act ion alternat ive are evaluat ed relative t o  sei smicity and t o  construc

t ion and operation impact s f or soil s ,  hydrol ogy . a ir qua l ity , occupa

t ional and public health, v e getat ion and wildli fe .  socioeconomics and 

land use , noi s e ,  t ransportation, and cul tural r e s ources .  The preferred 

alternativ e  is t o  construct and operate  the mo st ver sa t il e  de sign at the 

b e st availab l e  site ( i . e . , a Level I I  facility at S it e  D ) . 

f )  Pub l ic comment s o n  the DEI S  must be received by DOE no later than 45 

calendar day s after a Notice of Availability is publ ished in the Federal 

Re gis t e r .  Aft er considerat ion o f  publ ic comments on the DEI S ,  a Final 

E I S  (FE IS ) will  be prepared.  A Re cord of Decis ion will be published in 

the Federal Register no sooner than 3 0  day s  after issuanca of the Notice 

o f  Ava il ability for the FE IS . 
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FOREWORD 

This D raft Env i ronment al Impac t Statement (DE I S )  i s  is sued by the 

U . S .  Department o f  Ene rgy ( DOE ) in ac cordance with the National Env i ronment al 

Pol icy Ac t o f  1 96 9  (NEPA) . as impl ement ed by the regulations promul gated by 

the Council on Environment al Qual ity ( CEQ ) (40 CFR 15 0 0- 1 5 0 8 .  Novembe r 1 9 7 8 )  

and DOE ' s implement ing gui delines ( 45 FR 2 0 69 5 . March 2 8 .  1 9 80 .  a s  amended 

through April 25 . 19 8 6 .  5 1  FR 1 5 625 ) .  A No t ice o f  Intent t o  prepare this DE I S  

was is sued March 1 8 .  1 9 87 . and a publ ic scoping meeting t o  de termine the maj or  

is sues and scope  o f  the DEI S was held on  Apr il 3 0 .  1 9 87 . DOE has prepared 

this DEI S  to prov ide env i ronment al input to  the dec i s ion on the proposal to 

construct and operate a Decontam ina t ion and Was t e  Treatment Facil ity ( DWTF ) 

for  nonradioac t ive (hazardous and nonhazardous ) .  mixe d .  and radioac t ive was tes 

gene rat ed by Lawrence L ivermore Nat ional Laborat o ry (LLNL ) programs . The DWTF 

woul d replace the exis ting Hazardous Was t e  Management ( HWM ) facilities l ocated 

in the s outheast corner o f  LLNL . After con s i dering al l commen t s  on this DE I S .  

DOE will is sue a Final E I S  ( FE I S ) .  DOE w il l  then is sue a Rec ord o f  Decis ion. 

stat ing the Department ' s  decis ion regarding this proposal and identifying all 

alternatives cons ide red.  no s ooner than 3 0  days aft er  issuance o f  the FEI S .  

Chapt er 1 . 0  document s  the purpo se  and need for the DWTF . Chapte r  

2 . 0  summariz e s  and compares alt ernative s and predic ted env ironment al impac t s . 

Chapter 3 . 0  summariz es the affected environment . Chapter 4 . 0 prov ides 

detailed  inf ormation on analyses of  the environment al cons equenc es  of the 

var ious alternatives cons ide red.  Chapt er  5 . 0  pres ents  the envi ronment al 

permit s .  regulations . and approval s as s oc iated with the DWTF . Chapter 6 . 0  

l is t s  the re ferences used  to prepare this DEI S .  Chapt e r  7 . 0  present s a 

glos sary o f  t e rms used in this document . Chapter  8 . 0  p res ents the name s and 

pro f e s s ional quali ficat ions o f  the persons responsible for preparing the 

statement . Chapter 9 . 0  cont ains the mail ing l i s t  o f  persons and organizat ions 

who wil l receive a copy of this DEI S .  
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SUMMARY 

This Draft Env ironment al Impact Statement (DE I S )  was prepared to 

as s e s s  the potential env ironment al impact s as s o ciated with the proposed 

construct ion and ope ration o f  a new De contaminat ion and Was te  Treatment 

Facility (DWTF ) . This facility woul d  be de s i gned to  treat , proces s ,  and st ore 

nonradioactive (haz ardous and nonhaz ardous ) ,  mixe d,  and radioactive was tes 

gene rat e d  by activities of Lawrence Livermore Nat ional Laborat ory (LLNL ) , 

located in L ivermo re,  Cal ifo rnia . The proposed DWTF woul d rep l ace and cons ol

idate the existing H az ardous Was te  Management (HWM) facil it ies at LLNL . The 

proposed DWTF is needed to reduce o f f- s it e  trans portation and treatment o f  

LLNL nonradioactiv e ,  mixe d ,  and radioactive was t es ; to  provide facil it ies w ith 

enhanced safety and environmental protection ; and t o  as sure compl iance with 

increasingly s tringent air,  water qual ity , and wast e  mana gement regulat ions . 

This D E I S  w as prepared in accordance with the National Env ironmental 

Policy Act (NEPA) o f  1 9 6 9  and to  satisfy the requirements o f  the California 

Env ironmental Qual ity Act (CEQA) and s tate permitting regul ations . A publ ic 

s coping proce s s  was conducte d  by the U .  S .  Department of Ene r gy (DOE ) t o  

de termine the s i gnif icant is sues to be analyz e d  in depth regarding t he al terna

tives .  The four primary waste management s t rate gy  alternatives that were 

init ial ly evaluated are : 1 )  no act ion ( i .  e . , c ontinue d use of the pres ent 

hazardous was te  management [HWM] facil i t ie s ,  2) increased o f f- site treatment 

and dis posal , 3 )  up grading the exi s t ing on- s i t e  HWM facil i t ie s .  and 4) dev el op

ment o f  new on- s it e  treatment and st orage facilit ies . Up grading exis ting HWM 

facil it ies and the increased use o f  o f f-site  treatment and disposal facil it ie s  

were found to  b e  unfeasible alternative s .  The devel o pment o f  n ew  on- s ite 

facilitie s .  which con s i s t s  o f  two design alternatives and three site  

al t e rnat ives in  the  LLNL are a .  was  cons idered to be the mo st  reasonable 

s trat e gy .  The s it e  al ternat ives are S ite  D in the northeas t corner of LLNL , 

Sit e F in the wes tern LLNL buffer z one . and S ite  I in the southwestern buffer 

z one . as shown in Fi gure 2 . 5- 1 .  Both the Level I and L evel I I  design al terna

t ives would  include new and s eparate radioactive and nonradioact ive l iquid 

wast e  t reatment sy s tems . a sol idificat ion unit . a new de contamination facili-
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ty , reactive mat erial s storage and treatment areas , a radioactive was te 

storage area, a receiving  and cl assi fication area, and a uranium burn pan. 

Additionally , the Lev el I design woul d  include a controlled-air incinerat or  

sys tem,  and the  Level I I  design woul d  include a rotary kiln incinerator 

sys t em .  From thes e  site and des ign al ternative s ,  a pre fe rred alternative was 

identi fied : construct ion and operation o f  the Level I I  des i gn on S i t e  D .  

The no-act ion al ternat ive was als o  examined .  This alt ernative is 

de f ined as a no-change action with continued rel iance on the exi s t ing HWM 

facilitie s .  Disadvanta ge s  to this alterna t ive include continued inef f icien

cies with operation o f  LLNL ' s  decentral iz ed waste  management facilities , 

cont inued use o f  a de creas ing number o f  ac ceptable o f f-site treatment and 

disposal facil it ies to receive increas ing quant i t ie s  of was te due to pro gres

sively more stringent regulat ions , and cont inued transp ortat ion of  large 

volumes o f  l iquid wastes  over  public  road s . The no-act ion al ternative me rely  

de fers the  act ion o f  developing a new was t e  treatment facility . 

The no-action al ternative include s continued use o f  the exi s t ing 

incine rator.  This incinera t o r ,  be cause o f  it s l ack of air emis s ion control s ,  

can only treat a l imited  numb e r  o f  waste type s . Thes e  wastes  make up only 4 

percent o f  the combust ible low-l evel radioactive s olids and 1 0  percent o f  the 

combustible radioactive and haz ardous l iquid s  gene rated at LLNL e ach year . 

The L evel I design alt e rnative includes the use of  a controlle d-air incinera

tor that woul d  be equipped with o f f- gas treatment equipment t o  control acid 

gas emis s ions resul ting from the combus t ion of hal o genated s olvent s .  An 
incinerator o f  this type would  t reat 9 7  p e rcent o f  the combus tibl e l iquids 

generated  at LLNL. but woul d  have limitat ions similar to the current incine ra

tor in the range of  l ow-level radioactive solid s  that coul d  be  incine rate d .  

The L ev el II de s i gn alt e rnat ive rotary kiln incinerator  would treat all the 

combustibl e l iquids and combustib l e  low-l ev el radioact iv e  solids generated at 

LLNL . Pollut ion abatement controls for the rotary kiln incinerat o r  woul d  

incl ude a venturi s crubbe r. packe d-bed  absorber.  mist eliminator.  and a high 

e f f iciency part iculate  air (HEPA) filtrat ion syst em .  
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As concluded in Chap ter 4 . 0 ,  there would be no s i gni ficant impact s 

to the publi c or the e nv i ronment as s o ciated with any of  the alternative s .  An 

air quality impact analy s i s  showed that maximum ambient concentrations of  air 

pollut ants would be wi thin fede r al ,  stat e ,  and local standards for all alter

native s ( s e e  Table 4 . 2-4) . 

The potential health risks as soc i ated wi th nonradioactive and 

radioactive emis s ions r e s ul ting from normal operations were evaluat e d .  The 

worst-case risk o f  developi ng cancer  at the location o f  maximum impact over a 

continuous 7 0-year period is  es timated to be 3 . 1  in a million for the Level I I  

de s i gn alternative , 6 . 2  i n  a milli on for the Level I des i gn ,  and 1 0 . 9 i n  a 

million for the no-act ion alt e rnative . The s e  r i sks are si gni fi cantly lower 

than cancer risk as s oc i ated with commonplace activities  ( s ee Table 4 . 2-8 ) . 

Cancer burden es timates  indi cate the r e  would be no increased cases of  cancer 

due to operation o f  any of the alternatives .  

The proposed DWTF would be de si gned and cons tructed to meet LLNL 

S e i smi c Safety Criteri a .  In addi tion,  the operat ions o f  the decontamination 

building and the inci nerator liquid was te  s t orage area,  whi ch would have a 

greater po tenti al o f  impacting the environment , would be desi gned to meet  more 

s t ri ngent safety criteria.  The pos sibi lity of fire or acci dental spills of 

hazardous mat erial was als o  considered in the desi gn of the DWTF . Mi t i gation 

and control meas ures would be implemented in the desi gn of  all DWTF facili ties 

to  ass ure a low r i sk opera tion with minor on- s i t e  and negli gible of f-site  

impact s  to  the publi c and the environment . An accident analysis  was performed 

to  evaluate the po tential cons equences o f  p o s tulated acci dents at the propo sed 

DWTF. The analysis  concl uded that the impacts from thes e pos tulated event s 

would be insi gnifi cant . 

For each des i gn a1 ternative ,  was tes that coul d  not be treat ed on 

site woul d  be packa ged  in U . S .  Department o f  Transportation-approved contain

ers and shippe d to o f f-site  treatment , s torage , and di s posal facili ties . 

Under the no-action alt ernative,  8 2  per cent o f  LLNL was t e s , whi ch are listed 
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in Tabl e 1 . 2-1 . would require o f f-site treatment and di sposal . Approximately 

9 percent and 6 pe rcent of LLNL wast es would require o f f-site treatment or 

disposal from the Level I and Level II design al ternative s .  respectively.  

The potential for transp ortation accidents t o  occur would also be  reduced by 

over  7 0  percent i f  the Level I or L evel I I  desi gn al t ernative s  were sel ected.  

as  discuss e d  in Section 4 . 2 . 8 .  

Analysis o f  the al ternatives  indi cates that the ove ral l environmen

t al impacts of the Lev el I and L evel I I  de si gn alte rna tive s  woul d be similar . 

Both o f  thes e de s i gn al ternatives  woul d resul t  in bene ficial env ironmental 

impacts compared to the no-action al ternative in terms  of  treatment proces s

ing. and storage of nonradioactiv e .  mixe d. and radioactive was tes . Site  D 

would  result  in the l owest  overall e nvironmental impacts compared t o  Site  F 

and S i t e  I .  The r e  would be no si gni fi cant cumul ativ e  or growth-inducing 

impacts resul ting from selection o f  the pre ferred alternative ( i . e • •  Level I I  

design o n  S i t e  D ) . 

Some environmental gro ups have expres sed opposition t o  haz ardous 

waste incinerat ion proj ect s .  Consistent with DOE and state policy .  the 

proposed  DWTF woul d treat nonradioactive (haz ardous and nonhaz ardous ) .  mixed.  

and radioactive wastes  o n  site in a prope rly desi gned facili ty to  minimiz e 

pot ential liabil ity and risk to public heal t h  from o f f-si t e  treatment and 

di sposal . 
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CHAPTER 1 . 0  

PURPOSE AND NEED FOR THE PROPO SED ACT ION 

1 . 1 Purpo se  o f  the P ropos e d  Action 

The propo s e d  action is intended t o  achieve a long-term solut i on for 

managing wastes generated at Lawrence Live rmore National Laboratory (LLNL) 

by the cons truction and ope rati on of a new Decont amination and Was te  Treatment 

Facility (DWTF ) .  This DWTF woul d provide central iz ed treatment . proces sing. 

and s t orage of nonradioactive (haz ardous and nonhaz ardous ) .  mixed.  and radio

active wastes generated by LLNL in a manner that is consistent with federal . 

s t at e .  and l ocal environmental regul ati ons and U . S .  Department o f  Ene r gy  (DOE ) 

orders . Facilities for decontamina ting equipment and material s would als o  be 

incl ude d in the DWTF . Speci fical l y .  the propo s e d  DWTF woul d  repl ace exi s ting 

Hazardous Was t e  Management (HWM) facilities with safer. more efficient . and 

enviro nment al ly enhanced facilities ;  comply with increas ingly s tringent 

e nvironment al r e gulations ; and reduce the t oxi city and volume of was te  

requi ring transportation for o f f-site  treatment and disposal . 

1 . 2  Need for Act ion 

1 .  2 . 1  Introduction 

LLNL i s  a mul t iprogram laboratory operat ed  by the University o f  

Cal i f o rnia for the DOE. D e fense and nondefense pro grams are conducted a t  LLNL . 

including De fense Sys tems . Laser  I s ot ope  S eparation. Magnetic Fusi on Energy .  

Biomedical and Environment al Research. and Ener gy  and Resources . Research 

programs have been conducted at the LLNL s i t e  for  3 5  years . The 8 1 9-acre LLNL 

site  is in Alameda County adjacent t o  the e as t e rn boundary of the City o f  

Livermore . 

This Environmental Impact Statement (E IS ) addres ses  the need to  

trea t .  proces s .  and s t ore  was t e  materials generated by  LLNL . A number of  the 
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faci lities and ope rat ions s upporting LLNL pro grams generat e nonradioactive, 

mixed. and radioac tive waste materials .  The s e  wast es include : 

• Nonradioac tive liquid and s ol id  was t es , which inc lude haz ard

ou s ,  nonhaza rdous . and clas si fied mat eri als . 

Hazardou s was t es are defined by the Res ource Conservation 

and Recove ry Ac t ( RCRA) ( 4 0  CFR 26 1) and the Toxic Sub 

stance Control Act ( TSCA) ( 4 0  CFR 7 61) , which are admini 

ste r ed by the U . S .  Envi ronment al Prot ection Agency ( EPA) ; 

and Ti t l e  2 2 ,  Divi s ion 4 ,  Chap t er 3 0  o f  the Cali fornia 

Code o f  Regulat ions ( CCR) . whi ch is  admini s t ered by  the 

Cali fornia Dep artment of Heal th S e rvices ( DHS) . 

Throughout this document , nonradioac tive haza rdou s  was t e  

i s  t erme d "haz ardou s "  was t e .  

Nonhazardou s  liquid wast es are def ined as nonradioactive 

was t es not de fined as hazardou s  but requi ring pretreatment 

only prio r to di s charge t o  the City of Livermore sani t ary 

s ewer to  comp ly wit h  the City of Live rmore Ordinance No . 

1 134  and the Clean Wat er Act e f fluent standards ( 4 0  CFR 

401 . 41 3 .  43 3 .  and 469) . 

Clas si fi e d  was tes inc lude document s and photographs that 

cont ain security informat ion requiring destruction . 

• Mixe d  was t es are radi o active was t es t hat al s o  contain haz ardous 

materials listed  in 40  CFR 26 1 .  

• Radi o ac t ive was t es , such as low-level was t es (LLW) and tran sur

anic (TRU ) was t es . LLW is  defined as any radioactive waste not 

c l as si fi e d  as high-level was t e .  t ran surani c ( TRU) was t e , 
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spent nucl ear fuel , or by-product mate ri al . LLW s contain les s 

than 100  nCi / gram of radium s our ces and / or al pha-emi tting 

transurani um nucli des wi th hal f-lives greater than 2 0  years . 

TRU was t es are ma terial s contaminated with al pha-emi tting 

transurani um radionucli des wi th hal f-lives greater than 2 0  

years and concentrations greater than 1 0 0  nCi / gram .  

1 .  2 .  2 Waste Q uanti ti es  from LLNL Operations 

The es tima ted quanti ty of was te that woul d be proce s s e d  in the DWTF 

i s  presented in Tabl e 1 . 2- 1 . These waste types and vol umes woul d  general ly be 

repres entative of routine operations from LLNL, Si t e  3 00, and satel li te LLNL 

operations at the Livermore airport .  The annual q uanti ties and the types of 

wastes shown in Tabl e 1 . 2-1  were used  in desi gning the DWTF proc e s se s  and take 

year-t o-year waste fl ow fl uc tuations into ac count . A des cription of the 

current was t e  streams as s ociated wi th spe ci fi c operati ons at LLNL , Si te  3 00, 

and other satel l ite  LLNL sites i s  included in the Envi ronmental Impact Report , 

Operation and Mana gement o f  LLNL (University of  Cali fornia, 1 9 86 ) . 

The l ar gest  q uanti ty o f  wastes generated by LLNL ope rations woul d  be 

haz ardous liquid was tes consi s ting primarily of was te oil s ,  solvent s .  me tal 

fini shing and ele c t ropla ting s ol uti ons . and a wi de variety of labo ratory 

was tes in smal l cont ainers . Most  of the mixed was t e  woul d be in li q ui d  form 

and woul d  be 

cl i des . All 

compo s ed o f  s olvent s ,  oil, and rinsewater containing radi onu

liqui d  radioac tive was te streams woul d al s o  contain haz ardous 

constituent s and woul d  be defined as a mixed wast e .  Nonradioactive , mixed,  

and radioactive solid  was tes woul d be composed ' o f  contaminated containers , 

plas ti c .  ra gs, animal bi ol o gi cal waste from the LLNL biomedi cal research 

program. l aboratory was t e .  and pro tective cl othing.  TRU was tes are being 

packa ged and cer ti fied at the point of  generation and would  be s t ored at the 

proposed DWTF when completed, prior to shipment to DOE di sposal fa cil i ties . 
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TABLE 1.2-1. LLNL WASTE TYPES TO BE PROCESSED AT THE PROPOSED DWTF
a 

Liquid Waste
b 

Solid Waste 

Waste Type 

Nonradioactive 
(includes 

hazardous and 
nonhazardous) 

Mixed 

Radioactive 

TOTAL 

Materials 

Organic solvents. oils 
and greases. plating 
solution. acids. 
rinsewater. organic and 
inorganic sludges 

Solvents. rinsewater. 
oils and greases. 
scintillation fluids 

None normally generated 

Source: Radian. 1988a. 

Design 
Q 

• c 
uant1ty 

(Pounds/Year) Materials 

7.237.600
d 

Paper. rags. plastic 
film. animal biological 

e 
waste 

1.319.700
f 

Vials and miscellaneous 
laboratory waste 

o 

8.557.300
g 

Protective clothing 
(gloves. boots). paper. 
plastic. laboratory 
waste. noncombustible 
LLW and TRU waste. 
contaminated containers 

� Includes waste from LLNL main site. Site 300. and LLNL Airport Operations. 
Includes sludge wastes. 

Design 
Quantity 

(Pounds/Year) 

83.000 

4.000 

666.000 

753.000 

� Based on a weighted average density of 8.3 1b/ga110n. 
872.000 gallons/yr. : Included in this total are nonhazardous (classified) solid wastes (e.g • •  documents. photographs). 
159.000 gallons/yr. 

g 
Equivalent to 1.031.000 gallons/yr. 

LLW - Low-level waste 
TRU - Transuranic waste 



Laundry and equipment that are de contaminated and returned t o  

s e rvice are not l is ted  i n  Table 1 .  2-1 . The se fl ows are es timated to  be 

approximately 2 3 . 0 0 0  p ound s per year of laundry and 5 . 0 0 0  cubic feet per year 

of contaminated equipment .  

In accordance with the RCRA Reauthoriz ation Amendme nt s o f  19 84.  LLNL 

is developing a was t e  minimization pro gram to  reduce the quantity and toxicity 

o f  was t e  generated by LLNL operations . The initial obj ectives are t o  obt ain 

detail e d .  pro c es s-specific informat ion and to rank order the generating 

facil ities  by type and volume of  was te generat e d .  Impl ementation of  the 

pro gram will continue with education. diss eminat ion of pert inent informat ion 

to the generators and managers . and specific recommendations on how to  

minimiz e wast e  gener t ion.  Improved houseke eping, product sub s t itution, 

proce s s  modi fication, and recycl ing are al s o  part of  this l ong-term pro gram . 

Large gene rators  with the great e s t  potential for was te reduct ion will be 

targeted f ir s t  in orde r to  as sure the l ar ge s t  bene f i t / c o s t  ratio in the 

shor t e s t  time.  

The proj e cted impact o f  the wast e  minimiz ation program bas e d  on 

s o urce reduct ion and recycl ing (not including redu c t ions due to  treatment) on 

liquid was t e  volumes from all cat e go rie s is prov ided in Tab l e  1 . 2- 2 .  

Proj ected rates  with and without waste  minimizat ion a r e  given to the year 

2000 . The proposed DWTF is  expected to  become operat ional in 1 9 9 2  and woul d  

have an expected l ifetime o f  at least  2 5  year s .  The des i gn basis for 

treatment capacity of  the DWTF was de termined in 1985  and updated in 1 9 86 to  

be one mil l ion gallons per year. This capacity remains val id at this date .  

taking into account proj ected growth and the impact o f  was te minimiz ation as 

indicated in Table 1 . 2-2 .  It is expected that the e f fects  o f  waste  

minimization woul d  be fully real iz ed  by  the  year 2 000 . LLNL growth beyond the 

year 2000 i s  p o s s ib l e ,  but not predict able at this t ime . 

The was t e  quantities l isted  in Tabl e 1 . 2- 1  rep r e s ent s was tes . which 

are generated by normal activities ,  that woul d be processed through the 

propo s e d  DWTF. The LLNL and Site  3 00 nonhaz ardous was t es dis charge d to the 

5 



Year 

19 8 6  

19 87 

198 8  

1989 

199 0  

199 2 

1994 

19 9 6  

199 8 

2000 

TABLE 1 . 2- 2 .  PROPO SED LLNL WASTE MINIMIZATION PROGRAM 

E s t imated DWTF Waste
3

Flow 
without Minimization ( 10 gal/yr )  

E st imated DWTF Was§e Fl ow 
with Minimiz ation ( 10 gal/yr ) 

6 7 0  67 0 

7 3 7  7 37 

8 1 1  8 1 1  

8 9 2  8 5 2  

9 19 8 2 2  

9 7 5  7 9 5  

1 . 03 4  7 7 9  

1 . 09 7  7 68 

1 . 164  7 5 9  

1 , 235  7 5 2  

S ource : LLNL . 1988a .  
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sanitary s ewer are not included in these table s .  Secondary wastes resul t ing 

from wast e  treatment proce s s e s  (e . g  . •  s crubber brinewater .  l aundry water.  and 

ash from incinerat ion ) are not included in these  table s .  The proposed  DWTF 

de s i gn woul d provide the capacity to treat these s econdary was t e s .  In addi

t ion.  radioactively contaminat e d  cl othing and equipment that are de contamina

ted and reused are not included in the s e  tabl e s .  

1 .  2 . 3  Need  f or a Central ize d  Decontaminat ion and Waste Treatment Facil ity 

at LLNL 

Federal and s tate regul ations currently rest rict a l ar ge number of  

haz ardous material s  from being disposed o f  in landfil l s  as untreat ed was t e .  

Addit ional haz ardous material s are unde r  s tudy by EPA and may al s o  b e  banned 

f rom l andf il l  dispo sal in 199 0  in accordance with the RCRA Hazardous and Solid 

Waste Amendments o f  1984 ( 40 CFR 2 68 ) . 

Consi s t ent with i t s  nationwide pol icy t o  reduce was te  volumes and 

t oxicity and to  improve me thods  f or managing nonradioactive . mixe d .  and 

radioactive wast e s .  DOE has rev iewe d  various al ternative s  for managing was tes  

generated by LLNL . As a resul t  o f  this  review . DOE propos e s  t o  con s truct and 

operate a central iz e d  DWTF at LLNL . The propos e d  DWTF w oul d prov ide s tate- o f

the-art treatment . proce s sing.  and s torage for the nonradioact ive ( including 

haz ardous ) .  mixed .  and radioactive wastes generated by LLNL . New decontamina

t ion facil ities w o ul d  al s o  be provided in the propos e d  DWTF. The propos e d  

DWTF. which woul d  repl ace the HWM l iquid and s ol id was te  pro ce s sing 

facilitie s . decontamina t ion facili ty .  and incinerat or currently in use  at 

LLNL. would be housed in an s even-building compl ex with a total of  8 7 . 8 0 0  

square f e e t  o f  covered area ( s e e  Figure 2 . 8-1 ) . The design and arrangement of  

the  buildings and equipment woul d optimiz e the  e f ficient handling o f  was tes 

whil e minimiz ing the haz ards ass o ciated with handl ing these  was te s . 

Existing l iquid waste proces sing facilities can t reat only about 2 2  

percent o f  the 689 . 00 0  gal lons o f  aqueous met al  s olut ions generated each year 
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by LLNL . RCRA regula t ions w ill  imp o s e  bans on the landf il l ing of many of 

thes e me tal sol ut i ons unl e s s  they are reduced  in volume  and s ol idifie d .  The 

prop osed DWTF l iquid was t e  proces s ing facil ity would al l ow LLNL to trea t 

aqueous me tal s ol ut ion . was te  streams on site  inst ead of deal ing with 

increasingly dif f icult off-site dispo sal issues . 

Because of it s lack of particulate  and acid gas control . the 

exis ting HWM incinerat or is s eve rely cons trained in the type s of wast es  that 

it can inc inerate . Only about 4 percent of the 159.000 p ound s of combus t ible 

l ow-level rad ioac t ive s o l ids produced annually  by LLNL may be  b urned in the 

exis t ing inc ine rator . This is because LLNL has imp l emented  limitat ions on the 

da ily and annual rad ioac t ive throughput of the incinera t o r .  Liquids 

containing hal o ge ns al s o  cannot be treated in the exi s t ing inc inerat or ; thu s .  

only 10 perce nt of  the 114.000 gall ons o f  combus t ible l iquid wastes  generated 

each year by LLNL can be inc inerat e d .  The proposed  DWTF incinerator would be 

de s i gned to burn e s sentially all of the combu s t ib l e  l iquid and l ow-l evel s ol id 

was t e s  gene rated by LLNL in an e nv ironmental ly safe manne r .  

Existing HWM decontamina t ion ope ra tions would b e  moved from their 

current l ocation �n Building 419 to the propo sed DWTF . The ad ditional 

facilities would all ow  more extensive and cos t-ef fec tive decontaminat ion of  

t ool s and equipment . Airl ock door s and doub l e- f il tered exhaust  a ir from the 

proposed  DWTF woul d  as s ure  a more e nv ironmental ly safe operat ion. 

Comple t ed in Oct ober 1987. Building 693 was s pe c i f ical ly built  and 

perm it t ed t o  s t or e  LLNL' s haza rdous was te .  The building  provides 9.600 square 

feet of enc l os e d  s t orage space and incorp orate s  de s i gn features f or saf e  

s t orage o f  hazardou s  was t e s . including s p il l  cont a inme nt . inc ompa t ib l e  waste 

se gre gation.  and an autcmatic fire suppres s i on sys t em.  The building was 

cons t ructed under an Interim Status D oc ument (I SD ) granted by the DR S and EPA. 

An I SD gives init ial approval for cons t ruct ion and ope rat ion of a haz ardous 

was t e  fac ility while f inal permit approval is s t il l  under review . 
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Pres ent l y .  mixed and radioactive wastes are s t ored out doors in drums 

and other approved cont ainers in the Area 6 1 2  paved yard. The proposed DWTF 

woul d prov ide 4 . 8 0 0  square feet for safe.  encl osed s t orage of mixe d and 

radioactive was t e .  An addit ional 4 . 80 0  square feet  o f  enc losed st ora ge s pace 

woul d be prov ided t o  st ore normal ly clean cont ainers and supplies ;  however.  

the ad dit ional s pace could be converted  f or st ora ge of either radioactive or 

haz ardous wastes . s ince al l safety and env ironmental measures required to  

s t ore such wast e s  would be  inc orp ora t e d .  

The exist ing receiv ing and clas s i f ication area . l ocated in the Area 

6 1 2  ya rd . would cont inue to be used unt il the new DWTF receiv ing and clas sifi

ca tion area was comple t e d .  This area woul d prov ide 6 . 0 45 square feet of 

enclosed st ora ge s pace . which would be used for both ful l  cont ainers awaiting 

treatme nt and empty cont ainers . The DWTF w oul d  al s o  include 6 . 400  squa re feet 

of out side s t ora ge s pace for parking tank tra ilers and portable tanks . 

Ra inwater retent ion. s pi l l  containment measures . and s e grega tion of 

inc ompa t ible was t e s  would be incorporated in this are a .  

The proposed  DWTF w oul d meet the was t e  management needs  a t  LLNL f or 

a 25-year pe riod.  cons istent with the des i gn waste quantities pre sent ed in 

Table 1 .  2-1 . The DWTF w oul d prov ide increas ed capab ilities for mana ging 

dive rse LLNL was te  st reams in a safer and more environmental ly s ound manne r.  

thus reducing depe ndence on  of f-site  treatme nt and disposal facil itie s .  

In sup p ort o f  this waste  management need and the pub l ic int eres t .  

this DE I S  is intended t o  ensure that the pot ent ial impac t s  as s oc iated with 

construct ion and operat ion of the proposed DWTF are ad dressed .  This DE I S  has 

been prepared according to the requirement s of the National Environme ntal 

Pol icy Act of 1 969 (NEPA) guidel ines and the requirement s of the Cal ifornia 

Env ironmental Qual ity Act of 197 6 (CEQA) . The purpose of this DE I S  is to  

provide environmental input t o  the de cis ion-making process  r e ga rding the 

proposed act i on and the issua nce of permit s .  
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CHAPTER 2.0 

DE SCRI PTION OF ALTERNATIV E S  

2.1 Intr odu c t ion 

The U . S .  Department of Energy (DOE) has identi fied several potential 

s trategies for managing nonradioactive (hazardous and nonhazardous). mixed, 

and radioactive was t es generated by the Law rence Livermore National Laboratory 

(LLNL ) . These s t rategies were eval uated to identify reasonable project-s peci

fic enginee ring alternatives for de tail ed stu dy . Figure- 2.1-1 illustrates the 

s t rate gies and alternative s considered . The four main hazardou s waste manage

ment s trategies identi fied by DOE are l i s ted below and des cr ibed in detail in 

the fol l owing s ect ions : 

1) No action ( i . e . •  continued use of the exi s ting was te management 

facil ities ) ; 

2 )  Increas ing o f f-site was te treatment and dispo sal at comme rc ial 

or DOE facil ities ; 

3 )  Upgrading the exi s ting haz ardous was te management (HWM )  facil i

ties ; and 

4) Devel oping new on-site  facilitie s  (considering al t ernative 

on-site l o cat ions and alternative t echnolo gie s ) . 

Proj ect- spe c i fic enginee ring al t ernatives selected from within thes e 

s t rat e gies for detailed s tudy are also  discus sed in greater detail in the 

fol low ing sections . The discus sion in Section 2 . 6  compares the al ternative 

hazardous waste mana gement strategies and identifies the pre ferred s t rategy 

(development of  new on-site  facilitie s ) . 
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2 . 2  No Ac t ion 

Cont inued use 

no-act ion strat e gy .  By 

change from the current 

environment at LLNL . 

of  the existing HWM facil it ie s  cons t itutes  the 

def init ion. the no-ac t ion stra t e gy  repre sents  no 

approach for mana ging wast e s  and prot ect ing the 

Continued use of the exist ing waste management approach would 

involve minimum on- s it e  and maximum of f-sit e treatment ; on-site indoor st ora ge 

of hazardous (nonradioact ive )  waste .  and radioactive and mixe d wast e s; and the 

transportat ion of lar ge vol umes of wast es  to  o f f-site  di spo sal facil itie s .  

The HWM Division of LLNL ' s Environmental Protect ion Department i s  re sponsibl e 

for coll ect ion . st orage . treatment . and o f f-site  shipment of nonradioactive . 

mixed.  and radioact ive wastes  generated  by LLNL (University of Cal ifornia. 

1986). Table 2 . 2- 1  pre sent s the waste quant ities  proce ssed at the exi st ing 

HWM facil itie s in the fiscal year 1986. 

As illustrat ed  in Figure 2 . 2-1 . the present waste mana gement facil i

ties include the decontaminat ion facility (Buil ding 4 19 ) .  the l iquid waste 

treatment and sol idificat ion facil it ies (Buildings 5 14 and 5 13 ) . other waste 

pr oces sing facil ities  (Buil dings 6 12 and 624 ) . and a haz ardou s  waste st orage 

facil ity (Building 693). Some liquid and sol id wastes  are incinerat ed  in 

Buil ding 624 .  Separat e st orage areas f or mixed and radioact ive wast e s  are 

maintained out doors in the Buil ding 6 12 yard .  Radioactive material s are 

st ored in Buil ding 6 14 and polychl orinat ed  biphenyl s (P CB s )  are stored in 

Building 625 . These existing facil it ie s .  however.  lack the space . safeguards . 

or capabil it ies to  provide the on- s it e  treatment required t o  meet future envi

ronmental regul ation s .  

2 . 2 . 1  Exist ing Decontaminat ion Facil ity 

The exi st ing decontaminat ion facil ity . l ocated  in Buil ding 4 19 .  is  

used to  decontaminat e both radioactive and nonradioactive equipment .  part s .  

and supp l i e s .  Th e  methods used for de contaminat ion include acid bath s .  shot 

blast e r s .  ultrasonic tank s .  hydro f ini shing . chemical treatment s .  soap and 

water rinse s .  and, degr easing operat ions using solvent s .  sandblasting. and 

1 3  



...
-J:'-

TABLE 2.2-1. LLNL WASTE PROCESSED AT EXISTING HWM FACILITIES IN FISCAL YEAR 1986a 

Waste Type 

Nonradioactive 
(inc1 udes 

hazardous and 
nonhazardous) 

Mixed 

Radioactive 

TOTAL 

Liquid Waste 

Materials 

Organic solvents. oils 
and greases. plating 
solution. acids. 
rinsewater. organic and 
. . I d 

c 
1norgan1c s u ges 

Solvents. rinsewater. 
oils and greases. 
scintillation fluids 

None normally generated 

Source: Hoyt. personal communication. 1988. 

Solid Waste 

Quantity 
(Pounds/Year) Materials 

4.876.940 Paper. rags. plastic 
film. animal biological 
waste 

682.700 Vials and miscellaneous 
laboratory waste 

o 

5.559.640 

Protective clothing 
(gloves. boots). paper. 
plastic. laboratory 
waste. noncombustible 
LLW and TRU waste. 
contaminated containers 

Quanti ty 
(Pounds/Year) 

37.800 

3.000 

442.000 

482.800 

a 
Includes waste from LLNL main site. Site 300. and LLNL Airport Operations. Not included in this 
table are contaminated soils resulting from cleanup operations not associated with normal 
laboratory activity. 
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baking. S iz e  reduct ion operat ions are als o  conducted in the decont aminat ion 

facili ty . 

2 . 2 . 2  Exis t ing Liquid Was t e  Treatment Facil ity 

Liqui d was te  and was tewater are col l e ct e d  in retention tank s .  

carboy s .  or drums a t  the respective s ource l o cations throughout LLNL . There . 

the col lec ted mat erial s are sampl ed  and analyzed.  and the de termined was te 

cont aminant l ev e l s  are compared to LLNL and City of  Live rmore dis  charge 

l imit s .  I f  the l evel s o f  cont aminants are below the regul atory limit s .  the 

material is released to the sanitary sewer .  If contaminant l evel s are above 

regul atory limit s .  the mat erial is label ed.  placed in drums and por t abl e 

tanks . and taken t o  Buil ding 5 14 ( the present l iquid was t e  treatment 

facility ) for treatment or transpor t ed of f site  for treatment or dispo sal . 

Ap proximat ely 6 2  percent o f  the l iquid wastes are currently treated off  sit e .  

The remaining 3 8  percent are treated on s i t e .  

Treatment opt ions f o r  l iquid was t e s  and was t ewaters include : 1 )  
on-site  treatment by methods such as precipitat ion or s ol idi ficati on;  2 )  

on- s it e  incinerat ion : or 3 )  preparat ion for shipment and of f- site disp o s al . 

Radioactive l iquid was tes are currently treated by s ol idifying the precipi

tate and dis charging the complying l iquid effluent to the sanitary sew e r .  The 

sol idi fie d  precipitat e  is transported for disposal at DOE ' s  Nevada Tes t  S it e  

(NT S )  near Mercury . Nevada . Dilut e .  haz ardous (nonradioactive ) l iquid wastes  

are  treated to  remove contaminants be fore they are di s charged t o  the  sewer.  

Liquid hazardous and nonhaz ardous  wastes  that are not amenabl e  t o  on- site 

treatment are t ransported o f f  s it e  in cont ainers or tank t rucks to appropriate 

commercial was t e  treatment .  dispo sal . or  recycl ing facil itie s .  

2 . 2 . 3  Existing Was t e  Proces s ing  Facil ity 

Th e  facil ities that pres ently proc e s s  s ol id was t e  are located in 

Buil ding 6 1 2 .  The s e  facil ities include equipment for s ol id waste packa ging 

and compaction. Was tes that cannot be treated or incinerated on site are 
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packa ge d In cont ainers in c ompl ian ce with U .  S .  Department o f  Tran sportation 

(DOT ) and u . s .  Nu clear Regulat ory Commis s ion (rffiC)  r e gul at ions .  The p ac ka ged 

was tes are then t r an s p o r t e d  t o  o f f- s it e  d i s p o s al fac il i t ie s . Radioactive 

was t e s  are ship p e d  to �� S for  disp o s al , and h az ardou s  was t es are sent t o  DOE

approv e d  c omme rcial t r eatme nt , d i s p o s al , o r  recy c l ing facil i t ie s . Mixe d 

was t e s  a r e  c ur re n tly s t ored on s it e  at LLNL , pe nding ap p r oval f o r  NT S t o  

a c cep t mixe d was t e .  

S o l i d  was t e  r e c e iv ing and cl as si ficat ion are cur rently pe rformed in 

a smal l open she d ,  wh ich has limited s p a c e ,  in a yard adj a cent to Buil ding 

6 1 2 .  Mixed and radioactive was tes are s t ored In drums and other ap proved 

cont aine rs in a paved and bermed area o ut s i de B uil ding 6 1 2  that has a st orage 

cap acity o f  1 6 , 000  square fe et . In an e f fort t o  imp rov e its haz ard ous was t e  

s t orage capabil it i e s , and i n  r esponse  t o  Cal i f ornia D epartment o f  Heal th 

S e rv ic e s  I (DH S )  concern s  about outdoor s t o r age of haz ardous was t e ,  LLNL has 

cons t ru c t e d  an e n c l o s e d  h az ardous was te s t orage buil ding on the northe as t 

corner of the LL}� s it e .  Th e  buil ding c o nt ains 9 , 6 00 square fe et of  s t or age 

s pa ce and wil l  s t or e  o nly n o nradio a c t ive hazardous wast e ,  excludin g r e ac t ive 

was tes . The facil ity cont ains four cel l s ,  s ep a rat ed by part i t ions , wh ich are 

furth e r  s ub div ided int o  s t aging areas in a gr id-l ike fashion that is c omp o s e d  

of  f o u r  row s  containing t en column s . In order to e ns ur e  that incomp a t ib l e  

was t e s  a r e  s e gr e ga t e d ,  e ach column is l abeled ac c o r d ing to the type o f  waste 

that c oul d be placed within it.  

Construct ion of this facil ity ,  wh ich has been de s i gnated as the 

Chem ical Waste Storage Building 693 , was ap proved by DH S a nd the U . S .  

Env ironmental P r o t e c t ion Agency (EPA) und e r  an I n t e r im S t atus D o cum e nt ( I SD )  

in S e p t embe r 19 86 . Th e  d o c uments s ubmitted by LLNL for this I S D  are s t il l  

und e r  DH S and E P A  r ev iew for  f inal perm it ap p r oval . 

2 . 2 . 4  Exis t ing Incinera t o r  

Th e  exi s ting incinerator , l ocated i n  Building 6 2 4 ,  is  a dual -cham

be r ,  con t r ol l ed-air inc ine ra t o r .  I t  is u s e d  t o  redu ce the t ox i c i ty and volume 

of  a div e rs e m ix o f  nonrad ioact ive , m ixed ,  and radioactive s ol id and l iq uid 
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wast e s .  Liquid wastes are inj ected midway along the primary chamber of the 

incinerat or . The nominal liquid waste inj ect ion rat e is approxima t ely 0 . 5  

gallons per minute ( gpm) . A me chanical ram char ging sy stem feeds solid and 

containeriz ed  wastes through the end of the primary chamber.  The maximum load 

capacity for solid and containeriz ed  waste is 2 5  kil o grams . The design of 

this incinerat or w ill  constrain LLNL ' s future use of incinerat ion as a method 

for waste de struction and volume reduct ion . The present incinerat or �s  

limit ed  in the type of waste  that it  can burn ( i . e . , it cannot incinerat e 

hal o genated waste  or large solid mat erial s )  due t o  the design of the 

inc inerator ( i . e . , the siz e of the ram feed) , and to comply with air pol lution 

regulat ions ( since the incinerat or cont ains no pollut ion control equipment ) .  

Because the typ e s  of was t e s  that are burned by the inc inerat or are restrict e d ,  

the facil ity complies with Resource Conservation and Recovery Act (RCRA) and 

Bay Area Air Qual ity Management District (BAAQMD ) r e gul at ions for radionucl ide 

and hazardous  const ituent emis sions . Current operat ion of the incine rat or i s  

authoriz e d  by a n  I SD pending approval of a final permit . Without thi s  permit , 

the incinerat or cannot burn haz ardou s  waste after November 8 ,  1989 . A trial 

burn will be conducte d  to verify compl iance with emis sion l imitat ions prior t o  

issuance o f  that permit . 

2 . 2 . 5  Summary 

The no-action alternat iv e  woul d inv olve the continued use of the 

pre s ent HWM fac il it ie s  and would  not meet  the long-term needs  of LLNL . The 

current facil it ie s cannot meet these  l ong-term nee ds be cause : 

• The facil ities  are phy sically con strained �n the size and 

volume of waste s  they can handle ;  

.• Lar ge volume s  of  waste must be treated and disposed of off 

s it e ;  

• The facil it ie s  are outmoded and di spers e d  in several l ocat ions , 

resul t ing in inef ficient operat ion s ;  
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• Facil ities do not provide weather protection for  mixed and 

radioac tive wastes  cur rently st ored outdoors ; 

• Existing spill prev ention control and containment in the 

outdoor st orage area are mar ginal ; and 

• Facil ities currently do not exi s t  to  process  react ive was t es .  

These constraint s limit LLNL ' s  abil ity t o  meet more stringent future 

regul ations or to reduce the types and quant ities o f  was tes shippe d  of f sit e .  

I n  view o f  the above cons t raint s .  the no-act ion alt e rnative i s  not considered 

a l ong term s olut ion for managing LLNL ' s  was t es .  

2 . 3  Increasing O f f- Site Was t e  Treatment and Dispos al at Exis ting Commer

cial and DOE Facil ities 

Another s trategy al t ernative cons ide red for 

generat ed by LLNL is increased o f f-sit e  wast e  t reatment 

managing was tes 

and dispo s al . As 

indicated in the dis cussion of  the no-act ion strat egy .  exi s t ing operat ions 

al ready include a considerable amount of o f f-site  treatment and disposal . 

Currently. 8 2  percent o f  the was t es gene rated  at LLNL is  treat ed  and disposed 

o f  off s it e .  requiring 287  truck t rips per year . The of f-site t reatment and 

disposal strat e gy  differs from the no-action strat e gy in that on-site 

treatment and s torage would be purp o s ely minimiz e d .  and o f f-site treatment and 

disposal woul d be maximiz e d .  LLNL on- s i t e  HWM facil ities woul d focus on 

prov i ding services f or was t e  receiving. p ackaging. clas sify ing.  and o f f-site 

shipping.  and would provide a minimal amount of  was te treatment on s i t e .  

Radioactive and mixed l iquid waste  would r equire t reatment and solidificat ion 

prior to o f f-site shipment . Under  the o f f-sit e treatment and disposal strat e

gy .  approximat ely 86 percent o f  the LLNL wast e  would be treate d  and disposed 

o f  off  sit e .  

2 . 3 . 1  Comme rcial Treatment and Disposal Facil ities 

DOE al lows o f f-site  treatment and disposal o f  haz ardous (nonradioac

t ive ) wast e s  o nly at suit able facilities that have been permit ted to  operate 
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by EPA or state regul atory agencies (Walker . 1986 ) . The fundamental purpose 

of this DOE policy is to  minimize potent ial r i sks t o  public heal th and the 

env ironment and potential government liabil ity for future cl eanup c o s t s .  

Re sponsible on- site waste treatment is fully consistent with this pol icy 

(Dav is .  19 86 ) . 

However . there are two significant limitat ions t o  using off-site 

facil ities for land dispo sal . Fir st . due to  e nvironmental contaminat ion . many 

existing site s  in the United States have been required t o  cease operat ions and 

clo se . As a resul t .  the available capacity f or hazardou s waste dispo sal in 

Cal ifornia and other states is be coming increasingly constrained .  Further . 

dispo sal of hazardous waste will be come even more diff icult in the future a s  

exi sting commercial di sposal sit e s  approach capacity . The avail abl e  land 

dispo sal option s in the United  States are s everely con straine d .  as indicated 

bel ow .  These  opt ions include (Dav i s .  1987 ) : 

• Two burial cel l s  at U .  S .  Pollution Control Inc . ' s facil ity at 

Gras sy Mountain. Utah ; 

• One burial cell at Chemical Waste Management ' s  Kettl eman Hil l s  

facility in Central California ; 

• One double-l ined cell at Enviro safe ' s  I daho land f il l ; and 

• One double-l ined cel l  at the Chem Securit ie s facility near 

Ar l ingt on. Ore gon.  

Several other commercial land di sposal facilit ie s  are located in the 

western Unit ed  Stat e s ;  however .  the se facil ities do not conform to  the DOE 

of f-site di sposal policy for hazardous wastes for the follow ing reason s  

(Dav i s .  19 87 ) : 

• Casmalia Re sources haz ardous waste facil ity in Santa Barbara 

County . Cal i fornia does not have a doubl e-l ined landf il l . 
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• Petrol eum Waste Industrie s .  l ocated near Bakersfiel d .  Cal ifor

nia . has a tripl e-l ined pit . but the synthetic liners do not 

conform to EPA thickness standards.  

• Internat ional Technology Corporation ( IT )  

Imperial . Benicia. and Mart inez . California) 

facil ities (in 

are al l out of 

compl iance ; theref ore . they are ineligibl e  to  receive hazardou s  

wastes generated at a DOE facil ity . 

Table 2 . 3- 1  identifies all of the currently permitted . interim 

permitted.  and proposed commercial incinerators l ocated  in the we st ern United 

Stat e s .  This table al so ident ifies the types of  wastes  that the se 

inc inerators will not accept . Facil it ies using only liquid inj ect ion 

incineration are capable of de stroying l iquid hazardous wastes ; the other 

incinerat or s can handle both liquids and sol i d s .  A maj ority of the facil it ies 

do not ac cept mixed or radioactive solid wast e s .  Radioactive and mixed wastes 

gene rated from DOE facilit ie s are required to  be disposed of at DOE-approved 

sit e s .  

The second signi ficant limitation concerning o f f-site land disposal 

inv olve s constraint s imposed by federal and state regulat ions prohibit ing or 

limit ing the types and amount s of untreated haz ardous material s that may be 

dispo sed of on land . Recent regulat ory amendment s to the Re source Conserva

tion Recovery Ac t (RCRA) (Haz ardous and Solid Wast e Amendment s of 1 9 84 ; Publ ic 

Law 9 8- 6 1 6 .  Sect ion 1 ;  40 CFR 268 . 30 e s . ) .  coupled with exist ing stat e law ( 2 2  

Cal ifornia Code o f  Re gulat ions Sect ion 6 6 . 9 0 0  e s . ) .  show a strong bias against 

land disposal of wast e .  Wast e s  that have been or will be banned from land 

disposal by July 8 ,  19 89 include PCB s .  hal ogenated  solvent s .  strong acids .  

wast es containing halo genated organic s ,  and l iquids cont aining cyanides or 

various other metal s at speci fic conce nt rat ion s .  These prohibitions are 

illustrat ed by hazardous material type and concentrat ion in Table 2 . 3-2 . 
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TABLE 2.3-1. PERMITTED. INTERIM STATUS. AND PROPO SED COMMERCIAL HAZA RDOU S 
WASTE INCINERATORS IN THE WESTERN UNITED STATES THAT ACCEPT 
OFF-SITE WASTE 

Company Loca t i on 

ENSCO E1 D orado, AR 

Stauf fer Chemical Mart inez , CA 

efTS Vernon, CA 

Rollins Env i ronmental Ba ton Rouge, LA 
Serv ices 

Stauf fer Chem i c al Ba t on Rouge. LA 

Rollins Envi ronmen tal Deer Park , T X  
Serv ices 

Permi t  
Status 

IS 

Proposed 

Proposed 

IS 

Proposed 

IS 

Inc i nerator Design 

Rotary kiln. 
liquid inj ec t ion 

L iqu id inj ect i on 

L iqu id injec t i on 

L iquid inj ec t i on 
and rot ary kiln 

L iqu id inj ec t i on 

Ro tary kiln 

Wastes No t Ac cepted 

Waste with high heavy 
metal c ontent,  diox ins , 
explosi ves 

PCBs. explos ives. rad i o-
a c t ive wast es ,  sol ids 

Solids, PCBs. explo-
sives , rad i oa c t ive wastes. 
diox ins 

Explosives , radioa c t ive 
wastes. dioxins. ha1 0-
gena ted wastes (C1 , F )  

PCBs , explos ives. radi o-
a c tive wastes. sol ids 

Rad ioa c t ive wastes. exp1 0-
si ves. dioxins 

(Con t inued )  
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Company Location 

Stauf fer Chemical Houston .  

Stauf fer Chemi c al Bay Town. 

TX 

TX 

TABLE 2.3-1 . 

Permit 
Status 

Permitted 

I S  

(Cont inued) 

Incinerator Design Wastes Not Accepted 

L iquid inj ection PCBs. explosives. ra dio-
active wastes. solids 
(pre fer high sul fur 
content waste streams) 

Liquid inj ection PCBs. explosives. radio-
active wastes. solids 

Source : Personal communications with R .  Beckwith. F. Fontus. W. Bahm. S. Baxter. D .  Erickson. 
and A. Rege (1988) . 

IS = Interim Status 



TABLE 2 . 3-2 .  LAND D I S PO SAL PROHIBITION BY HAZARDOUS MATERI AL 
TYPE AND CONCENTRATION 

Effec tive Date 
of  Land Disposal 

Prohibition 

Either currentl y 
prohibit ed or will 
be prohib ited by 
July 8 .  1989  

Prohibit ion by 
Novembe r  8 .  1988  

Currently prohibited 

c May 8 .  199 0 

State Re gul ationsa 

• Liquids cont aining : 

- Free cyanides ( >  1 . 000  mg/l � 
- Arsenic ( 5 0 0  mg/l )  
- Cadmium ( 1 0 0  mg/ l )  
- Chromium ( 5 0 0  mg/l ) 
- Lead (5 0 0  mg/l ) 
- Mercury ( 20 mg/l ) 
- Nickel ( 1 3 4  mg/l ) 
- Selenium ( 1 00 mg/ l )  
- Thal l ium ( 1 3 0  mg/ l )  
- P CB s  (� 5 0  ppm) 

• L iquids : 

- pH � 2 . 0  

• Was tes cont aining halo genated 
organics : 

- L iquid wastes  (� 1 . 00 0  mg/kg)  
- Organic slud ge s  (� 1 . 0 00 mg/kg) 
- Or ganic solids with halo genated 

organic compound s 
(� 1 . 00 0  mg/kg) 

a 22 California Code of  Re gul ations 6 6 . 9 00 e s .  

Federal Regul ationsb 

• Liquids : same as 
s tate prohibit ions 

• Was tes cont aining 
halo genated organics : 
same as stat e  prohibi
t ions 

• Dioxin-containing 
wastes 

• Solvents 

• Al l other haz ardous 
wastes l isted in EPA 
regul ations 

b Haz ardous and Solid Waste  Amendment s ( 19 84 ) . Publ ic Law 9 8-6 1 6 .  40 CFR 268 . 1 0- 1 2 ;  
4 0  CFR 268 . 3 0 .  268 . 3 1 .  

c By May 8 .  199 0 .  EPA will rev iew approximately 1 5 0  haz ardous material was t es to 
determine whether individual substances should be banned from land disposal . 
Failure t o  rev iew these substance s by certain pres cr ibed  deadlines will res ul t  in 
the prohibit ion of as few as 5 0  and as mgny as 1 5 0  substances from land disposal . 
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The fe de ral government has taken a further step toward el iminat ing 

the land dispo sal opt ion by charging EPA with the responsibil i ty of reviewing 

a l i s t  of haz ardous was tes . which is repres entative of all other haz ardous 

material s regulated by the EPA. by May 8 .  199 0 .  Congress has established this 

pro gram such that if EPA fail s to make its de termination. land disposal of 

these  des i gnated wastes w ill  be prohibited entirely . 

Tho se haz ardous material s generat ed at LLNL that are currently 

prohibited from land disposal . as well  as those  material s  that could  l ikely be 

prohib ited ( e ither by EPA determination or EPA failure  to review under the 

provision discussed above ) are : 

• Ace t one ; 

• Acetonitril e ;  

• Benz ene ; 

• Benz ( a ) anthracene ; 

• Chl oro form ; 

• Dibutyl phthalate ; 

• Ethyl ene dibromide ; 

• Ethylene dichl oride ; 

• Fluoro trichl oromethane ; 

• Methyl e t hyl ketone ; 

• Methanol ; 

• Methylene chl or ide ; 

• Perchloroethylene ; 

• Tet rachloroethane ; 

• Tetrahydrofur an ;  

• Toluene ; 

• Trichl oroethane ; 

• Trichlo roethylene ; 

• Various heavy metal s ;  

• Xylene ; and 

• 1 . 1 . 2-Trichl oroethane . 
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Land disposal res trictions for hazardous waste solvents has en

couraged the development of  alternative hazardous waste treatment and disposal 

technol ogies .  Nume rous commercial incinerators are in the pl anning and devel

opmental stages throughout California and the United Stat e s .  The availability 

and compatibil ity of these planned incine rators with the haz ardous was tes 

generated at LLNL are unknown. However ,  Table 2 . 3- 1  indicates that commer cial 

incinerat ors  typically do not accept mixed or radioactive was t es . Increas ed 

use of  of f-site commercial treatment facilities woul d resul t  in incre as ed 

transportation cost s  and an increase in potential risk and l iability since 

wastes  would not be control l ed by LLNL or DOE (see Table 4 . 2-1 2 ) . 

2 . 3 . 2  DOE Facilities 

DOE does not currently operate facilities that dispose of haz ardous 

or mixed was t e s ,  but DOE does operate six maj or waste dispo s al facil ities for 

radioactive was t es . These DOE waste  disposal facil ities are : Hanford Res e r

vat ion near Hanford. Washington ; I daho Nat ional Engineering Laborat ory near 

Idaho Fall s .  Idaho ; Nevada Tes t  Site (NTS) near Mercury . Nevada ; Los Al amos 

Nat ional Laboratory near Los Alamo s .  New Mexico ; Savannah River Plant near 

Aiken. South Carol ina ; and Oak Ridge Nat ional Laboratory near Oak Ridge . 

Tennes s e e .  LLNL currently ships radio active waste  for disposal to the NTS 

facility . Mixed was t e  generated  by 'LUlL is  curr ently and will continue to be 

stored at LLNL until app ropriate on-site  treatment and o f f-site disposal 

options are availab l e .  When the proposed DWTF is operational . t reated mixed 

wastes  would be shipped off  sit e  t o  NTS on a continuing basis for disposal . 

The NTS facility has submitted a permit appl ication to the S t at e  of  Nevada 

r equesting authorization to ac cept mixed was t e .  NT S  is expected to receive 

authoriz ation to accept mixed was t e  by 1 9 9 0  (Roberts .  1988 ) . 

2 . 3 . 3  Summary 

The o f f-site t reatment and disposal strategy would involve increased  

reliance on o f f-site waste  treatment and disposal facilitie s .  

tage s as s ociated with using these  facil it ie s  are l isted bel ow : 
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• Currently ,  existing o f f-site facilities  (especial ly landf ills ) 

have limited capacit ies .  �ncreased shipments to these facil i

ties woul d pl ace added stres s  on their disposal capabil ities . 

• Transport on publ ic highways of  larger quantities of untreated 

was t e  increas es  the risks ass ociated with accidents and spills . 

• EPA, DOE , and state pol icy encourages the development of 

alt ernative was te  treatment options at the point of  generat ion, 

and dis courages t radit ional land disposal methods . 

• S t r ingent federal and state regulations currently res trict  a 

lar ge number of hazardous materials from being disposed of on 

the land as untreated was t e .  Many more hazardous material s  

that are c urren tly under study may be banned by the EPA by 

1990 . 

• Transporting was te material s off  site for treatment and dispos

al would resul t  in greater risks to the environment from 

imp roper treatment or disposal and greater l iability to DOE. 

For these  reasons , the increased off-site treatment and dispos al 

strategy is not conside red to be feas ible and will not be conside red for 

further analy s is in this E l S .  

2 . 4  Upgrading the Existing HWM Facilities 

Upgrading the exist ing on-site facil ities  at LLNL i s  another 

s trategy alternative considered for managing LLNL wastes . The on-site 

facilities that manage wastes at LLNL that would be upgraded unde r  this 

alternative are des cribed below .  
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2 . 4 . 1 Existing  Facil ity Modif icat ions 

Specific change s to up grade the existing HWM facil itie s for treat

ing.  proces sing. and st oring was t e .  and decontaminating equipment at LLNL 

woul d include the follow ing : 

1 )  De contamination Facility.  New and improved equipment ( e .  g . •  

ventilation. air lock s .  and electrical sy stem) woul d be added 

t o  improve operat or safety . r educe the potential for atmo spher

ic emis sions . and overc ome operational difficul t ie s .  such as 

physical limitat ions on the size of equipment that can be 

decontaminated.  More space is nee ded  to expand or reconstruct 

decontaminat ion capabil ities .  

2 )  Liquid Waste Facility .  Unl oading and treatment areas woul d be 

upgraded to contain accidental spills  and leak s .  Operations 

woul d be modified to reduce personnel exposure s and direct 

handling. Tanks open t o  the atmosphere would be replaced .  

Capabil ities would b e  expanded  to all ow  treatment o f  lar ge 

percentage s of generated waste volumes and to allow compl iance 

with mor e  stringent regulat ory r equirement s .  Mo dificat ions are 

needed  to separate radioactive and haz ardous wast e  treatment 

proce s s e s  and equipment .  In addit ion. the existing 

sol idification facility would be replaced to provide waste 

conf inement and segr e gat ion capabil itie s .  

3 )  Sol id Waste Facility. Close-capture vent ilation and acce s s  

control would be added t o  prov ide posit ive containment of 

radioactive emis s ions .  The radioactive wastes  st ora ge area 

would be improved t o  prov ide proper segregation. weather 

protection.  and spil l  prevent ion and containment measure s .  The 

compaction and drum crushing areas woul d be up graded to ensure 

prevent ion of accidental emis s ions and t o  improve personnel 

safety . 
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4 ) Incineration.  The design of the exist ing incinerat or res trict s 

LLNL ' s  capabil i ty and flexibility for was te de struction and 

vol ume redu ction .  This incinerat or has been up graded to meet 

RCRA r equirement s through the addition of continuous emis sions 

5 )  

monitoring and waste  feed cut off systems . Howeve r .  further 

me ans of upgrad ing the existing incinerator for incinerating a 

wider varie ty of l iquid and s o l id radioactive wast es are 

l imit e d .  A new l arge r incinerat or with the required pol lut ion 

control syst ems coul d  be ins tal led  if approved by regulat o ry 

agencies . 

Storage . Haz ardous wastes are stored in Building 693 . New 

indoor storage woul d be required for mixed and radioactive 

wastes pr esently stored 

Buil ding 6 1 2 .  Receiving 

outdo ors in the yard adj acent to 

and cl as s i fication areas are al so 

l imited in capacity and would require a maj or up grade . 

A combination of modi fy ing the existing Area 6 1 2 facil it ies and 

cons tructing decontaminat ion. s ol idi f i cation. receiving/clas sif icat ion. and 

l iquid was te treatment facilities in the vicinity of the exi s t ing Area 6 1 2 

woul d  be required t o  provide a central iz ed and ef ficient upgrading of  existing 

HWM facil itie s .  This woul d cons titute a maj or upgrad e .  which is not feas ibl e 

as discus sed below .  

2 . 4 . 2  Exis ting HWM S ite 

The neces sary upgrades to facil ities . c ons ol ida tion of facilities . 

or both.  would  constitute a maj or modif i cation at the exis ting HWM s it e .  This 

modi fication woul d require a new haz ardous was te facil ity permit and compl i

ance with fac il ity l o ca t ion seismic s tandards dictated by RCRA and the State 

of  Cali fornia . 

In 1985 . a crack in the pavement was discovered eas t o f  Building 6 18 

near the HWM area (Buil ding 6 1 2) . LLNL and consul ting geologis ts for the 

State of Cal i fornia conducted a seismic inves tigation of the newly dis covered 
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crack. The investigat ion concluded that it woul d be costly and difficul t ,  i f  

not impossible ,  to  conclusively prove compliance with state and federal 

seismic location standards and to verify that the crack was not fault induced  

(Geomatrix, 1985a) . This verif icat ion is  a requirement f or permitt ing maj or 

modifications to or new construction of a hazardous waste  facility (40 CFR 

264 . 18 [a] and CCR Title 2 2 ,  Chapter 6639 1 [a ] [ 1 1 ]  [A] ) .  Under the federal 

regulations , new haz ardous waste treatment , sto"rage , and disposal facilities 

must not be within 200  feet of a fault that has had displacement in recent 

geologic time (the Holocene period,  which is the last 1 0 , 000 to 1 2 , 000 years ) .  

Cali fornia sei smic l oca t ion standards require that new hazardous waste facil

ities or a hazardous waste facility undergoing substantial modif icat ion, which 

are l ocated within 3 , 000  feet of a fault that has had displacement within the 

Hol ocene period or has lineations that suggest the pr esence of such a faul t , 

must undergo a comprehensive geologic invest igation to  demonstrate that the 

facil ity is not located within 200 feet of a faul t .  The existing HWM facili

t ies are approximat ely 1 , 400  feet from the Las Positas Fault ( see  Figure 

3 . 2-3 ) .  

An LLNL evaluation (Godwin, 1987 ) indicated that the design capacity 

of the exist ing 25 , OOO-gal lon st orage tanks woul d have to  be decreased due t o  

l imitations o f  berm storage in the event of a spill . 

2 . 4 . 3  S ummary 

The existing LLNL facilities that manage wastes  include tho se for 

decontaminat ion , liquid wast e proces sing,  solid waste proces sing. st ora ge ,  

incineration. siz e  reduct ion . and packaging f or o f f- site transpor t .  All 

existing HWM fac iliti e s .  w ith the except ion of  the Chemical Waste St orage 

Building 693 . woul d require a maj or upgrade to  provide adequat e st orage and 

treatment syst ems f or the long-term management of hazardou s .  mixed .  and 

radioact ive waste at LLNL . Without considering any other limitations . such as 

lack of  available space or dispersed l ocation of fac ilitie s .  the maj or problem 

with performing a maj or upgrade of  the existing HWM facilities is the 

difficulty of proving compliance with the RCRA and state seismic locat ion 

standards . Geotechnical experts have conclude d that it would be very 
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difficul t .  if  not imp o s sibl e .  to  conclusively prove compl iance with the 

standards and. therefore.  a permit modificat ion for a maj or up grade could  not 

be is sue d .  

2 . 5  Developing New On-Sit e  Facil ities 

The development o f  new haz ardous was te management facil ities at LLNL 

is another s trat e gy considered for managing LLNL waste . In evaluating this 

strategy.  both alternative sites and alternative designs were reviewed.  

Alternat ive sites . including the pre ferred sit e .  are discussed in Sect ion 2 . 7 .  

Design al ternatives .  including the preferred de sign. are dis cussed in Sect ion 

2 . 8 .  

The devel opment o f  new haz ardous waste management facilities woul d 

o f fer s everal opportunities to avo id many o f  the problems ass ociated with the 

current waste  management practices at LLNL or with the alt ernative was te 

management strate gies that would  be modif icat ions of current practice s .  From 

an operational viewpoint . a new facil ity coul d be des i gned that woul d provide 

LLNL with more flexibility in treating a wider varie ty o f  wastes than is 

currently possibl e .  This would reduce the amount of waste material that has 

to be transported off  site for treatment or disposal . Planning a new hazard

ous waste  management facility woul d als o  allow LLNL to consol idate all haz ard

ous waste  management activities into  one l o cat ion on a new sit e .  making it 

eas ier to manage and control this activity . From an environmental viewpoint. 

a new facili ty could be designed to take advantage of  the best available  

technology for  containing. cont roll ing. and treating was tes with minimal 

environmental impact . A new facility could als o  be constructed on a new site 

that would comply with the seismic location standards of  RCRA and the state  

for siting  hazardous waste  facil itie s .  

2 . 5 . 1  Summary 

The development o f  new on-site facilities woul d provide LLNL with 

modern. safer.  and more environmentally acceptable facilities to treat and 

store LLNL '  s haz ardou s .  mixed. and radioactive wastes on an acceptab l e  site 

that woul d  meet  regulatory seismic location standards .  
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2 . 6  Comparison of  Alternat ive Hazardous Waste Management Strategies 

As shown in Figure 2 . 1-1 and dis cussed abov e .  four s trategies were 

evaluated for managing was t es generated at LLNL : 

1 )  No act ion ;  

2 )  Increas ing o f f-site waste treatment and disposal ; 

3 )  Up grading existing  hazardous waste  management facilities ;  and 

4 )  Developing new on-site facil ities . 

Table 2 . 6- 1  provides a comparison of  environmental impact s associated  with 

each o f  these  basic strategies . In summary . the no-action strategy was 

rej ect ed because it doe s  not provide the safeguards or capabilities needed for 

on-site treatment required by future regul at ions . The no-action strategy 

prolongs existing wast e  management pract ices that need to be improved t o  mee t  

future env ironmental standards .  Th e  strategy o f  increas ing o f f-site wast e  

treatment and disposal was rej e cted because EPA. DOE . and state policy 

discourages waste management strate gies that require o f f-site disposal . 

particularly when that dispo sal is by traditional landfilling.  Up grading the 

existing hazardous was t e  management facilit ies was rej ected be cause the 

existing  facil ities cannot be upgraded to the standards de sired and because it 

cannot be proved  conclusively that the existing site compl ies with the seismic 

location standards required for new or substantially modified facilitie s .  

The preferred haz ardous wast e  management strategy is the development 

of  new on-site faciliti e s .  

f o r  impl ementing this 

Several proj ect-specif ic engineering alternatives 

strategy have been propo sed and subj ect ed to 

environmental analysis .  The se include nine alt ernat ive proj ect sites  within 

the LLNL boundaries and two alternative incinerator desi gn s .  These site and 

engineering design alt ernatives are des cribed below .  
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2 . 7 Alternative S it e s  

Nine al ternative sites were ident ified a s  potential DWTF s ites . The 

nine sites (de signated A through I )  are il lus trated in Figure 2 . 7-1 . Sites A 

through D are located within the- LLNL his torical boundary . Sites E through I 

are l o cated in the DOE buffer zone ( il lustrated in Figure 2 . 7-1 ) , which 

prov ides additional phy s ical secur ity for LLNL ope rat ions . Of the nine sites , 

three (A, B ,  and C )  were eliminated because of confl icts with future LLNL 

program pl ans , and three others (E,  G,  and H) were dropped because they woul d 

be more dif f icul t  to adap t to the proposed DWTF co nfigurat ion than other sites 

located in the same general area.  Three al ternative sites we re ide nti f ied as 

reasonable for detail ed s tudy .  The following criteria were considered in 

devel oping a l i s t  of potenti al al ternative sites : 

• Potential for seismic acceptabil ity ( i . e . ,  complying with 

federal and state  seismic standard s ) ; 

• Con s istency with the LLNL Development and Facil ity Ut ilization 

Plan ;  

• S ite avail abil ity ; 

• Proximity to  residential areas ; 

• Additional cost s  (util itie s ,  

existin g  facil ities ) ;  and 

relocation or demolition of 

• Security concerns (requirement s for special security handl ing 

and DOE approval ) .  

These three sites (D , F,  and I )  were examined in de tail (LLNL , 

198 5 ) . The result s of  this detail ed site analysis , which are presented in 

Tabl e 2 . 7- 1 ,  indicate that S it e  D, located in the northwest corner of  the LLNL 

s it e ,  is the preferred s it e .  The specific advantage s  to this site are listed 

below .  
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TABLE 2 . 7 -1 . SITE SELECTION ANALYS I S  

Site Selection Criteria 

Potential Seismic Ac ceptability 

Sit e Devel opment Consistency 

Site  Availability 

Proximity t o  Concent rated 
Residential Areas  

Site  Devel opment Costs  

Proximity to  Sensitive 
LLNL Facilities 

Security Concerns 

TOTAL 

Scal e : 1 = Most de sirable 
4 = Leas t de sirabl e  

Source : LLNL . 1985 . 

Site D Site F 
(NE Are a )  ( NW  Area)  

2 1 

1 2 

1 3 

1 3 

3 1 

1 2 

1 2 

1 0  1 4  
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Sit e  I 
( S  of East Ave )  

4 

4 

4 

2 

2 

2 

3 

20 



• The location is most consistent with LLNL Site Devel opment Plan 

criteria . 

• The site i s  available within the LLNL hist orical boundarie s .  

• The site is l ocated  away from concentrated resident ial area s .  

• The site is not adj acent to  sensit ive LLNL facil it ies .  

The util ity services for the prop o se d  DWTF at Site D woul d be  

connected to  the  current utilities extens ion. which is  to  be  routed along the 

Outer  Loop Road.  Thi s  ext ension would service planned fac il ities including 

the DWTF in the northeast quadrant of  LLNL . 

LLNL al s o  conducted an extensiv e  geotechnical invest iga t ion to  

determine the seismic ac ceptability of  S it e  D and it s compl iance with the 

l ocat ion standards in 40 CFR 264 . 18 and Title 2 2 .  Chapt er 3 0 .  Sect ion 6 63 9 1  

( a )  ( 1 1 )  (A) o f  the California Code o f  Regulation s .  A trench that i s  1 . 3 00 

feet l ong. at l east 1 2  feet deep . and 3 feet wide was excavated and l o gged in 

lat e 1985 . The invest i gation. performed in conj unct ion with periodic f iel d 

visits by state geol ogist s .  concluded that the S ite  D l ocation was acceptable 

f or s it ing a new hazardous waste  fac ility (Weis s Ass ociat e s .  1985 ; Tow se and 

Carpenter.  1986 ) . 

2 . 8  Alternat ive Designs 

In 1984.  an extensive hazardous waste management study was under

taken t o  determine the best way t o  improve the management o f  nonradioactive 

(hazardous and nonhaz ardous) .  mixed.  and radioact ive waste  generated  by the 

LLNL pro grams (Arthur D .  Lit t l e . Inc • •  1984) . Treatment t e chnol o gies appl i

cable to  the haz ardous waste cate gories at LLNL were evaluated.  The study 

presented  several treatment opt ions that woul d assure compliance with environ

mental regulat ions. In 1985 . a proces s  review examined and val idated the 

treatment technolo gies prop o sed  in the study.  Two l evels of design.  Level I 

and Lev el I I .  are the resul t ing viable de sign alternatives that incorporate 
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the lat est technol ogies to  treat the wide range of LLNL generat ed wast es . 

Level I I .  the preferred alternative . is discus sed first . 

2 . 8 . 1 Level I I  De sign 

Level I I .  the preferred de sign.  woul d replace the existing l iquid 

and solid wa ste proces sing and treatment facilitie s .  incinerator.  decontami

nation facility . and out door waste stor age currently in use at LLNL . Building 

625 (PCB St orage ) and the recently completed Buil ding 693 ( Chemical Was t e  

St orage ) a r e  the only existing HW M  facilitie s  that woul d remain ope rat ional 

under this pre ferred alt ernative.  The existing control led air incinerat or 

would be clo sed as a haz ardous waste unit . but woul d remain in place for 

potent ial future use to  incinerate nonhazardous  material such as paper and 

clas sified  document s .  The Level II design woul d enhance was te management at 

the laborat ory through the addit ion of a new.  central ized.  six-a cre facility 

prov iding waste treatment .  proc e ssing. and s t orage . The preferred site plan 

is illustrated in . Figure 2 . 8-1 . 

The Level I I  de sign woul d consist of five new buil dings and equip

ment that woul d consolidate the mana gement of LLNL nonradioactive (hazardou s  

and nonhazardou s ) . mixe d .  and radioactive waste operations .  The maj or 

facilitie s included in the Level I I  de sign are discus sed bel ow.  

2 . 8 . 1 . 1 Sol id Waste Proces sing and Waste Receiving/Classificat ion Buil ding 

This building would provide a covered unloading area for tank trucks 

and containe r s .  and woul d function as a receiving and clas si ficat ion area for 

incoming containeriz ed waste .  Additional operations performed in this facili

ty would include r insing empty chemical waste drums.  rinsing tank trucks.  

crushing empty radioactive and hazardous waste drums.  and compact ing solid 

waste in drums . The wast e  receiving/clas sificat ion area of this building 

would be used f or temp orary st orage of waste  coming int o the facil ity until it 

was cla s sified and rout e d  for treatment or st orage . This area woul d  also hold 

any overflow of sol id waste to  be incinerat ed.  Two separate bermed areas in 

the buil ding would s e gr e gate incompat ible wast e .  The dimensions of this 
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buil ding would be 6 7  feet by 180  fee t : the overall buil ding height woul d be 26 

fee t .  

Trucks o r  vans del ivering s ol id was tes for packaging, proces sing, or  

temp orary st orage in  the DWTF would be  checked in at  the waste receiving/ 

cl as si fication area of this buil ding. Drums and other was t e  containers woul d 

be directed t o  the appropriate treatment , packa ging ,  and st orage areas . 

Solid  waste sui table for incineration woul d be stored in the incinerat or 

staging area before being sent to the incinerat ion proce s s  area,  with overflow 

temporarily s t ored in the was t e  receiving/cl assification areas . Drums 

o f  s ol id waste  not suitable for incinerat ion would be tran sferred to the solid 

was t e  proc e ssing area where the waste  woul d be compacted in 5 5- gallon drums . 

Drums containing l iquid would be sent to  the appropriate l iquid 

waste  unl oading area for st orage in receiving tanks in preparation for 

treatment .  Empty drums that had previously cont ained hazardous waste woul d 

be crushed and packaged  for o f f-site shipment . Two drum compactor/crushers 

woul d be provided for this operation : one woul d  be l o cated in the s olid  waste 

proces sing area for radioactive waste  and the other in the waste receiving/

cl assification area for hazardous wast e .  The drum compact or/ crushers woul d 

have a buil t-in ventilation/HEPA fil tration system. 

The south portion of  this facil ity woul d  als o  serve as a radioactive 

cont aminat ion monit oring point for pers onnel between DWTF proces s  areas and 

the operational support buil ding.  Personnel dres sing and shower areas woul d  

b e  l ocated  in this area. 

After unl oading wastes , trucks woul d  proceed to the tank and con

tainer rinsing and cleaning area in the northeast sect ion of  the truck bay .  

Util ity st ations woul d b e  l ocated al ong the wal l  o f  the waste  receiving/cl as

sificat ion and s olid  was t e  proces s ing buil ding and would have pressurized 

water,  air, and steam service for cleaning and rinsing the interior of  the 

nonradioactive tanks and cont ainers . The floor of the cleaning area woul d  be 

sl ope d to divert l iquids to a trench and sump, which woul d collect aqueous 

cleaning was t e s  generated by the truck or container cleaning operat ions . The 
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sump would pump col lected l iquids to  receiving tanks in the radioactive l iquid 

treatment proc e s s  system of the l iquid was te proces sing building. 

Floors and sumps in the sol id waste  proces sing. waste receiving/

cl assi fication. and truck bay areas woul d have ep oxy coating. Six-inch 

epoxy-coated curbs and door ramps woul d be provided around the perime ter of  

the buil ding.  The truck and container cl eaning area woul d drain to a doubl e 

l ined, monitored wet sump .  All other sumps throughout this facil ity would be 

dry sump s .  2 '  x 2 '  x 2 ' . covered  by metal grates to  contain accident al 

release s occurring in the various containment areas . Accidental spil l s  woul d  

b e  cl eaned up promptly with all sumps normally maintained empty (dry ) . Dry 

sump s  have cost and maintenance advanta ges  over a drainage system connected to 

a monitoring tank .  

2 . 8 . 1 . 2  Boiler/Chiller  Area 

The boil er/ chill er area. which is  a part of the sol id waste proce s s

ing and waste receiving/ classification building.  woul d cont ain steam gene ra

tors and auxil iarie s .  centri fugal water chillers and auxil iarie s .  and a heat 

exchanger for supplying the hot water  heating system. The dimensions of  the 

boiler/ chil l e r  area o f  the building woul d be 5 1  feet by 3 9  f eet ; the building 

height woul d be 26 fee t .  The area woul d  be the central source of sup ply for 

steam. chil l ed water.  and hot water for the proposed DWTF. An outdoor cool ing 

t owe r ,  adj acent to the boiler / chiller  area .  would supply  cool ing water to heat 

exchange r s .  condensers . and other DWTF equipment . 

Domestic  wate r .  demineral ized  wate r .  compressed  air. and natural gas 

woul d be tapped from exi s t ing LLNL underground mainl ines and rout ed t o  the 

DWTF as required .  Nitrogen gas woul d be suppl ie d  to the incinerator area from 

a l iquid nitrogen cyl inder tank and vaporiz er unit . Commercial nit ro gen 

cyl inders  woul d  be provided in other l ocat ions of  the DWTF where require d .  
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2 . 8 . 1 . 3  Liquid Was t e  Proces sing Area 

The l iquid was te process ing area woul d contain waste  treatment 

equipment for proces sing radioactive and nonradioact ive wastes  from various 

LLNL facil itie s .  The dime ns ions of this area woul d be 1 6 1  feet by 1 3 2  feet 

and 37 feet high. The l iquid waste  proces s ing area would  provide facil ities 

for unl oading. receiving. t reating. s ol idify ing. and monitoring LLNL l iquid 

waste s .  This area would  al so  include an analyt ical laboratory .  a laundry for 

cl othing contaminated with radiation. and a maintenance sho p .  The liquid 

waste proce s s ing area would include two s eparate sys t ems for treatment of 

nonradioactive and radioactive was tewaters . The radioactive was te  processing 

equipment would  be located in the northe rn portion of the buil ding.  and the 

radioactive waste proces s ing equipment would be located �n the southern 

port ion of the buil ding. A wal l  separates these  two areas . 

The primary liquid was tes that woul d be fed to the nonradioactive 

l iquid was t e  treatment system are ion exchange regeneration was t ewaters . 

circuit board manufacture was t ewater. plating rinse waters . photographic 

s olutions . and retention t ank wastewater.  Thes e  nonradioactive l iquid waste 

feeds woul d be primarily aqueous was te  containing heavy metal ions and 

dis s olved s al t s  that would require treatment before dis charge to  the sanitary 

sewer.  Small quantities of  acids . alkal i .  and anion complexes woul d al so  be 

treated in the nonradioactive l iquid waste treatment system. The nonradio

active liquid was tes woul d  contain both haz ardous and nonhaz ardous aqueous 

wastes . 

Wastes  that woul d be treated in the radioactive liq uid was te treat

ment sys t em include both mixe d  waste and radioactive wastes  from spent plating 

rins e .  Building 1 5 1 aqueous was te.  CIS acidic solutions . CIS spent cl eaning 

s olutions . and acidic was t ewater from the existing decontamination facil ity . 

Scrubbe r bl owdown from the proposed DWTF incinerator would al so  be treated in 

the radioactive l iquid waste treatment sys t em .  The radioactive aqueous wastes 

woul d contain radioactive species s uch as platonium. uranium. and tritium. 
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Both wast e  proces sing areas woul d contain liquid waste  receiving 

tanks . evap orat or/ cryst al l izer feed tanks . evaporator/cry st al l izers . and 

monitor ing tanks with as s ociated pump s .  control s .  and instrumentation. The 

radioactive was t e  proce s s ing area also  would contain the s ol idification 

sys t em .  l aundry was te  treatment sys t em.  and decontamination area drain col

lection tanks . The nonradioactive was t e  proces sing area woul d include chemi

cal s t orage . s ilver recovery from spent photographic solutions . an analytical 

laboratory .  and mechanical workshop areas . All pro cess equipment and tanks 

woul d be l ocated in spill prev ention and containment areas to as sure proper 

containment and s e gregation.  

Figure 2 . 8-2  illustrates the l iquid was te  receiving and treatment 

system ; Figure 2 . 8-3 illustrates  the evaporat or/ cry s t al l izer sys t em. These  

conceptual diagrams are repres entative of  both the radioactive and 

nonradioactive l iquid waste  proces sing unit s .  Figure 2 . 8-4 illustrates the 

solidification sys t em.  which would sol idi fy settled sol ids from treated l iquid 

waste and incinerat or and burn pan ash into  a s t able l iquid-free form that 

woul d be acceptabl e for o f f-site shipment and dispo sal . 

The maj or was t ewater dis charge from the l iquid waste  proce s s ing area 

woul d be treat ed aqueous s treams from the evaporator/ crystal liz er  dis t il l ate  

monitor tanks and the l aundry was t e  monitor tank. These effluents woul d all 

be treated to meet  the City of Livermore sanitary sewer dis charge l imit s and 

the EPA Met al Finishing Cate gory Pretreatment Standards for New Sour ces (40 

CFR 343 3 ) . Laundry drains woul d be collected.  f il tered. and monitored be fore 

dis char ge to  the sanitary s ewer .  L iquid waste  from the analyt ical laborat ory 

sink drains in the l iquid waste  processing building woul d als o  be collected 

and monitored before dis char ging int o  the sanitary s ewer . The treated  l iquid 

in the monitor t anks of  all areas (radioactive l iqui d  waste  treatment . 

nonradioact ive l iquid waste treatment .  

was t e )  woul d b e  sampled t o  determine 

required before dis charge t o  the sewe r .  

laundry waste . analyt ical lab l iquid 

if more proces sing and treatment is  
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2 . 8 . 1 . 4 Incinerat ion Area 

The incineration area woul d include structures .and component s for 

receiving, st oring , preparing,  and burning nonradioactive (hazardou s  and 

nonhaz ardou s ) , mixe d .  and radioact ive wast e s  in a rotary kiln incineration 

sy stem. The area al so would contain a uranium oxidat ion system f or proces sing 

depl eted uranium-238 metal scrap . The dimensions of the inc inerat ion area 

woul d be 16 1 feet by 5 2  fee t ,  and 37 feet high .  The inc inerator woul d  operate 

24 hours per day for approximately 1 0  consecut ive day s .  LLNL woul d conduct 

approximately 12 of the se campaigns per year . 

The incinerat ion area woul d have six-inch concrete curbs around the 

perimeter  to contain any possible spil l s .  Fl oors and sumps in the incinera

tion area and throughout the proposed DWTF woul d be coate d  and sealed  to the 

top of the curb s .  

The l iquid waste feed tank area of the incineration sy stem woul d be 

de signed as a moderate hazard structure and woul d be specially constructed to 

contain vapor and l iquid releases  in the event of spill s  occurring within this 

structure due to  an earthquake . In addition , the waste feed area woul d have 

two seismic-dama ge-resistant fire suppres sion sy stems ( i . e • •  a foam and a wet 

sprinkler sy stem) . The st orage tanks would be curbed and have dry sump s to  

collect spill s .  

The depleted uranium oxidation system (burn pan ) would burn uranium 

metal scrap . such as mill turnings . chip s .  and powder , to form an inert 

uranium oxide . Figure 2 . 8-5 present s a flow diagram of the uranium burn pan 

system. The uranium burn pan would be sized to  receive a 1 1 0-pound bat ch of  

depleted uranium that woul d be proce ssed over an eight-hour period.  

Approximat.ely f our 3 D- gal lon drums . each containing 440 pounds of depleted 

uranium waste s .  woul d be proces sed  each month.  The sint ered metal fil t er and 

High Efficiency Part iculate Air ( HEPA) fil t ers shown in Figure 2 . 8-5 are 

de signed to l imit the release of uranium oxide to l e s s  than two ounce s  per 

year . Emis sions from this source are discussed  in Sections 4 . 2 . 3  and 4 . 2 . 4 . 
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As shown in the figure.  the oxidiz ed uranium woul d  be drumme d and 

sent to  the s ol idificat ion proces s .  Solidified uranium oxide would than be 

transported to an approved DOE disposal facil ity . 

The incinerat ion system woul d  be designed to burn a wide range of  

nonradioactive.  mixed.  and radioactive was tes . incl uding organic l iquids .  

aqueous wast e s .  slud ge s .  and s o l ids . Sol id waste material s  woul d  be fed into 

the incinerator in fiberboard containers in bulk form. and oc casionally in 

metal drums . Containers woul d be shredded before being fed into the incine ra

tor.  An hydraul ic ram would feed bulk and shredded s ol ids into the rot ary 

kiln.  Aqueous waste and slud ges  woul d  be inj ected into  the kiln through 

noz zl es and a lance . High heat-of-combus tion l iquids coul d be inj ected either 

into  the kiln or directly in the secondary combus t ion chamber .  The inciner

ator feed and combustion sy stem and the incinerat or proce s s  gas cl eaning 

system are il lustrated s chematically in Figures  2 . 8-6 and 2 . 8-7 . respectivel y .  

Ash res idue s from the kiln woul d b e  col l e ct ed i n  drums at a dry ash 

removal station. The drummed ash woul d be proce s sed through the s ol idifica

tion facil ity in the l iquid was t e  proce s sing area.  Fol lowing s ol idification. 

the ash residue would  be shipped off s ite  for disposal at a facil ity permit ted 

to  dispose of mixed was t e .  

The kil n  of f-gas would flow t o  a secondary combustion chamber where 

liquid wastes  and /or auxiliary fuel woul d  be inj ected.  This mixed stream 

woul d  reach a temperature o f  at leas t 2 . 000oF for two second s .  Aft er 

secondary combus t ion in the incinerat ion proces s .  the o f f-gases from the 

secondary combustion chambe r woul d pas s through a refractory-l ined duct into 

the process gas cle aning sys tem.  This is a wet sys t em  that reduces both acid 

gas and particul ate emis sions to the atmosphere.  Cleaned flue gas es woul d  

exit via an induced-draft fan out the s t ack. The sel e cted process gas 

cleaning sy stem woul d  al l ow  the incinerat or to operate in compliance with 

federal . stat e .  and l ocal emis s ions standards . including RCRA. DOE. and Bay 

Area Air Quality Management D istrict (BAAQMD ) regul ations for radioactive.  

criteria. and noncriteria pollut ant s .  
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The component s  that woul d  be included in the proce s s  gas cl eaning 

system are des cribed bel ow .  

• A quench col umn woul d be ins talled  to cool the flue gas from 

2 . 1 0 0 o F  to bel ow 185 ° F .  The caustic solut ion captures a 

portion o f  the particul ates and neutral iz e s  the maj ority of the 

acid gase s .  

• A venturi s crubbe r woul d be installed  to remove particul ates of  

one micron and lar ger  with a minimum e f ficiency o f  99 percent . 

and to neut ral iz e acid gas e s . 

• A packed bed column would  be ins t al led  to remove hal ogenated 

acids and gases  with a minimum chl orine removal ef ficiency of 

99  percent . in addition to  s ul fur dioxide removal e f ficiency 

exceeding 9 0  percent . 

• A condenser woul d  be provided to l ower the tempe rature of the 

flue gas s t ream to approximat ely  1 6 0 ° F  in order to remove the 

maj ority of the flue gas water vapor.  

• A mist eliminator would  be installed  with a baffled mist pad to 

remove the entrained wat er dropl e t s  from the air st ream .  

• A reheat er  would  be provided to  heat the of f-gas to a minimum 

of 20°F  above saturation temperature in 

downstream HEPA filters from wett ing 

visibility . 

order to  prot ect the 

and to reduce plume 

• HEPA fil ters woul d  be instal led to capture particul ates 0 . 3  

microns and larger with a minimum efficiency o f  9 9 . 97 pe rcent . 

Each parallel unit woul d  contain a prefilter  and two HEPA 

filters in series . 
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In addition to cont inuous proce s s  monitoring and control .  the 

incinerat ion system would  incorp orate a master interlock and shutdown system. 

This sy stem woul d  automatically shut off the was te and auxil iary fuel feed or 

shut down both combus t ion sys t ems and the gas cleaning sys tem in a safe.  

e fficient manner in response to a maj or proc e s s  upset  condition or equipment 

mal function. Standby electrical p ower would be provided for the fol l owing 

vital incinerator components :  

• Uranium burn pan ;  

• Rotary kiln drive motor ; 

• Proces s handling vent fan ; 

• Sol ids handl ing vent fan ; 

• S crubber s olut ion feed pump ; 

• S crubber solut ion recycle pump ; and 

• Induced-draft fan s .  

Standby electricity from backup diesel generators woul d al s o  b e  used t o  

provide p ower for control s .  instrumentation. and alarms to  assure a safe 

shutdown in case of  a power failure . 

After the incinerator is cons tructed.  a trial burn plan would be 

conducted on the basis of EPA-. DHS- . and BAAQMD-approved condit ion s .  During 

the trial burn. operational parameters woul d  be monitored to define the 

operating conditions in whi ch the incineration unit could operate in 

compl iance with appl icable emissions requirement s .  These operational 

parameters woul d include waste feed rate s .  combust ion t emperatures .  percent 

oxygen. destruction and removal e fficiency of  haz ardous organic const ituents . 

particulate emis sion control . acidic (HC1 ) emis sion control . and carbon 

monoxide emissions . 

2. 8 . 1 . 5  Decontamination Area  

The decontamination area woul d provide a central iz ed facil ity for 

removing radioactive and nonradioact ive (haz ardous ) contaminat ion from LLNL 

equipment and material s .  The purpose o f  the decontamination area woul d be to  
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remove both residual s ur face and fixed thin-layer contamination from the 

fol l owing typi cal items : 

• Maintenance tools and hardware ; 

• Failed metal components / equipment ; 

• Recl aimabl e metal ; and 

• Reusable equipment .  

The dimensions of thi s area woul d be 43 feet by 153 feet . and 3 2  feet high .  

Decontamination proces s es would  reduce the volume of contaminated 

radioactive wastes  that pres ently must  be di sposed o f  off si t e .  This decon

tamination area woul d contain equipment . sys t ems . and tool s neces sary for 

decontaminating the items lis ted above and would  have a flexibl e design that 

coul d accommodate a wide varie ty of decont amination me thods and operations . 

The decontaminati on techniques that woul d be used in the decon

tamination area include s team cleaning. chemical cleaning. vapor degreasing. 

liqui d abrasive cl eani ng. high temperature bakeout . el ectropol ishing. and 

u1 tras onic cleaning. These  techniques woul d  provide a wide range o f  decon

tamination capabil ities . and each of  the methods is parti cul arly sui ted to  

specific decontaminat ion applications . A brie f  des cript ion of  each decont ami

nati on technique is provided bel ow .  

Steam Cleaning. This technique woul d be used to remove resi dual 

surface contamination. Steam cleaning is performed in a walk-in booth 

equipped with hi gh pres s ure water  s pray .  a steam lance.  and a recy cle sys t em.  

Chemical Cleaning. Chemical cl eaning al so  would be used  to remove 

resi dual sur face contaminati on. Chemical cleaning operates in the same manne r 

as the steam cleaning system ;  howeve r. decontamination chemical s  woul d be 

added to the water to  as sist  in the decontamination proce s s .  
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Vapor Degreas ing. The s olvent de greas ing operat ion woul d  incorpo

rate both solvent spray cl eaning and vapor de greas ing. The primary s ol vent 

employed would be Dupont Freon� or equivalent trichl oro trifluore thane . Small 

instrument s and el ectric mot ors woul d  be cleaned using vapor de greas ing. 

L iq uid Abras ive Cleaning. This technique woul d  be used to remove 

residual and fixed s ur face cont amination from large items . The abrasive 

mater ial ( typically gl ass or alumina be ad s )  is appl ied in a high pres sure 

walk-in booth. 

High Temperature Bakeout . Equipment contaminated with mercury or 

trit ium woul d be de contaminated using this technique . Very smal l vol umes of  

waste woul d  be treat e d  in bakeout ovens . 

Elect ropol ishing. This technique woul d be used  to remove the thin 

surface l ayer of  a contaminated  metal . The removal woul d occur through anodic 

diss olut ion of  activated s urface and trans fer t o  an el ectroly t e .  

Ul trasoni c  Cl eaning. This technique would be used to de contaminate 

component s with cl ose  tolerances and with hard-to-reach crevices .  Ult rasonic 

cleaning is typically used as a final pol ishing step after items have been 

gros sly decontaminated  by other systems . 

Small quantities o f  trans uranic (TRU) waste  would al s o  be s ol idi fie d  

using cement o r  Envirostone and woul d  b e  performed in one of  the 

decont amination hoods ins talled in this building. 

Dry s umps woul d  be provided in the airlock area .  and doubl e-l ined 

sump s  woul d  be provided in the decont amination areas . Discharge from the 

de contamination area s ump s  woul d  be rout ed  to the radioactive l iquid was t e  

treatment sys t em .  Six-inch curbs and door ramps woul d  b e  provided around the 

perimet er of the decontamination area. 
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2 . 8 . 1 . 6  Radioactive Waste/Cl ean S t orage Building 

The dimensions of the radioactive waste/cl ean storage building woul d  

be 8 0  feet by 1 18 feet ; the avera ge buil ding height would  be 1 8  fee t .  The 

radioactive was t e  st orage area of this building woul d be used t o  temporarily 

s t ore sol id . l ow-l evel radioactive and mixed wastes  proces sed and packa ged by 

the proposed DWTF until they coul d be shipped off  site for disposal . This 

area would be able  to  st ore a maximum of 20 0 drums . For sta ged  shipment to an 

of f-site disposal facil ity . the radioact ive waste st orage area also  woul d  

s t ore certified TRU waste s  packa ged by the LLNL generat or .  All containers of 

haz ardous or radioactive waste s  generat ed  at LLNL woul d be packa ged as 

out l ined in Guidel ines for Wast e Accumulat ion Areas (DeGrange et a1 . •  19 8 7 )  to 

ensure that chemical wastes  are compatibl e with their containers .  all package s 

are properly identified  and labele d .  and all packa ge s are properly pa11etized  

and strappe d for  transportation. The cont ainer s used  t o  packa ge haz ardous and 

radioact ive wast e s  woul d meet  Department of Transportat ion (DOT ) specifica

tions and the standard s of 49 CFR Part 173. A discussion of the tran spor

tat ion of radioact ive wast es  from LLNL to of f- s ite  dispo sal facilit ie s is 

present ed in Section 3.7 .2. 

Additionally .  this facil ity woul d store  low-level radioact ive dry 

wast e .  Wast es  that would be stored in this buil ding would  be packa ged in 

55-gall on drums .  boxe s .  metal type A boxe s .  and lab packs . The drums woul d  be 

placed on pal let s .  and all containers  would be st ored no more than two t ie r s  

high .  An estimated 45 0 . 0 0 0  pound s per year of noncombustibl e l ow-level and 

TRU wastes  would  be proces sed  through this building ea ch year.  The ash and 

l iquid waste  proce s sing res idue s woul d al so be temporarily stored in this 

buil ding unt il they could be shipped.  

The radioactive waste storage area woul d be inspected daily to 

ensure that al l containers  are properly sealed and labeled.  free of leaks and 

corro sion. and properly segregated.  Daily inspect ions woul d also  include 

checks of curbs and s ump s .  personnel protective equipment . and communicat ions 

sy stems .  Alarm sy stem s  for fire . radioactivity . and emergency exit openings 

would be checked monthly . 

5 7 



Mixed was tes are subj ect to regul ations and LLNL procedures 

governing both radioactive and hazardous waste s .  The hazardous constituents 

and radionucl ides present in a particul ar container woul d dictate the label ing 

and handl ing requirement s  for that containe r.  

All containers would be  prepared for  shipping ( in accordance with 49  

CFR 1 7 3  standards ) before be ing brought into  this facil ity .  Radiation 

exposure  of on-site workers woul d be minimiz ed by control l ing acce s s  to  the 

facility .  Do se rates  out s ide the DWTF complex would be minimized by placing 

an acce s s  control fence 25 feet from the facilitie s  and pl acing containers o f  

l owest radioactivity material s  around the perime ter of  the building to  act as 

shiel d s .  

T o  minimiz e the possibility of  a structural member penetrating any 

radioactive waste containers during an earthquake . this building ' s  steel 

s t ructural sy stem woul d be des i gne d to meet the "moderat e haz ard" s eismic 

criteria (de fined in Sect ion 4 . 3 of  this DE I S ) . The cle an area woul d  be used 

for storing cl ean suppl ies and equipment for use in DWTF operat ions . However.  

the clean waste storage area woul d  be designed the same as the radioac t ive 

waste  storage area so that it coul d  be converted to radioactive waste  s t orage 

in the future without need  of s tructural modif icat ions . 

Dry floor sump s woul d be incorporated  in the building de sign to 

col l ect any ac cidental s pillage on the floors of these  facilities .  A concret e  

curb w o ul d  b e  prov ided on four sides o f  each storage area for spill conf ine

ment . The floors woul d  be sloped t oward collect ion s umps l ocated in the 

cent er o f  each bay . Floor s .  sump s .  ramp s .  and curbs woul d be seal e d  with a 

vinyl ester resin coat ing.  Continuous radiation monitors on an automatic 

alarm sys t em  woul d  be l ocated at various l ocations in the radioactive was t e  

storage area.  Additionally. the building woul d have an automat ic fire 

sprinkler  sy s t em .  
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2 . 8 . 1 . 7  Reactive Material s Buil ding 

The reactive mat erial s building would  cont ain equipment to carry out 

react ions between highly reactive material s and appropriat e treatment sub

s t ances to produce more treatable and disposabl e was te materials .  The build

ing also  woul d  provide st orage for reactive material s  requiring pretreatment 

and/or neutral iz at ion prior to treatment or proces sing at the DWTF. 

Typically.  reactive material s to  be handled  in this buil ding would 

be chemical reagents stored in five-gallon (or  smaller)  containers . Although 

the quant ities  of these material s would be smal l .  s pe cial handl ing of these  

was tes woul d  be carried out by  facility operat ors special ly t rained in  deal ing 

with reactive material s .  

The reactive material s building (which woul d  be 6 6  feet by 2 2  fee t .  

and 1 2  feet high) would  consist o f  four st orage areas : a work area.  two 

reactive material s  proces s  cell s .  and an enclosed.  unroofed area where the 

s e condary of f-gas s crubber s .  fans . filter units .  steam generat or.  and nitrogen 

cylinders woul d  be located . Each storage area woul d  be equipped with shelves 

for storing container s .  a s ump for l ow-point drain collect ions . and a 400 cfm 

exhaust fan for continuous ventilation and dil ution. Fans woul d  be connected 

to  standby power. Each of the react ion material s process cell s would  be 8 

feet by 8 feet in dimension and equipped with a react ion ves s el and a primary 

s crubber.  Principal products of the reactions woul d be : 

• Hydro gen. methane . and ethane form hydrolysis reactions . Thes e 

flammable  gase s  woul d  be vented to  the atmosphere through a 

special ly des i gned flame arrest or vent system .  

• Corrosive gas e s .  which woul d  resul t  from a variety o f  reactions 

s uch as the treatment of hal o gen oxidiz ers . corro s ive gase s .  

and reactive fuel gase s  o r  volatile  l iquids .  These  gase s  woul d  

firs t b e  neutraliz ed and diluted  in the primary scrubbers . then 

proces sed through the twin packed  bed secondary s crubbe r .  

Total fumes i n  the o f f-gas must not exceed 1 00 ppm .  
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• Particul at e .  typically metal oxides .  from combust ion react ions . 

Of f-gas from these reactions woul d  be vented through High 

Efficiency Particul ate  Air (HEPA) fil t ers . 

The work area woul d  be 1 0  feet by 15 feet in dimension and equipped 

with a fume hood for working with smal l  quantities of  react ive chemical s .  and 

a nitro gen atmos phere gl ove box for handl ing small quantities of materials  

that may require an inert atmosphere.  

The reactive material s building woul d  be  provided with heat detec

tors t o  give early warning of  a fire for rapid emergency response . In addi

tion. manual fire alarms and portabl e fire ext inguishers would be provided 

throughout the facility. A dry chemical fire suppression sys t em would be 

provided in the flammable cell .  Eme rgency shower and eye wash s t at ions woul d  

b e  locat ed in the work area out s ide the st orage are as . 

Figure 2 . 8-8 present s a flow diagram o f  the venting and fume 

s crubbing syst ems for the work area and the two reactive material s  proce s s  

cells . 

2 . 8 . 1 . 8  Operational Support Building 

This two s to ry  building would be 4 1  feet by 3 7  fee t .  and 28  feet 

high. and woul d  provide space and facilities for supervisory .  adminis trative . 

technical . and operational personnel employed  in the decont amination. was t e  

treatment .  and was t e  s t orage activitie s  of  the facility . I t  als o  woul d  

contain the waste  management computer  sys t em  for nonradioact iv e .  mixed. and 

radioactive waste invento ry  and record keeping.  The Data Gathering Panel.  

which interfaces with the Comput eriz ed Building Aut omation System ( CBAS ) . 

woul d  als o  be in this b uilding.  The Data Gathering Panel woul d  control and 

monit or the heating, ventilation. and air conditioning (HVAC) sys tem and 

monitor the DWTF site electrical ener gy  cons umption. Computer  facil ities for 

the operational support buil ding woul d  als o  perform central data storage tasks 

for the DWTF Proce s s  Monit oring System (PMS) . The PMS system woul d  also  
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moni tor and cont rol the decontaminati on and was te treatment processes  

and the standby die s el generator.  In addition. an alarm box in the lobby of  

the operational support building woul d  moni tor the PMS communication line for 

all trouble alarms and not i fy the central LLNL emergency operations cent e r .  

The operational support buil ding woul d  include a records storage 

room .  whi ch would be equipped with a special Halon fi re protect ion system. a 

central iz ed library for waste management reference material , and a training 

room to meet  the requirement s of RCRA and the state for training personnel in 

the handl ing of haz ardous was te . The proposed bui l ding woul d  normally ope rate 

on a s -day .  40-hour week s chedul e .  

2 . 8 . 1 . 9  Electri cal Substation/ Standby Power 

The electrical sub s tation woul d  contain the trans formers and switch 

gear provi ding normal electri cal power for the DWTF operation s .  The standby 

dies el generator woul d  provide power to the critical component s of the pro

posed DWTF in the event of loss of main power .  The standby generat or woul d  be 

located 88 feet north of  the elect rical sub station. Both the sub s t ation and 

standby generator are shown in Figure 2 . 8-1 . 

2 . 8 . 2  Level I Design 

The Level I desi gn woul d have identical component s to  the Level I I  

design. with the exception o f  the type o f  incineration sys t em.  This de sign 

woul d include a controlled-air incine rator instead o f  the Level I I  design ' s 

rotary kiln incineration system.  Consequently. the Level I de sign would not 

have the capability and flexibility to burn as wide a variety of  was tes as the 

Level II desi gn. In this cas e .  only a small portion (percent by weight ) of  

the combustible .  s olid.  l ow-level radioactive was tes woul d be incinerated in 

the Level I facility. This small percentage of  the stream woul d be made up o f  

the same solid wastes  that are burned i n  the exi sting incinerator (no-action 

alternative) . such as s cintillation vial s .  animal biological waste (primarily 

mice from on-site biomedical res earch activities ) . pl as tic.  and paper.  The 

remaining radioactive wastes  and large . shreddable  items woul d be compacted 
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and repackage d in the Level I design s olid waste proces sing area and shipped 

to NTS for disposal . Cont aminated low-level radioact ive was te cont ainers 

woul d  not be fed to  the controlled-air incinerator and woul d be compacted and 

packa ged at the DWTF for later o f f-site disposal . Al s o ,  organic sludges and 

s t ill  bot t oms woul d  not be incinerated in the Level I des i gn. (For more 

detailed  information, refer to Tabl e 4 . 2-1 . )  

The controlled-air incinerator in the Level I des i gn woul d be 

similar to LLNL ' s  exis ting incinerat or,  with a dual chamber design, ram fee d ,  

and liquid was te inj ection capabil ities . This incinerat or woul d meet the 

99 . 99 percent des t ruction and removal efficiency (DRE ) requirement for hazard

ous was t e  incineration. However,  unlike the exist ing incinerator ,  the Level I 

incinerat or woul d include a p ollution cont rol syst em  consisting o f  a quench 

column, venturi s crubber,  packed tower abs orber ,  and demis ter .  This pollution 

control system woul d  provide s uf ficient cont rol to  meet particul ate  matter and 

acid gas emis sion limit s .  

The pollut ion control sys t em woul d allow many organic waste  streams 

that cannot be burned in the existing incinerat or (part icularly halo genated 

organics ) to be burned in the Level I des i gn incineration system .  Since 

disposal options f or many of these  or ganic wastes  are be coming res tricted 

(e . g . , l andfil l  bans ) ,  treatment me thods such as incineration are neces sary to 

mee t  regulatory requirement s .  The Level I des i gn would  als o  mee t  the current 

sewer dis charge requirement s  of the L ivermore sanitary sewer,  as well as the 

treatment and disposal requirements o f  RCRA. 

In summary , the Level I des ign woul d allow greater use of incinera

tion than the existing HWM facilities , but it woul d  not provide as much waste 

incineration capability and flexibil ity as the Level I I  de sign ' s  rotary kiln 

incineration sys t em .  Consequently, a larger quant ity o f  s olid l ow-level 

was t es would  have to be compacted in the Level I solid waste proces s ing area 

and shipped o f f  site for disposal . 
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2 . 8 . 3  Engineered Safety Features  

The Level I and Level II  de signs would comply with the requirement s 

of the DOE 5 480  series orders (particularly DOE Order 5480 . 5 .  Safety of  

Nuclear Facil itie s .  and DOE Orde r 643 0 . 1A. General Design Criteria Manual ) .  A 

list of engineered safety features  is included in Section 4 . 5 . 2 .  A l ist of 

the applicable orde r s .  standard s .  and guidel ines is  pre sented in Sect ion 6 . 2 . 

All DWTF facilities woul d be de signed t o  achieve l ow risk opera

tions .  In order to a s sure low risk operation s .  the Decontaminat ion Building 

and the l iquid waste feed tank area of the Incinerator Building woul d be 

de s ignated as moderate hazard areas (LLNL and Radian . 198 8 )  and de signed to  

meet  the fol l owing more stringent criteria : 

• Seismic De sign .  Structural inte grity woul d be maintained in 

the event of a design basis earthquake (DBE ) . Design require

ment s are presented in Table 2 . 8-1 . 

• Wind Design.  Structures  would be de signed to  withstand a basic 

wind speed of  1 15 mph according to American National Standards 

Institute AS 8 . 1 .  The wind speed criterion for low hazard 

buildings is  8 0  mph. 

• Wind-Borne Impact De sign. Structures  woul d be designed to  

withstand the impact of a 2-inch by 4-inch by 1 2-foot timber 

striking on-end perpendicular to the surface in quest ion at a 

velocity of  70  mph.  

• Fire Protection System. The fire protection sy stem woul d 

remain operat ional during and after a DBE and would be 

positively secured to resist the seismic forc e s  indicated in 

Table 2 . 8- 1 .  
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TABLE 2 . 8- 1 .  LLNL SEISMIC CRITER IA FOR THE PROPOSED DWTF 

DWTF 
Building 

Decontamination Building .  
Liquid Waste Feed Tank 

Horizontal Vertical 
Ground Ground b 

Acceleration
a 

Acceleration 

0 . 25 g + 0 . 17 g 

Area of Incinerator Building. 
and Radioactive Waste and 
Clean Stora ge Building 

0 . 5  g + 0 . 33 g 

(Moderate Haz ard) 

All other DWT F Buildings 
(Low Hazard) 

0 . 25 wei ght 
static 

Additional Load 
Factor for 

Connections
c 

1 . 5  times 
0 . 25 g loads 

1 .  5 times 
0 . 25 weight 

loads 

Design Process
d 

Elastic range of response
e 

Inelastic ran ge of response
f 

Use current Uniform Bu ilding 
Code (UBC) a nalysis and 
design procedures and mat
erial strength allowables 

a 
Desi gn Basis Earthquake (DBE) horiz ontal ground acceleration in terms of gravity acceleration 
force (g). The probability of these accelerations occurring is discussed on pa ge 128 . 

b 
DBE vertical ground accelerat ion assumed equal to 2 / 3  of hor iz ontal acceleration. 

c 
Structural connection and design must account for an additional load factor of 1 . 5 .  which assumes 
that forces are 1 . 5  times greater than forces due to the 0 . 25 g DBE (hor izontal plus vertical). 

d 
Structures. systems. a nd components. whose cont inued integrity and operability are essential to 
ensure the capability to shut down and maintain safe shut-down conditions and prevent or mitigate 
the consequence of accidents that could result in potential off-site exposures. must be designed 
to remain funct ional during a nd a fter the DBE. Components include piping. electrical condu it. 
mechanical systems. and associated support systems. 

e 
Elastic range of response based on LLNL Ground Response Spectra. 

f 
Inelastic range of response is evaluated based on two times the peak ground acceleration of the 
elastic range of response (Freeland. 1984 . p. 1 6 . ) .  



• HEPA Fil ters . Doubl e HEPA fil tration woul d be provided in the 

Decontamination Buil ding to control a potential release o f  

radionuclides . 

Tabl e 2 . 8-2 presents  the speci fic engineered desi gn safety features 

that would  be incorporated into the De contamination Buil ding and liquid waste  

feed tank area of  the Incinerat or Building to meet the moderate haz ard 

criteri a .  The Radioactive Was te and Clean Storage Buil ding,  a low hazard 

facility ,  has been seismically up graded to ensure the structural integrity of 

the building and prevent potential damage to  waste s torage drums in the event 

of a design basis earthquake . 

2 . 9  Summary of Environmental Impacts o f  the Desi gn Alternatives 

Table 2 . 9-1 presents a comparis on of the environmental impact s 

ass ociated with the two design alternatives based on the analyses in Chapter 

4 . 0 .  Construction of the Level II desi gn on Site  D i s  the preferred al ter-

nat ive . 
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TABLE 2 . 8-2 . ADDITIONAL SAFETY FEATURES FOR "MODERATE HAZARD " AREAS 

Decontamination 
Buil ding 

x 

x 

x 

x 

x 

x 

Incinerat or 
Feed Tank Area 

x 

x 

x 

x 

x 

6 7  

Safety Features 

The buil ding struc ture would have a 
steel framework, conc r ete founda
t ions ,  spil l  cont ainment basin s ,  
and sump s de signed i n  accordance 
with the sei smic requir ement s ( DBE ) 
l i sted in Tabl e 2 . 8- 1  and al s o  the 
wind criteria for moderate hazard .  

The roof  and side wal l s  of the 
structure woul d be designed for a 
DBE and t o  meet  wind and mis sil e  
crit er ia for moderate haz ard . 

Fire dampers de signed for a DBE 
at all building penet rat i ons to  
close  in the event of fire . Dam
pers  al so  designed t o  cl o se in the 
event of a spill in the incinerator 
feed tank area . 

Aut oma t ic f ire sprinkler sy stem 
with support s  de signed to  meet the 
moderate hazard sei smic criteria.  

An aut omatic independent and ex
panded foam-fire suppres sion sys tem 
woul d be instal l e d  with a backup 
aut oma t ic fire spr inkler system .  
Both systems  woul d have suppor t s  
de signed t o  meet modera te  haza rd 
seismic criteria .  

Standby electr ical power would be 
prov ided f or safe shutdown and to  
maintain power f or cr itical alarms 
and control s in the event of a power 
outage . 

Double HEPA filters woul d be in
stalled on the building ventilation 
and pr oces s  exhaust systems . 

( Continued ) 



De contamination 
Buil ding 

x 

TABLE 2 . 8- 2 .  ( Continue d )  

Incinerator 
Feed Tank Area 

x 

x 

Safety Features 

Ventilating equipment . the fil tra
tion sys tem. and duct work woul d be 
supported for a DBE . 

Suppor ts for liquid storage tanks 
woul d be desi gned for a DBE .  

Note : The above meas ures provide a DBE-resi stant envel ope around each 
fa cility that has been cl as si fied "moderate hazard" to ens ure the 
confinement of any ac ci dental rel eas e wi thin the facil ity .  
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Impact 

Air Quali ty 

Heal th Effects 

TABLE 2 . 9- 1 . COMPARISON OF THE PROPOSED DWTF DESIGN ALTERNA TIVES 

Level I Design at Site D 

No si gnifican t air quali ty 
impacts. 

A LARA design would m1n1m1z e 
radionuc1 ide and hazardous 
chemical effects. Maximum 
cancer risk of 6 . 2  in one 
million for a hypothet ical 
maximally exposed indiv idua1 .

a 

Level II Design at Si te D 
(preferred alt ernative) 

Impact same as Level I .  

A LARA design would ID1n1m1z e 
radionuc1 ide and haz ardous 
chemical effects. Maximum cancer 
risk of 3 . 1  in one million for 
a hypothet ical maximally exposed 
individual. 

a 

Incinerator System Flex ibilit y  Con trolled air-incinerator 
would lack capabili ty to 
t rea t sludges and large 

Rotary kiln in cinerator would 
have abili ty to trea t all com
bust ible wastes from LLNL opera
t ions. Pollut ion abatement 
con t rols include quench tower. 
venturi scrubber. packed-bed 
absorber. mist elimina tor. and 
HEPA filters . 

Seismic 

siz e solid waste. Pollu
t ion abat ement con t rols 
include quench tower. venturi 
scrubber. packed-bed absorber 
and mist eliminator. 

A detailed seismic t renching 
investiga t ion was performed to 
veri fy that compliance with 
st ate and federal seismic 
loca t ion standards. Absence 
of liquefaction was also 
verified. 

Impact same as Level I. 

(Cont inued) 
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Impact 

Ground Water/Surface Water 

Vegetation and Wildli fe 

Cultural Resources 

Socioeconomics 

Noise 

Accidents/Occupational Risks 

Waste Transportation 

TABLE 2 . 9-1 . ( Continued) 

Level I Design at Site D 

No adverse ground water/surface 
water impacts expected. Spill 
containment systems designed 
for essentially z ero or ALARA 
releases. 

No impacts. 

No impacts. 

No signi ficant impacts. In
crease in the LL NL popula
tion by approximately 
0 . 1 percent. 

No signi ficant impacts. 

No signi ficant impacts. Design 
features and mitigation would 
reduce the probability of re
leases to extremely low levels. 

Transport of treated waste for 
disposal would require 9 1  
truck trips per year.  An 
accident would be expected 
to occur every 4 . 1 years. 
For this alternative, a traf
fic accident would be expected 

Level II Design at Site D 
(preferred alternative) 

Impact same as Level I. 

No impacts. 

No impacts. 

Impact same as Level I. 

No signi ficant impacts. 

Impact same as Level I. 

Transport o f  treated waste for 
disposal would require 8 5  
truck trips per year. An acc i
dent would be expected to occur 
every 4 . 4  years. For this 
alternative, a tra f f ic accident 
would be expected to result in a 

(Continued ) 
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Impact 

Off-s ite Treatment and 
Di sposal Sites 

City of Livermore Sewage 
Treatment Pl ant 

TABLE 2 . 9- 1 . (Continued) 

Level I Des ign at Site D 

to res ult in a lower chance 
of impacts on health as com
pared to the no-action alter
native. This is due to the 
increased treatment of the 
was te prior to shipment as 
compared to the no-action 
alternative. 

A smal ler vol ume of l ow toxicity 
was te woul d result from incin
eration and l iq uid waste treat
ment. Radioactive sol id waste 
not incinerated would be shipped 
to NTS. Nine percent of LLNL 
waste would be treated and 
di sposed of off s ite . 

A negl igible potential for 
accidental rel ease exi sts 
s ince al l treated waste i s  
retained i n  dedicated monitoring 
tanks until analysis verifies 
compl iance with di scharge 
standards. Catchment bas ins 
woul d al so be des i gned into the 
system . Increase dis charge 
to the City of L ivermore sanitary 
sewer of approximatel y 0 . 02 
mil l ion gal lons per day. 

Level I I  Des i gn at Site D 
(preferred alternative) 

lower chance of impacts on health 
as compared to the no-action and 
Level I alternatives . This is 
due to the increased treatment 
of the waste prior to shipment 
as compared to the Level I alter
native. Maj ority of waste 
woul d be sol idified . 

Lowest vol ume of toxic was te 
compared to other alterna
tives . Seven percent of LLNL 
was te would be treated and 
di sposed off s ite . 

Impact same as Level I .  

a 
Worst-case risk level s are for an indiv idual res iding and working for a 7 0-year l ifetime at the 
point of maximum impact continuou s l y. as predicted from dispers ion model ing. Ri sk values repre
sent the probability of developing cancer . 
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CHAPTER 3 . 0  

AFFE CTED ENVIRONMENT 

This chapter d i s cusses the env ironmental charac t er is t ics  of the 

L ivermore region, and descr ibes the e nv i ronmental set t ing of the preferred and 

alt ernat ive sites for the proposed Lawrence L ive rmore National Labo rat ory 

(LLNL ) Decont am inat ion and Waste  Trea tment Facil ity (DWTF ) .  

The prefe rred site  and the alt ernat ive s ites are near each other and 

share many of the same environment al charact e r is t ic s .  S ite character is t ics  of 

the prefe rred s ite are ge ne ral ly d i s cussed �n more detail : however,  s ite 

charact e r is t ics  of the alternative s ites  are noted when they d i f fer  from tho se 

of the prefe rred site  or when they coul d potent ially res ul t in s i gni f icant 

impacts  on the environment . 

3 . 1 S it e  Locat ion and Charact e r is t ic s  

3 . 1 . 1 Location 

The LLNL is located �n the sout heas tern section of the L ivermore 

Val ley , which l ies in the Cal i fornia Coastal Range prov ince be tween the San 

Franc i s c o  Bay to the we st  and the nor thern San J oaquin Val ley t o  the eas t .  

The regional locat ion o f  LLNL i s  il lust rat ed i n  F i gur e 3 . 1-1 . The L ivermore 

Val ley is general ly of low rel ie f ,  but c ontains s catt ered groups of hil l s  that 

rise  to a hi gh of 1 5 0  feet above the val ley floor.  The val l ey is surrounded 

by the Tas saj ara Hil l s  t o  the nor th , the Al tamont Hil ls t o  the eas t ,  the 

Diabl o  Range t o  the s outh, and the Haywa rd Hil ls t o  the wes t .  

The prefe rred s ite  for the proposed  DWTF i s  in the nor theas tern 

c orne r of LLNL property ( S it e  D ) . Alternative s it es are l ocated to  the west 

and s outh of the laborat ory, as il lustrated  in Figure 3 . 1- 2 .  
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3 . 1 .  2 Cha racte r is t ic s  

The topographic surfa ce a t  LLNL i s  of low rel ief and sl ope s  ge ntly 

to the northwes t .  Elevat ions at LLNL range from a h i gh of 675  feet ab ove sea 

level  at the southeas t corne r, to a low of 5 7 0  feet at the northwest corner.  

Slope s  at the pre ferred s ite gene ral ly do not exceed three pe rcent . except for 

stream banks or the sides of drainage dit ches , where slopes  average 50 per

cen t .  Ground s urface eleva t ions at the pre ferred s ite  range from approxi

mately 6 0 2  feet to  609 feet ab ove mean sea level , and slope ge ntly t oward the 

north and wes t .  Ground s urface elevat ions a t  S ite  F range be tween 5 7 0  and 5 80 

feet above me an sea leve l ,  sloping  ge ntly t o  the northwes t .  Site I ground 

s urface eleva t ions range be twe e n  620 and 63 0 feet  ab ove me an sea level . The 

center of this s ite  is in a northwesterly trend i ng shal low depres s ion  that 

c ol l e ct s  water dur ing the ra iny season (LLNL, 1985 ) . 

3 . 2  Ge ol ogy ,  Soil s ,  and Se ismol ogy 

3 . 2 . 1  Ge ol ogy 

This section include s  inf ormation on the strat i graphy , ge ol ogic 

s t ructure.  and se ismic characte r is t ic s  of the L ive rmore re gion and s pe c if ic 

charact eris t i c s  as soc iated with each alt ernative s i t e .  

3 . 2 . 1 . 1  St ra t i graphy 

3 . 2 . 1 . 1 . 1  Regional Stra t i graphy 

LLNL is  loca ted �n the L ive rmore Val ley , an eas t-west stru ctural 

bas in that c ut s  acros s the central part of the Coas t Range prov ince of 

Cal ifornia. 
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The oldest rock units exposed �n the L ivermore area con s ist of the 

highly def orme d sed imentary . i gneou s .  and me tamorph ic rocks of the Juras s i c  

Franc iscan As semblage .  Th is group is s t ructurally ove rla in b y  the Cretaceous 

Great Val ley Sequence . cons is ting of al terna ting beds of sand stone .  s il t s t one . 

and shal e .  Both of these unit s are compl exly fol ded and faulted �n the 

mountains sur round i ng the L ive rmore Val ley . The Franc is can As semblage and the 

Grea t Val ley Seque nce are ove rla in by more gently folded Te r t ia ry sed imentary 

and igneous rocks . 

In the L ive rmore Val ley . Te rt iary formations are overlain by more 

than 3 . 90 0  feet  of f l uvia tile and lacus tr ine depo s its of the Late  Te rtiary to  

Hol oce ne age . Thes e deposits  are divided into f ive unit s .  The ol dest unit  is  

the L ive rmore Forma t io n .  which has been  d iv ided into  two subunit s based on  the 

pe riod of depos it ion.  The lower subunit of the L ive rmore Formation cons is t s  

of a poorly cemented pebble conglome rate . sandstone . and greenish- gray 

claystone of Pl iocene age .  The upper subunit cons i s t s  of l i ght red dish-gray .  

c obble-pebble gravel of Ple ist ocene age .  with s i gnif icant quan t i t ies of 

clay s t one (Dibbl e e .  1 9 80 ) . The two subunit s  are sepa rated  by an unc onf ormable 

contact in the v i c inity of S ite D . 

Both subunit s  of the L ivermore Formation out crop in the hil ls south 

and eas t of the S ite D. Fine-gra ine d .  gree nish to  bluish- gray sediment s 

that c orrelate with the lower subunit of the L ive rmore Formation have been 

encountered in d r il l  holes in the s outhe rn and easte rn part of LLNL prope rty 

at depths from 23 t o  190 feet bel ow land surface .  Sedime nt s  corres pondi ng to  

the uppe r  subunit have not been def initely ident if ied in  the se bor ings . 

Four Late Qua rte rnary al luv ial uni t s  overl ie the L ive rmore Format ion 

nea r LLNL . These unit s con s ist prima r ily of int e rbed ded clays . s ilt s .  sand s .  

and gravel s .  The oldest al luv ial unit c ons i s t s  of terrace de pos its  of s ilty 

clay and s ilty-t o-clayey gravel of Franc is can origin. This unit is ove rlain 
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by val l ey f il l  and terrace d epo s its  composed of red d ish and yell ow-b rown silty 

gravels and sand s cappe d by yellow and l i ght brown sandy clays and s i l t s .  

The two youngest ge ologic unit s that oc c ur near LLNL consist  of a 

seque nc e  of low terrace and al luv ial depos i t s  with local flood pla in and 

stream channel depo s it s .  These dep o s its  gene rally cons ist  of s ilty gravels 

and sand s cappe d by sandy-to-clayey s i l t s .  Bore-hole data ind icate that these  

al l uv i al unit s have a gentle .  wes tward d ip .  

3 . 2 . 1 . 1 . 2  Stratigraphy of the Alternative S it es 

Site  D is located �n the nor theas tern pa rt of LLNL prope rty . 

Surf icial dep o s its  cons ist of c ol l uvial . organic-r ich.  s i l ty clays . with s il t  

and gravel . Thes e dep o s i t s  thicke n adj acent to  his t or ical stream courses . 

Bore-hole and trench da ta ind icate that the c ol l uv i al depo sits  are unde rla in 

by complexly interbedded silty sand s .  s i l t s . clays . and gravel s  of ge ne ral ly 

fluviatile or i gin .  Some of these s e d iments correlate w ith the Uppe r L ive rmore 

Formation (Towse and Ca rpe nt er .  1 9 86 ) . De eper bor ings ind i cate that the upper 

L ive rmore format ion is  approxima t ely 1 65 feet  thick beneath the sit e .  Deeper  

st rata cons i s t  of  very dens e .  greenish- to  blui sh- gray sem il ithified  clays and 

sil t s .  w ith s ome sands and gravel s .  These s t rata may correlate w ith the Lowe r 

Livermore Formation ( Ca rpe nt e r  et  al • •  1 9 84 ; and Towse and Carpent e r .  1 9 86 ) . 

Site  D dep o s it s  con s ist  of Lat e  Pl e ist ocene alluvial and terrace 

dep os i t s  as well as late Ple i s t ocene-Hol ocene al luv ial and ter race dep os i t s .  

Alt ernative S it e  F has sim i la r  s ur face s oi l s .  Only the young al luvial and 

terrace depo s i t s  are mapped in the al ternate Site  I area . These  younge r 

depo s it s  are thought to  be more than 5 feet thick ( Ca rpenter et  al • •  1984 ) . 
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3 . 2 . 1 . 2  St ructure 

3 . 2 . 1 . 2 . 1  Re gional Struc ture 

The L ive rmore Val ley �s an eas t-west-t rend ing syncl inal s t ructure 

comp o sed prima r ily of gently def ormed al luv ial depo s its  ove rlying complexly 

def orme d Ce noz oic  and Me s oz o ic rocks . As seen �n F i gure 3 . 2-1 , the c oast 

range s in the L ive rmore re gion cons ist of north- to northwest-t rend ing moun

tain range s  and val leys bounded by faul t s .  Most of the faul t s  in the regi on 

are r i ght-late ral strike-sl ip faults  ass oc iated with the San Andre as Fault 

sys t em ( Pa ge ,  1982 ) . The L ive rmore Val ley is bordered  by the Calava ras Faul t 

to  the wes t ,  the Greenv il le Fault t o  the eas t ,  the foo thil l s  of Mt . D iablo t o  

the nor th. and the D iabl o  Range Mountains to  the south. 

3 . 2 . 1 . 2 . 2  St ructure of the Alte rnative Sites  

Approx imately 1 . 3 00 feet  of  excavation in four t renches was complet

ed at the preferred DWTF s ite  ( S ite  D )  to  inves t i gate the pos s ib il ity of 

ground rupt ure related to faul ting. Th is was done to comply with the U .  S .  

Env i ronmental P rotect ion Agency (EPA) Se ismic L ocat ion Standard , 4 0  CFR 

264 . 18 (a ) and 27 0 . 14 (b )  (1 1 )  (B ) , and the Cal ifornia Code of Re gul ations ( C CR )  , 

Title 2 2 .  Sect ion 663 9 1  ( a )  ( 1 1 )  (A) ( 2 ) . Cal i f o rnia s e i sm ic locat ion standards 

require that new or sub s tantially mod i fied exi sting haz a rdous was t e  fac il ities  

tha t are locat ed w ithin 3 . 0 0 0  feet of  a fault that has had d isplacement within 

the last 1 0 . 000  to 1 2 . 0 0 0  years (Hol ocene pe riod ) or has lineat ions that 

suggest the pre sence of such a faul t .  must  undergo a c omprehensive ge ol ogic 

inv e s t i gation t o  demonst rate that the fac il ity is not located within 200 feet 

of a faul t .  Al though the clo sest known active branch of the Greenv ille Fault 

is ap proxima tely 4 . 000  feet northeas t of the prefe rred s i t e .  a conservative 

approach was taken and t renches we re d ug to ver i fy the presence or absence of 

recent seism ic ac t iv ity near the prefe rred DWTF s it e .  
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A prel iminary trench was dug south of the preferred site to expl ore 

the local strat igraphy and depth to pre-Holocene se diments (Weis s As sociat e s ,  

1985 ) . Three additional explorat ory trenches were dug approximately perpen

dicular to the Greenvil l e  Fault . The alluvial dep o s it s  exposed in the trench

e s  consisted of  weakly cemented silty sand to  s andy silt with cl ay .  We11-

developed s urface s oil and moderat e1y- to  wel l-developed subsur face soil s  were 

evident in all of the trenches . The surface and subsur face Hol ocene s ediment s 

in the se  trenches were found to  be lat erally cont inuous except for the occur

rence of stream channel s .  No indications of faul t ing were found in the 

trenches (Weis s As s o ciat e s ,  1985 ) .  

Geol ogi s t s  from the Cal ifornia Department of  Heal th Services (DH S )  

inspected the trenches and eval uated the resul t s  o f  the inve stigat ion with 

res pect to  the rul es and regul ations that govern seismic requirement s for 

hazardous was t e  treatment facilit ies . DHS concurred that there is no direct 

evidence of  northwest-trend ing Holocene faul t activity in the trenches  and 

that the existence of a northeast-trending fault through the pre ferred DWTF 

site is  unl ikely.  

The concl usions from the trench inve s tigation are supported with the 

resul t s  from previous ge olo gical investigat ions , including geolo gical mapping, 

geophysical survey s ,  shal l ow and deep borings , and additional explorat ory 

trenching ( Carpenter  et a1 . ,  198 4 ;  Towse and Carpenter,  19 86 ) . Seismic 

surveys for the sites are dis cussed in Section 3 . 2 . 3 .  

Surface excavat ions have not been conducted in the vicinity o f  

alternative Sites I and F .  This lack of  dat a  preclude s accurate definit ion of  

the subs urface s trata and structure beneath these s it e s .  The same sediment 

types ( l ate  Pleistocene to Holocene alluv ial and terrace depos i t s )  encountered 

at Site D would also  be found at the alternative sites ( Carpenter  et a1 . ,  

1984 ) . 
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3 . 2 . 2  Soil s 

Soil s in the L ivermore Val l ey have primarily develope d  from al luv ial 

material eroded from local hil l s  and mount ains . Soil series found at LLNL 

include the San Ys idro . Zamora. and Rincon Series (Tonnes sen and Tewes . 1 9 82 ) . 

as well as the Livermore and the Yol o Serie s  ( Carpenter et a1 . .  1984) . The 

soil s range in texture from cl ayey to  sandy l oams to  mixed gravel s .  The soil s 

tend to  be high in s odium. cal cium. magne sium. iron.  chl orine . and sul fur . and 

low in organic matter (nitrat e .  phosphate .  and pot as sium ) . 

3 . 2 . 2 . 1 Soil s at the Alternative S it es 

Soil s at the preferred DWTF s i t e  belong to the San Ys idro S e rie s .  

The San Ysidro Series consists o f  a brown loam o f  l ow  permeability. which is 

hard when dry and plastic when wet .  This soil is charact eriz e d  by poor root 

pe rmeabil ity . The well-developed surface s oil exposed in the trenches exca-

vated at the preferred DWTF s it e  is apparently cont inuous across the site 

(We i s s  As sociat e s .  1985 ) . 

Soil s near S it e  F and Site I .  adj acent t o  the Arroyo Seco.  cons ist 

of  the Livermore. Zamora. and Yolo Series ( Carpenter  et  al • •  198 4 ) . The older  

shall ow s oils are found at  a dep th o f  approximately 9 to  10  feet  below land 

surface at Site D .  7 t o  1 0  feet  below land surface at Site F .  and 1 0  t o  1 1  

feet below land surface at Site I (LLNL. 1 9 85 ) . 

3 . 2 . 3  Seismology 

The LLNL site is  in a region that has experienced earthquakes within 

historical time s .  Historically active faults  in the L ivermore area are 

il lustrated in Figure 3 . 2- 2 .  Active faul t s  in the region considered capable 

o f  causing strong ground mot ion at the alternative DWTF sites are the San 

Andreas . Hayward.  Calaveras . Concord-Green Val l ey .  Greenvil l e .  Las Posi tas .  

and Verona Faul t s  ( S cheime r .  1985 ) . The s e  fault s  are des cribed in Table 

3 . 2-1 . Tabl e 3 . 2- 1  present s the earthquake magnitudes that woul d be generated 
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Fa ul t 

Sen Andreas 

Hayw a r d  

Cal av a ras 

TABLE 3 . 2-1 . FAULTS OO IB ITING RECENT ACTIV ITY IN THE L IV ERMORE AREA 

App r o x i m ate Oi stanca 

f rom P r e f e r r e d  LLNL-OWTF S i te 

36 mi l e s  

1 6  m i  l as 

1 1  mi l a s  

Summ a ry D e sc r i p t i on 

G a n a ratad sav a ra l  si gni f i cant e a r t hq ua ka s ,  

i n c l  u d i  ng t h a  1 90 6  S a n  Franci sco ea r t hq ua k e ,  

w h i ch c a u s a d  st r uc t u r a l  dam a ga i n  t h e  

Li v e rm o r e  V a l l ey .  Consi d a r e d  capabl e of 

ganarat i n g an a a rt hq ua ka of Ri ch t a r  m a g n i 

t u d a  7 . 5  to B . S .  

O n  t h a  a a s t a r n  m a r gi n  of t h a  San Franci sco 

8ay araa.  Hi sto r i ca l  account s of s t r on g  

a a r t hq ua ka a  a l ong t h a  faul t z o na i n  1 983 and 

1 8B8 , aa w a l l aa tacton i c craap and m i cro

sai sm i c  act i v i ty .  Conai darad capa b l a  of 

gan a ra t i ng aa r t hq uakas of R i c h t e r  magni t ud a  

B . 7  to 7 . 7 . St ra i n i a  a p pa r a n t l y  bai n g  

r e l i av ad b y  tacton i c c r e a p  a n d  pari od i c  

SlR a l l-to-mo d a r a t a  aarthq ua kaa. 

Fo rm s  t h a  w a starn m a rgi n of t h e  Li v a rm o ra 

V a l  l ay .  Hi sto r i ca l l y act i v a ;  h a s  prod ucad 

surfaca faul ti n g  and possi b l a  gro un d  fai l

uraa. Co n s i darad capa b l a of gan a ra t i n g  

a a r t hq ua ka s  of Ri ch t a r  magni t ud a  7 . 1  to 7 . 7 .  

P r a scott a t  a l . ,  [ 1 981 J s uggast that st ra i n 

a l ong t h a  f a ul t i s  ba i n g r a l i evad by tacton i c 

c r a a p  a nd sm a l l-to-mod a rata aa rt hq ua k a a  i n  a 

z ona of daf o rm at i o n  w i d a r  t h a n  t h a  faul t 

i t s a l f ; z ona i nc l ud a a  tha Coyota R a a a rv o i r 

aarthq uaka of August B ,  1 979 [magni t uda 

5 . 7 J ; tha Mo rgan Hi l l  aa r t hq aka of A p r i l 

2 9 ,  1 984 ; and t h a  Ma rch 31 , 1 98 B ,  Mt . Lewi s 

aa rthq uaka [ m agn i t uda 5 . 3 J  [ P a ga at a l . , 

1 98B J . 

Concord-G raan Va l l ay 1 7  m i L aa Suapactad to hava baan t h e  so urca of a 1 955 

a a r t hq uaka, a l though no av i danca of surfaca 

f a ul t i  ng was di scov a rad. Ev i danca un cl Ba r 

aa to w h a t h a r  t h a  Conco rd and G raan V a l l ay 

Fa ul t s  f o rm  a s i n g l a  f a ul t t ra n d ,  o r  a ra two 

saparata faat u r a s  [ Ca r pant a r  at a l . ,  1 98 4 J . 

T rand i s  cons i d arad capa b l a of gana rati n g  

ea rthq uakas o f  R i ch t a r  magni tude 5 . 0 to 6 . 6 .  

[ Co n t i  nuad J 
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Fa ul t 

Ve rone 

G re e nv i  l l e  

1 980 St rend 

Les Posi t a s  

No rth 8 ranch 

South 8 ranch 

TAB LE 3 . 2-1 . ( Con t i  nue d 1  

Appro x i mate D i stance 

f rom P r ef e r re d  LLNL-OWTF S i te 

3 . 5  m i l e s  

4 , 000 f t  

1 . 0 m i l e  

1 . 3 m i l ea 

S umm e ry D e sc r i p t i on 

Feul t hee been m e pped ue i n g gro und-w e t e r  

deta G eo l o gi c  ev i dence for r e cent fa u l t  

mov ement i s  i ncon c l usi v e ,  b u t  m i no r  m i c r o

s e i  sm i  ci t y  i s  repo rted 1 n t h e  v i  ci ni ty 

( Ca rpente r et e l . , 1 9841 . Consi d e red cap

a b l e of gene ret i ng ee rthq uakes of R i ch t e r  

megni t ude 6 . 0 .  

A m ej o r  st r uc t u r a l  fee t u re thet ext a n d s  

sout hee st f rom Mo unt D i e b l o ,  a l ong the ea st

e r n  si de of L i v e rm o r e  Va l l ey and i nto the 

D i a b l o Range south of LLNL. A J e n ua ry 24, 

1 98 0  ee rthq uake ceused consi d e reb l e g r o und 

she ki n g  and some m i no r  dama ge a t  the L i v e r

m o re si te ( Ca r pent e r  et a l . ,  1 984 1 .  Co n

s i de red cepa b l e  o f  generati n g  ea rthq ua ke s  o f  

R i ch te r m a gn i t ud a  6 . 8 .  Th e  J a nua ry 2 4 ,  1 98 0  

e e r t hq ua ke w a a  R i  cht e r  m a gn i t ud e  5 . 9  ( Coc k e rhem 

et a l . , 1 980 1 .  

Geol ogi c ev i de n ce and m i c rosa i sa i ci ty demon

st rata ra cent act i v i  ty. Con s i d e rad capa b l e  

of generat i n g  aa rthq ua ka s  o f  R i  cht a r  m a g n i 

t ud e  5 . 0  to 8 . 7 .  

Source s :  Ca rpante r a t  a l . ,  1 984 ;  P re scott e t  a l . , 1 98 1 ; Pa ge a t  a l . ,  1 98 6 ;  Cocke rham e t  a l . , 

1 98 0 .  

No t e : T h e  l i stad R i ch ta r  m a g n i t ud e s  a r e  those a t  t h e  f a u l t l oca t i on. 
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at the faul t .  not at the alternative sit e s .  Earthquake s caused by other . more 

distant faul t s  are con sidered to  have a very l ow  probability of  cau sing strong 

ground motion at S ite  D (Woodward-Clyde . 19 85 ; Geomatrix. 1985b ) .  

3 . 2 . 3 . 1 Seismology at the Alterna t ive Sites 

Earthquake s present three maj or haz ard s to  the proj ect sites : 

strong ground mot ion fr om nearby or lar ge regional earthquake s .  ground surface 

rupture due to faul t movement . and soil failure due to l iquefaction or land

sl iding .  Each o f  the se hazards is discus sed bel ow .  

The Greenvil l e  and Las Positas Faul t Z ones are the maj or cont r ibu

t ors  t o  the potential seismic hazard at the pre ferred site (Woodward-Clyde . 

19 85 ) . The Greenvil l e  Faul t z one trends northwest . east of  LLNL . and is 

illustrated in Figure 3 . 2-3 . The fault zone is compose d  of  numerous fault 

segment s .  Evidence from road cut s and trenches  indicate that some of the more 

east e rly  segment s have disrupted recent alluvial dep o sit s and s oil . The 

Ance stral Greenville Faul t .  an inactive segment of the Greenv il le Faul t .  is  

expo sed be tween the north and south branches of the Las Po sitas Fault in the 

hil l s  southeast of the preferred DWTF s it e .  This segment of the Greenvil le 

Fault is thought to have been active during Pliocene to  Pleist ocene ep ochs . 

but became isol ated as  fault ing moved eastward.  Bore-hole and ge ophy sical 

data indica t e  that the northward proj ect ion of  the Ancestral Greenvil l e  Fault 

is covered by sediment s bel ieved to  be at least 3 0 0 .  000  years old.  implying 

that  no maj or movement has occurred on the Ancestral Greenvil l e  Fault since 

that time .  

The Las Po sitas Fault z one . l ocated south of  the L ivermore sit e .  

consist s o f  at least two northeasterly trending branche s .  The northern branch 

pas se s  approximately 3 00 feet from the southeastern corner of LLNL prope rty . 

Springer  ( 19 8 4 )  speculate s  that the northern branch o f  the Las Po sitas Faul t .  

as it bends northward . i s  related t o  the Greenvill e  Faul t z one . Exp osur es of  

the fault zone in road cut s  and trenches clearly indicate recent movement 

along the north and south branche s  of the La s Positas Faul t .  
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The potent ial ly ac tive fault s e gment c l o s e s t  to the pr eferred DWTF 

s i t e  � s  located approxima t ely 4 , 0 00 feet t o  the northea s t ,  in the Greenv il le 

Fault z one . Al though minor s urface rupture was ob se rv ed on fault segment s 

within the Greenv il le and Las Positas Faul t z ones follow ing earthquake s �n 

Janua ry 1980 . the s e gme nt closest to the pre ferred s ite did not rupt ure . The 

d i s tances of the a1 terna te and exis t ing Haz a rd ous Was te Mana gement Fac il i ty 

(HWMF ) s ites  f rom the Gree nv il le and Las Po s itas faults  are presented in Tab le 

3 . 2 - 2 . 

The pr obab il ity of gr ound s urface ruptur ing due to  earthquakes is  

cons idered extremely l ow  at the preferred DWTF s it e  ( S ite  D )  because  no ac tive 

faul t s  are know n  to underl ie the s it e .  Ext ens ive ge ol o gic inv e s t i gat ions of 

al l fault proj ect  ions and 1 ine aments  ide ntif ied on aer ial phot ographs f ound 

that recent sed ime nt s  (tho se depos i t ed approximately 1 0 . 000  years ago )  have 

not been d is placed by fault mov eme nt . Deta iled ge ol ogic stud ies of the 

prefe rred DWTF s it e  al s o  show that no ac t ive faul t t races  are appa rent �n the 

Hol ocene sediment s studied in excavat ions near the preferred s it e .  

As de s c r ibed � n  Sect ion 2 . 4 . 2 . upgrading the exi s ting HWMF was 

cons ide r ed as an alte rna tive t o  the propo sed DWTF . The proximity of the HWMF 

s i t e  t o  the Las Positas faul t requi red a seism ic inv e s t i gation  before 

de s i gn or cons t ruct ion of the facil ity up grading could be gin.  A preliminary 

inv e s t i gation  of a crack found in the pavement near the HWMF s it e  concluded 

tha t it would be cos tly and time consuming t o  prove that the crack was not 

fault-induce d.  Theref ore.  upgrading the exis t ing HWMF woul d be very diff icult  

to  perm it due t o  fede ral and state  seismic locat ion standards . Consequently. 

upgrading the exi s ting  HWM facil i t i e s  was not cons idered to be a v iable  

alt e rnativ e .  

Alt ernative S it e  F has the lowes t  earthquake potent ial o f  al l the 

alte rna t iv e  s it e s . It is locat ed appr oxima t ely 7 . 5 0 0  feet f rom both the 

Greenv il le and Las Po sitas faul t sys t ems . One fault proj ect ion was obs e rved 

by Carpent e r  et a1 . ( 19 8 4 )  in an aerial pho t o graph near alternative Site F .  
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S ite 

TABLE 3 . 2-2 . D ISTANCE OF  PREFERRED .  ALTERNAT IVE . AND EXI ST ING 
S ITE S FROM THE NEAREST STRAND OF THE GREENV ILLE 
AND THE LAS PO SITAS FAULT ZONES 

Distance from 
Greenville Faul t 

Distance from 
Las Positas Faul t Remarks 

D 4 . 0 0 0  f t  4 . 5 00 ft  Two purpor ted air photo 

F 

I 

Exist ing 
HWM 
Facil ities 

7 . 5 00 

1 2 . 000  

1 0 . 00 0  

f t  

f t  

f t  

7 . 5 0 0  f t  

2 . 700  ft  

1 . 400 ft  

lineame nt s nearby ; 
however .  trench studies 
indicate no ev idence of 
faul ting on the sit e .  

1 air photo  
l ineament nearby 

3 air photo 
l ineame nt s nearby 

Crack in the pavement 
was found adj acent to 
the sit e .  

Source s : LLNL .  1985 ; Towse and Carpente r .  1986 ; Ge omatrix.  19 85 a .  
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Al ternative Site I lies within 2 . 7 0 0  feet of  the Las Positas faul t .  

Detailed s tudies or trenching performed by LLNL and indepe ndent contract ors 

showed no ev idence of  active faul t s  near Site I or wi thin the LLNL property 

( Carpent er et al . •  198 4 .  p. 86 ) .  Site I has the highest earthq uake potenti al 

o f  all the al ternative sites due to it s proximity to the Las Positas faul t . 

Al though secondary seismic effects include phenomena ass ociat ed with 

lique faction. landslide s .  and water bodies .  only the potential for lique fac

tion needs to be considered with regard to the proposed DWTF sit e s .  The 

l andslides are not consi dered a potential haz ard due to the l ack o f  local 

topo graphic rel i e f .  Maj or water bodies are also not considered a potential 

seismic haz ard because there are no maj or water bodies di rectly above the 

propo s ed sites . 

Tow s e  and Carpenter ( 19 8 6 )  conclude that the al luvial sediment s 

beneath the pre ferred DWTF site do not gener al ly po s sess  the physi cal proper

ties o f  material s subj ect to lique faction. The soil s located at the preferred 

DWTF site are generally dense to  very den s e .  and unsaturat ed to  a depth of 

38  feet bel ow land surface . Consequently . the liqu.e facti on potential of the 

soil s at the site is very l ow (Becht el .  19 86 ) . Since the s oil types acro s s  

LLNL property d o  not di ffer si gni fi cantly .  the lique faction pot enti al at all 

the sites shoul d  be l ow .  

3 . 3  Hydrol ogy 

3 . 3 . 1 Sur face Wat er 

Fi gure 3 . 3- 1  illus trates the sur face-water features surrounding 

LLNL . Maj or drainages in the LLNL vi cini ty include Arroyo Las Positas and 

Arroyo Seco . The South Bay Aqueduct is located eas t of LLNL . conveying water 

from the Het ch Hetchy Res ervoir to the San Franci s co area. 
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Three maj or dra ina ge s empty int o  the northwest c orner of the LLNL 

prope rty . A ret ent ion/s iltation bas in is located near the center of the LLNL 

fac il ity to aid  in the prevent ion of f looding on s it e .  and to dec rease the 

sedime nt l o ad of the sur face water leav ing the prope rty . 

Surface water  enters the LLNL prope r ty dur ing the rainy season 

through Ar royo Las Positas and its t r ibutar ies  from the eas t .  Th is c reek has 

been rechannel iz ed ac ro s s  the northe rn bounda ry of LLNL and has been renamed 

the North Pe rime t e r  Channel in this area . A s e r ies  of unde rground p ipes and 

open channel s carry s urface wat e r  from the eas t e rn sect  ion of LLNL to the 

North Pe r ime ter Channel . 

Runoff wa ter from the west  sect ion  of LLNL drains into the West 

Per ime t e r  Channel . whi ch j o ins Arr oyo Las Po s itas at the northwest e rn c orne r 

of LLNL prope rty . Surface water can be retained and sampl ed .  i f  nece s sary .  at 

this l ocat ion in  the surface dra inage sys t em .  

Surface-water runo f f  from the prefe rred site  ( Site  D )  woul d drain 

int o  the North Per imet e r  Channel . Runoff from S ite  F would empty int o  the 

West Pe r ime ter Channel . Site  I d rainage would  l ikely empty int o Arroyo Sec o .  

or be channel iz ed int o  the unde rground pipe system i n  the s outhwest  c orner of 

LLNL prope r ty .  The surface runof f f rom the exi s ting HWMF is channel ized and 

carr ied through the retent ion bas in t o  the North Per imeter  Channe l .  

3 . 3 . 1 . 1  Fl o od Potent ial 

According t o  1 00-year flood and z one plans de f ined by the Fede ral 

Eme r ge ncy Management Agency ( 19 8 1  and 1986 ) for the LLNL area . the bounda ry of 

the Arroyo Las Positas 1 00-year flood z one is appr oximately 1 25 feet from the 

north per imet e r  of S ite D .  The elevat ion of S it e  D is approximately f ive feet 

above the boundary of this de f ined 1 00-year flood z one . Fl ow in Arroy o Las 

Pos it as is intermittent and the Arroyo is gener ally dry dur ing the summe r .  

Theref ore . flood potent ial a t  S i t e  D �s  low .  T o  further m it i gate  flood 

potential . the s ite would be ra ised an ave rage of two fee t  and graded t o  al l ow 
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for safe forkl ift ope rat ion. The s ite would also be graded to  prevent 

ra inwater from running onto  the DWTF s i t e .  

The flood pot ential f o r  alt ernate S i t e  F is  al s o  l ow .  The wes t  side 

of the LLNL prope rty doe s  not receive direct runof f from the mountains to the 

eas t .  The accumul ation of water in the West Perime ter Channel originates from 

on- s ite runof f only .  Site  grad ing and cons truct ion woul d m i t i gate fl ood 

potent ial . 

Al terna te Site  I has the greates t flood potent ial of the three 

propo sed s it e s ,  s ince a port ion of the s ite l ies  in a northwest trending swale 

that col lec t s  water dur ing the rainy seas on (LLNL , 1 9 85 ) . 

None of the alte rnative s it e s  are intersected by the def ined 

1 00-year flood plain z ones (Fede ral Eme rgency Management Age ncy , 1981 and 

198 6 )  . 

3 . 3 . 1 . 2  

Pos itas 

Wa ter Qual ity 

The spe c i f ic conductance of water samples  

by the U .  S .  Ge ological Survey ( 19 8 5 ) tends 

taken from Arroy o Las 

to be highe r than the 

spe c i f ic conduct ance of wa ter taken from other creeks in the L ivermore Val ley . 

Speci f ic conductance can be used as an indirect measurement of the amount of 

dis s olved s ol id ma ter ial �n the wat e r .  Water samples  taken from the gauging 

stat ions on Arroyo Las Po s itas appeared to  be more sal ine than samples  taken 

f rom other val ley drainage s .  The samples  al s o  contained greater concen

trat ions of d is s olved ions than any of the other stat ions in the area . The 

higher spe c i f ic conductance in this stream near L ive rmore is mo st l ikely a 

result of the proximity and comp o s it ion of the Arroyo Las Po s itas headwat ers . 

Th is water is de r ived from a natural watershed comp osed prima rily of ma rine 

sediment s ,  yiel d ing la r ge amount s of d is s olved materials . Further downst ream, 

near Pleasanton, the spe c i f ic conductance of Arroyo Las Positas is lower,  

ind i cat ing dilut ion of the stream from other s ources .  
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Fil ter backwa sh f r om the Pat t e rson wate r  treatme nt facil  i ty ( see  

F i gure 3 . 3-1 ) � s  sent t o  an  on- s i t e  concrete-l ined l a goon .  Al l s ol ids  are 

d isposed of in an appropr ia te landf il l  (Hore n .  pe rsonal c ommunicat ion .  19 87 ) . 

Theref ore . the Pa tterson water t reatment fac i l ity has no known impact on the 

water qual ity of Arr oyo Las Po s itas .  Table  3 . 3- 1  shows that the re is l it t l e  

d i f f e rence � n  the qual ity of storm water ent e r ing · LLNL and exit ing L L NL  at 

Arr oyo Las Po s itas . 

3 . 3 . 2  Ground Wat er 

Ground water �n the L ivermore Val ley occurs in mul t ilaye red sys tems 

c ompr ised of an uppe r .  unconf ined aquifer ove rlying a ser ies of s em iconf ined 

aqui fe rs ( State of Cal i fornia. 197 4 ) . The two mo st important unit s c ontaining 

the aquifers are the sur face val l ey f ill depo s it s  and the L ive rmore Format ion. 

The val ley f il l  depos i t s  cons i s t  la rgely of unc ons ol idated sands and 

gravels  along w ith s ome s ilt s and clays . Ground water occ urs in the se depos

its in bo th conf ined and unconf ined cond iti ons . Ad ditionally.  the L ivermore 

Format ion cont a ins s i gnif icant wat e r-bearing unit s .  All of the deep wel l s  in 

the eas t e rn hal f of the val ley draw water f rom the L ivermore Formati on. 

Ground wate r  f l ow s  t oward the eas t-west  longitudinal axis of the 

L ive rmore Val ley and then in a ge neral ly westward di rec t i on. Ve rt i cal move

me nt of wat e r  be tween the L ivermore Format ion and the valley-f ill alluv ium is 

res t r ic t ed by pe rme abil ity diffe rence s  and by internal strat i fication w ithin 

these  s e d imenta ry unit s .  

The L ive rmore Val ley has been div ided into seve ral ground-water sub

ba s ins ( Stat e  of Cal i f o rnia .  1 97 4 ; U . S .  Ge ol ogi cal Survey. 19 85 ) . The 

proposed DWTF s ite  is located w ithin the Spring subba s in. Within the Spring 

subba s in.  ground wat e r  is unconf ined in the valley-f ill materials . and 

partially conf ined in the und e rlying L ivermore Formation ( State of Cal i fornia. 

1 97 4 ;  U . S .  Ge olo gical Survey . 1985 ) .  At the propo s ed s it e .  it is gene rally 

not p o s s ible t o  d i s tinguish be tw e en beds of the uppe r pa rt of  the L ive rmore 
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TABLE 3 . 3- 1 .  SURFACE WATER QUAL ITY 

St orm Water Runof f  Arroyo Las Posita s  
Analy ses (mg/ l )  Entering LLNLa Exit ing LLNLb 

Ar senic < 0 . 00 1  < 0 . 00 1  

Barium < 0 . 1 < 0 . 1 

Beryllium < 0 . 0 1  < 0 . 0 1  

Cadmium < 0 . 0 1  < 0 . 0 1  

Chromium < 0 . 02 < 0 . 02 

Lead < 0 . 001  < 0 . 001  

Mercury < 0 . 0001  < 0 . 0001  

Selenium < 0 . 0 01  < 0 . 001  

Silver < 0 . 0 1 < 0 . 0 1  

Nitrate (as N)  0 . 1 0 1 . 4  

Fluoride 0 . 19 0 . 2 6 

Chemical Oxygen Demand 85 . 0  8 8 . 0 

Total Or ganic Carbon 3 1 . 0  2 1 . 0  

Oil and Grease 8 . 0  9 . 0  

2 . 4-D (ug/l )  1 1 . 0  3 . 2  

Chl oroform (ug/ l )  < 1 . 0  < 1 . 0  

Trichlorofluoromethane (ug/ l )  3 . 0  3 . 0  

Source : Holland et al • •  1987 . 

a Measured at Arroyo  Las Po sitas east of LLNL .  and Arroyo Seco.  south of LLNL . 

b Measured at Arroyo Las Positas near the northwest corner of  LLNL .  
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Formation and the ov erlying alluvial val l ey f il l .  The aqui fe rs are l ocal ly 

rechar ged by percolat ion through the val l ey al luvium and by inf il trat ion via 

Arroyo Seco and Arroy o Las  Positas . 

Depth to  the water table beneath LLNL range s from appr oximately 2 5  

to  1 4 5  feet below ground . with ground and sur face water flowing in a westward 

direction (Griggs and Buddemeier.  1 9 86 ; Hof fman et al • •  1 9 87 ) . In measur e

ment s taken in July 1986  ( dry season ) . the depth to  the water table was 1 13 

feet at Site D .  35 feet at S ite  F .  and 7 9  feet at S ite  1 .  In measur ement s 

taken in April 1987  (rainy season) . the depth to  the water table was 1 1 1  fee t 

at S ite  D .  33  feet at S it e  F .  and 8 0  feet at S it e  I (Hof fman et al . .  1 9 87 ) .  

The depth to  the water table at the existing HWMF range s  from approximately 

100  to  1 45 feet . 

3 . 3 . 2 . 1  Ground Water at the Alt ernative S it e s  

Figure 3 . 3-2 shows the monit or wel ls  located adj acent to  the alter-

na t ive sit e s .  Ground-water samples  collected from wel l s  in the vicinity o f  

Site D contained inor ganic compound s a t  concentrations above dr inking water 

standards ( see Table 3 . 3- 2 ) . Nitrate concentrations in samples  collected from 

wel l s  MW-7 and 7D2 are l ikely  the result of wastes  from nearby agr icultur al 

activitie s .  Concentrat ions of other inor ganic compounds are the re sult of  

natural ground-water qual ity evolution ( St one et al . .  19 82 ) . None of the 

samples  collected from wel l s  in the area of S it e  D contained volatile organic 

comp ound s (VOCs ) abov e  drinking water standard s .  In contrast .  samples  from 

wel l s  l ocated near the other two alterna tive sit e s  and the existing HWMF 

contained concentrations of VOCs above r ecommended maximum contaminant level s .  

as  seen in Tabl e 3 . 3- 2 .  The VOCs ob served in ground-water wel l s  in the 

vicinity of the HWM facil itie s exi st in portions of aquifers that are not used 

for potabl e wat er sup plie s (Holland et al • •  19 87 ) . The se  wel l s  are pre sently 

being samp l ed on a quarterly ba sis by LLNL . 
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TABLE 3 . 3-2. MAXIMUM CONCENTRAT IONS OF CONST ITUENTS REPORTED IN GROUND-WATER WELLS 
ADJACENT TO ALTERNAT IVE SI TES AT CONCENTRATIONS ABOVE DRINKING 
WATER STANDARDS (MAXIMUM CONTAMINANT LEVELS) 

Well Inorganic Chemicals (mg/l) Organic Chemicals 

Site Number Chloride 

Action Level 500
g 

D 7D 2  
MW7 

610
1 

MW8 

F MW-4 

I TB-21 
13D81 
MW-265 

HWM MW-205 
MW-217 

: Source : Hoffman et al • •  1986 (Appendix B). 
Trichloroethylene � Dichloroethylene 
Perchloroethylene � Carbon tetrachloride 

Solids Nitrate TCE
b 

DCE
c 

PCE
d 

1.000
g 

10
h 

5
h 7

h 
4

i 

1.560
j 

10k 11
m 

1.770
1 

58 12 

6 
6 

12 53 

540 
110 2 2  12 

Dichloroethane 
Title 2 2. Division 4. Chapter 15. California Code of Regulations (CCR) � Source : 

. Source : 
� Source : � Source : 

1 Source : 
Source : 

m 
Results 

40 C FR  141 (EPA regulations) 
DHS Action Level (Speth. personal communication. 1988) 
Stone et al • •  1 982 
U.S . Geological Survey . 1985 
Stone and Ruggieri .  1983 

from only one sample. Six other samples showed nondetectable levels . 

No exceedance of action level indicated by (--) . 

(EEb ) 

CTC
e 

5
h 

5 . 5  
83 

a 

DCA
f 

5
h 

3 . 3 



As indicated in Tabl e 3 . 3- 2 .  analyses of soil and ground water at 

LLNL and the nearby vicinity indicate that past LLNL site operat ions have 

re sul ted in the pre sence of low level s of or ganic solvent s at several loca

tion s .  S ince 1984.  LLNL ha s been conducting a pro gram t o  inve stigate both the 

source and the ext ent of VOCs and other compounds in ground water (Univer sity 

of Calif ornia . 1987 . p .  7-25 ) .  In addit ion. LLNL is impl ementing ne ce s sary 

clean-up actions pur suant to the Comprehensive Environmental Re sponse . Compen

sat ion. and Liab il ity Act of 19 80 . Super fund Amendment s Reauthorizat ion Act of 

1986 . and the State of Cal ifornia.  

3 . 4  Climate .  Meteorology. and Air Quality 

3 . 4 . 1 Cl imate 

The Livermore Valley is flat and roughly bowl-shape d,  about 

13 . 0  mil e s  long and 4 . 3  to 6 . 8  mil es  wide . and surrounded by hil l s  that are 

984 to 1 . 96 8  feet high .  The general area has a Mediterranean scrub woodland 

climate that is characteriz ed by mil d .  rainy winter weather (about 15 inche s 

of rain) from Oct ober to April . Summers are characteristically warm and dry , 

with little or no rain from May through Sept embe r .  

Winter st orms result  from migrat ory low-pres sure systems that be come 

detached from the semipermanent Aleut ian Low and move over the area . 

Fol lowing the pa s sa ge of the migratory low-pre s sur e sy stems . skies typically 

clear as the Eastern Pacific High buil ds inland . Occasional ly under these 

conditions . strong northerly surface winds with gust s up to 67  mil e s  per hour 

(mph) are ob served for a day or two.  

The summer in the Livermore Valley is  consistently warm and dry . A 

sea breeze typically develop s dur ing the afternoon when modified ocean air 

moves inland (eastward ) .  The strength of this sea breeze rarely exceeds 1 3  

meters per second (m/ s )  ( 2 9  mph) in the Livermore area.  The spring and autumn 

seasons are typically transitional periods with no significant precipitation 
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or t emperature extr emes occurring.  The mean annual temperature i s  5 9 ° F .  with 

a minimum winter temperature of 3 2° F  and a summer high temperature of 1 0Q o F .  

3 . 4 . 2  Mete or ol ogy 

The predominant wind direction at LLNL throughout the year . and 

espe cially during the dry season .  is fr om the southw e st through west . During 

the wet season .  post-frontal ant i-cycl onic flow occur s often enough to cause 

north-northeast and northeast winds of comparable frequency to the southwest 

through west directions . The most common windspeeds during all seasons are 1 1  
to  1 6  mph fr om the southwest through west . This relat ively high speed is  

cause d  by wind s  channel ing through pas se s  in hil l s  to  the we st . The wet 

season winds fr om the north-northeast and northeast are most common In the 4 

to 7 mph range . In general . the stronge st winds  bl ow during the wet season 

fr om the north-northeast and northea st . Figure 3 . 4- 1  shows the typical annual 

average wind pattern for the Livermore region.  

Atmospheric inversions frequently occur . limiting the vert ical 

dispersion of pollutant s .  e specially during the night time and early morning. 

Oakland upper air sounding data have been analyzed to des cribe mean mixing 

hei ght s under inversion conditions (Holzworth. 197 2 )  and adj usted to better 

reflect the mixing height s in Livermore . This adj ustment was based on an 

evaluat ion conducted  by the Bay Area Air Qual ity Management District (BAAQMD ) 

that related dif ference s in s urface temperature be tween Oakland and Livermore 

to difference s in mixing height (Bay Area Air Qual ity Mana gement District . 

19 87 ; Basso.  personal communicat ion. 19 87 ) . The mean annual morning mixing 

height of 1 . 847 feet is the height available for mixing pollutant s in the 

atmo sphere under inver sion condit ion s .  The mean afternoon annual mixing 

height is 2 . 6 6 1  feet . Seas onally . mixing height s are lowest in the winter and 

highest in spring. 
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3 . 4 . 3  Air Qual ity 

3 . 4 . 3 . 1  Crit eria Pol l ut ants 

Exis ting ambient concentrations of cr iteria air pol lutant s have been 

monit ored by the BAAQMD at a stat ion on Old First Street in Livermore , l ocated 

4 . 0  miles  west  (upwind ) from LLNL . Sul fur dioxide ( S02 ) concent rations are 

not meas ured in Livermore ,  or at any site in Alameda County . For this reason, 

S02 dat a from a monitor ing station in Pittsb urg (which is approximately 28 

mil es  north of  the City of  Livermore )  in adj acent Contra Co sta County were 

used as the background l evel des cribed in Se ction 4 . 2 . 3 . 2 . On the bas is of 

meas urements t aken at the Livermore station or at other stat ions in Bay Area 

counties , the EPA has determined that the Livermore area mee t s  ambient 

st andards for all air pol l utant s ,  with the except ion of oz one . Table 3 . 4-1 

pres ent s a summary of the Livermore station air qual ity modeling.  

3 . 4 . 3 . 2  Other Monitored Pol l utant s 

LLNL conduct s an ongoing air sampl ing program in which 

concentrations of radioactive species and beryl l ium (noncriteria pollut ant s )  

are measured weekly at several locat ions on the perimeter o f  the laboratory 

and in the s urrounding val l ey .  The locations o f  monit oring stat ions a t  which 

concent rations of  radionucl ides (Pu-239 ,  U-235 , U-2 3 8 )  and beryllium are 

measured are shown in Figures 3 . 4-2 and 3 . 4-3 . In addit ion, environment al 

radiation is measured quarterly at 22 LLNL perimeter  locations for gamma and 

neutron dose rate s  (Figure 3 . 4-4 ) and at 5 5  off-s ite locations for gamma dose 

rates (Figure 3 . 4-5 ) .  In 1986 , the measured concentrations of beryllium 

average d  les s than 1 percent of the BAAQMD ambient standards , and the measured 

concentration of  radionuc1ides (Pu-23 8 ,  U-235 , U-23 8 )  averaged l e s s  than 1 

percent of tho se standards stipulated in U .  S .  Department of  Ener gy (DOE ) 

guidelines (Holland et  al . ,  1987 ) . 
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TABLE 3 . 4- 1 .  SUMMARY OF LIVERMORE AIR QUALITY DATA 

Maximum Monit ored Cal iforni� 
Avera ging Concentrat ion a Standard 

Fede ral 
Standardc 

Pol lutant Time (ppm) (ppm )  (ppm) 

Ozone 1 hour 0 . 1 4 0 . 10 0 . 1 2 

N02 1 hour 0 . 15 0 . 25 
Annual 0 . 02 1  0 . 05 

CO 1 hour 1 2 . 0 2 0 . 0 3 5 . 0  
8 hour 4 . 80 9 . 0  9 . 0  

S0 2 1 hour 0 . 18 0 . 25 
3 hour 0 . 5  d 24 hour 0 . 05e 0 . 14d Annual 0 . 002  0 . 03 

24 hour 1 3 2  3 PM mg/m3 Annual 55 mg/m 

3 15 0 . 0 3 PM10 24 hour NA 5 0  ug/m3 u g�m
3 Annual NA 3 0  ug/m 5 0 . 0 

a 

b 

c 

d 

e 

ug/ m 

With the exception of oz one . these are the maximum value s reported from the 
City of Livermore during 19 82-19 85 ( California Air Resource s Board . 19 82  
through 1985 ) . The oz one value is the maximum for 1986 . S02 data are from 
Pitt sburg.  CA ( California Air Resource s Board . 1982 through 1985 ) . 

Cal ifornia Ambient Air Qual ity Standard (CAAQS ) . California Heal th and 
Safety Code . Title 1 7 .  Chapter 1 .  Subchapter  1 .  Article 2 .  

Federal Secondary Standard (NAAQS secondary ) . 
Volume 4 0 .  Part 5 0 .  

Code of Federal Re gulations . 

Fede ral Primary Standard (NAAQS primary) . no secondary standard exist s .  

Appl ies when California oxidant and/or particulate matter standards are 
violate d .  

NA - not availabl e  
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Site I 

----- South Entrance S���iSting HWM 
Facil ity 

Figure 3 . 4-2 . LLNL Perime t er Air-Sampl ing Locat ions 
for Bery l l ium and Radionuclides 

Source : Holland et al • •  1987 . 
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Source : Holland et  al . ,  1987 . 

1 0 6  



..... 
o 
-...J 

.. 
N 

01 58 
600 

o Telsa RoadO 
61 59 

Patterson 
Pass Rd. 

o 0 

Altamont 
Pass Rd. 

o 4000 

Scale in Feel 

F igure 3 . 4-5 . LLNL Off-Site Locations for Gamma Dosime ters 

Source : Hol land et a1 • •  1987 . 



The air qual ity model ing resul t s  (Radian. 19 88b )  indicate that 

concentrat ions of other noncriteria pol lut ant s such as hydrogen chl oride 

(HC1 ) . hal ogeneou s 

alt ernatives would 

compound s .  and metal s from the no-action and 

not significantly increase the concentrat ions of 

pollutant s .  Monitoring is not currently required f or thes e  compound s .  

3 . 5  Vegetat ion and Wildl ife 

DWTF 

these 

The plant and animal species  observed on the LLNL site include 1 14 

plant s .  1 1  mammal s .  69 bird s .  5 amphibian s .  45 insect s .  5 arachni d s ,  3 

crustaceans . and 2 reptiles  (University of Cal ifornia.  19 86 ) . 

3 . 5 . 1  Vegetat ion 

The biotic communit ie s  found in the L ivermore Val ley area include 

primarily gras sland and savanna and a limited number of  a gr icultural f i e l d s .  

The gras sland s are often used  f o r  graz ing sheep o r  catt l e .  The s e  gr as sland s 

are made up of annual grass e s  and wild f l owers specie s .  Many of the se species 

of gras ses  are non-native and are on l ands disturbed by live st ock graz ing .  

Agr icul t ural land in the val l ey is cul t ivat e d  f or oat s ,  hay .  grape v ineyard s .  

and orchard s .  

Vege t ation o n  the LLNL property is made up o f  both ornament al and 

native specie s of landscape plant s ,  as well  as weedy species that have invaded 

disturbed areas . The three alternative DWTF sit es  vary only sl ightly in 

vegetative composit ion. Site F, on the northwest side of LLNL .  is grazed  by 

cat t l e  and is covered with weedy species  of gras se s and forb s .  Site I .  on the 

south side of East Avenue . is cul t ivated for oat hay . 

The preferred site ( Site D )  i s  l ocated 1n the northeas t corner of 

LLNL property . Currentl y .  the land is  par tially undeveloped and is  used t o  

st ore  general and heavy equipment and is used f o r  of fice trailer siting. 
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Buil ding 5 9 2  is l o cated on the western end of  the sit e .  The site is covered 

with weedy species of gr as ses and forb s with a group of  ornamental coni fers 

along the western edge of  the sit e .  Lands cape vegetation exists  along the 

north and eas t s ect ion of the site adj acent to the LLNL security fence . 

Existing de contamination facil ities are l ocated in the southeast 

portion of  LLNL .  Other exis ting waste disposal and storage facilities are 

als o  in the dev eloped indu s trial areas of the southeast port ion of LLNL . No 

native vege tation exis t s  in these industrial iz ed areas . The only exis ting 

vegetat ion are a few ornamental trees s cattered in the southe ast port ion o f  

LLNL .  

3 . 5 . 2  Wil dl i fe 

In the hil l s  surrounding the Livermore Val l ey .  within a savanna 

gras sland. oak trees provide habitat for diverse spe cie s .  Oaks provide 

nes ting sites for numerous bird s .  as well as shade and food for other wild

l i f e .  Large mammal s .  such as deer and coyotes . are more frequently found here 

than in the grassl and communities . All the natural streams in the area are 

intermittent and support no natural fish populations . 

Sites F and I support popul ations of  birds and smal l mammal s .  These 

species are less numerous at Site D due to  ongoing use of  this property for 

LLNL act ivitie s .  

During 1 9 85 . a s  part o f  LLNL ' s env ironmental monitoring program 

goatmilk samples were obtained from three farms within about 5 kIn of LLNL . 

Cow ' s  milk was al s o  sampl ed when available from one o f  the farms . The resul t s  

o f  these milk samples showed that the l evels o f  nucl ides in the milk were 

ext remely low and that there was no impact attribut able  to exis ting LLNL 

activities (Holland et a1 • •  19 87 ) . Using this as an indicator of impact s from 

radionucl ides to  wildl ife .  it can be concluded that there are no impact s  to 

wil dlife in the surrounding area at tributabl e to  effluent s from LLNL and 

existing HWM operation s .  
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3 . 5 . 3  Endan ge red Spe c ie s  

The Cal iforn ia Depa rtment of F ish and Game ' s  Na tu ral D ivers ity Data 

Base (NDDB ) l is t s  al l doc ument ed s it ings of threatened and endange red spec ies 

in Cal iforn ia.  A NDDB search was c ond uc t ed for the area,  includ i ng the C i ty 

of L ive rmore ,  LLNL , Sandia Na t ional 

None of 

Laboratory 

the spe c ies  

at L ivermore , and the 

surro und ing L ive rmore Val ley . listed  as threatened or 

e ndange r e d  in this search are present on the LLNL s i t e ,  or found on any of the 

DWTF alt ernat ive s it es ( Cal ifornia Department of Fish and Game , 1987 ) .  This 

f inding is consist ent with a det e rm inat ion by the U .  S .  Fish and W i l d l i fe 

Se rv ic e  that there is no ev ide nc e  of any endange red or threat ene d spe c i e s  

w ithin the LLNL area (Kobe t i ch,  19 87 ) . 

3 . 5 . 4  B i ol o gical Impacts  from Exi s t ing LLNL Rad ionu cl ide Releases 

As part of LLNL ' s env ironmental monit or ing pro gram which has be en 

c onducted  s ince 1 97 4  t o  verify the ef fect ivenes s of cont rol measures and t o  

as s e s s  env ironmental impact s from LLNL ope rat ions , LLNL c ol l e c t s  vege tat ion 

samples on a . quart e rly bas is at seve ral locat ions �n the L ivermore Valley .  

S ince lab facil it ies  at  LLNL emit  a relatively large level of  t r it ium and 

because t r i t ium is eas ily abs orbab l e  and incorporated int o  plant and animal 

t is sue , LLNL f ocuses their env ironmental monitor ing and analys is  pro gram on 

determ i ning levels of trit ium found in ve ge tat ion and o ther me dium in the 

are a .  LLNL has f ound that trit ium level s in vege ta t i on of L ivermore Val l ey 

have gene ral ly rema ine d  the same s ince the monit oring pro gram began in 1 9 7 4  

(Gri ggs and Buddemeie r ,  1 9 86 ) . 

locally 

Val ley 

As a means of evalua t ing the pos s ible  impact of LLNL e f fluent s  on 

grown found s tuf f ,  LLNL c ompare d  the t r i t ium content of L ivermore 

w ines with values from other Cal i fornia and European wine s . The 

trit ium l evels in val ley wines are with in the range found t o  be p'I' e sent �n 

Euro pean wines and surface waters throughout the worl d .  but are s omewhat 

h i gher than tho s e  produced from grapes grown in othe r part s of Cal i f ornia . 

Sampl e s  of honey produced from a variety of flower s ourc es  both in and out s ide 
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the L ive rmore Val l ey were analyzed for  t r it ium cont ent . Honey produced in the 

L ive rmore Valley c onta ined t r it ium levels  c ompa rable  to  those f ound �n honey 

f r om ne i ghbour ing areas (Gr iggs and Bud deme ie r.  19 86 ) .  Based on this 

inf orma t i on from the LLNL env i ronmental moni t or ing pro gram . there �s no 

ev idence ind i cat ing exis ting impacts  to  ve getat ion in the L ive rmore area from 

the exis t ing HWM fac il ity and other current LLNL ope rat ions . 

3 . 6  Soc ioeconomic s  

The L ive rmore-Amador Val ley area includes 

Pleasanton. L ive rmore . and the uninc orporated area 

the cit ies  of Dubl in. 

around Pleasant on and 

L ivermore . LLNL has s ignif icant soc ioec onom ic inf luenc e in the surround ing 

c ommunit ies . The popula t ion.  devel opment . and economy of the L ive rmore-Amador 

Valley area is greatly inf luenced  by the number  of pers ons employed by LLNL . 

the large annual payrol l gene rated by LLNL .  and the indus t ry and c omme rce 

supported by LLNL. The exis t ing soc ioeconomic cond it ions are addressed in the 

f ollowing sect ions . 

3 . 6 . 1  Demography 

Res ident ial growth �n the L ivermore-Amador Valley has been rapid  

s ince the 1 960s . and has cons is t ed predominantly of  singl e-family re s ident ial 

devel opment s .  though this growth rate decl ined s l i ghtly du� ing the late 1 97 0 s . 

Between 1 970  and 1 9 80 . the area populat ion increased by roughly 60 pe rcent . 

In 1 9 84 .  the popul at ion of the City of L ivermore was 5 1 . 9 46 and the populat ion 

of the greater L ive rmore-Amador Val l ey area was e s t imated to be 180 . 280 ( see 

Tab l e  3 . 6-1 ) (Alameda County Planning Depa rtment . 1986a ) . 

3 . 6 . 1 . 1  Empl oyment 

In 1 9 85 . there were an e s t imated 19 . 850 pers ons empl oyed in the City 

of L ivermore . This number is proj ected t o  increa se by 25 . 0 2 0  t o  44 . 87 0  in 

2005 . Of the 2 5 . 0 20 inc reas e .  8 . 840 persons will be employed in manufactur ing 

and wholesale.  1 0 . 190  w il l  be empl oyed in the se rvice sec t o r .  3 . 0 20  will  be 

empl oyed �n reta il . and 3 . 1 60 will be employed �n "other" occupa tions . 
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TABLE 3 . 6- 1 .  POPULATION, 19 80 - 1 9 84,  LIVERMORE-AMADOR VALLEY 
AND SURROUNDING AREA 

Percent Change 
Area 1980  1985 19 80-84 

Dubl in 15 , 29 9  17 , 600  15 . 3% 

Pl easanton 35 , 3 19 4 1 , 6 00 9 . 0% 

Plea sant on Uninc . 2 , 5 4 2  2 , 6 15 2 . 9% 

L ivermore 49 , 6 1 2  5 3 , 9 0 0  7 . 4% 

L ivermore Uninc . 3 , 23 7  3 , 33 1  2 . 9% 

Al ameda-Contra Co sta 1 , 7 6 1 , 7 5 9  1 , 866 , 0 15 5 . 9% 
Count ie s 

Source : Alameda County Planning Department ( 19 86a ) . 
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Empl oyment rates 

decrea se in the 

for agr icul tur e .  f orestry .  and 

same period f r om 3 3 0  j obs t o  

(As soc iat ion o f  Bay Area Government s .  1985 ) .  

mining 

only 

are proj ected t o  

140 j obs In 2005 

Ongo ing operation of LLNL has a benef icial impact on l ocal empl oy

ment . since LLNL contr ibutes signi ficantly to the l ocal labor f or c e .  The 

pre sence of LLNL in the Livermore-Amador Val ley al so  support s  commerce . 

industry .  and service-re lated empl oyment .  As of May 19 86 . the total empl oyee 

popul ation at LLNL was approximately 8 , 5 00 comprised of 3 , 0 10 scient ist s and 

engineer s ,  and 5 . 4 90  administrative and supp ort personnel . In addition. there 

are appr oximately 2 . 000  contracted empl oyees  at LLNL .  

Approximately 6 0  percent o f  the workers employed by LLNL re side in 

the L ivermore Vall ey .  and 5 2  percent l ive in the City of L ivermore . The 

remaining 40 percent of these empl oyees commute to work from varying direc

t ions and distance s (mostly from cities to  the west . such as Pleasant on. 

Walnut Creek. Oakland . and Berkeley ) . The me dian commuting di stance of  LLNL 

employee s is 15 miles round-trip . Eighty- four percent commute by private 

vehicl e .  including carpool s (LLNL . 19 84) . 

The exi st ing HWM facil itie s at LLNL cur rently empl oy 3 5  persons.  

The number of scient ist s .  engineer s ,  and support staff is not expe cted to 

change signif icantly from these current level s if  the DWTF is built . The 

operat ion of  LLNL at current proj ected staffing level s will not have a maj or 

impact on the demographic character of the Livermore-Amador Valley area. 

3 . 6 . 2 Publ ic Service s 

Pol ice protection in Livermore is provided by the City of Livermore 

Police Department . LLNL has it s own security department , which monit or s the 

site by security pat rol s and by remote el ectronic dev ice s (LLNL . 1 9 84 ) . 

Fire protect ion f or the Livermore-Amador Val l ey is provided by the 

Stat e  Depar tment of Fore stry .  Alameda County . individual citie s .  and other 
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pub l i c  pro tection se rv i ces (Unive rsity of  California .  198 6 ) . LLNL provides 

i t s  own fire pro tection on LLNL prope rty . On-site services are currently 

adequate to serve demands generated by continuing operat ion of LLNL .  

Pol ice . fire . ho spital . and other emergency services in Al ameda 

County and adj a cent San Joaquin County are prepared to  supplement existing 

LLNL s e rv ices in the event of an emergency . Cont inuing LLNL operat ions and 

the develo pment of �he propo sed DWTF would have no signif icant impact on the 

avail abl e publ ic service s .  

LLNL has an Emergency Preparednes s Plan that sets  forth the 

management standards . response procedure s .  and the personnel roles for all 

maj or emergenc ies and disasters oc curring either on LLNL properties or 

occ urr ing of f s ite  that might potential ly impact LLNL (LLNL . 198 5 ) . 

3 . 6 . 2 . 1  Utilities 

The Livermore-Amador Val ley is served by five water retail ers . one 

water  wholesaler.  and nume rous private  wel l s  (City of Livermore.  19 8 1 ) . These 

source s incl ude the Al ameda County Fl ood Control and Water Conse rvation 

District (ACFCWCD ) .  whi ch is responsible for supply ing water to the City of 

Livermore . LLNL and the Sandia National Laboratory are served by the San 

Francis c o  Water Company . The primary supply of  po table water for LLNL is from 

San Francisco ' s  Hetch-Hetchy water sy s tem. Water is pumped out of the 

Het ch-Het chy Coas t Range tunnel at Mo cho Shaft into  two standpipe tanks . From 

there it is del ivered by gravity flow via a 6 . 2  mil e  pipel ine to three storage 

tanks at the south end of the Sandia s ite  (LLNL. 19 8 4 ) . This is the primary 

water source for LLNL . In addit ion to the Hetch-He tchy water supply . an 

eme r gency supply is available from the ACFCWCD . 

LLNL ' s dome stic w as tewater flow s  through sanit ary sew ers for off

site treatment by the City of Livermore. The peak was t ewater f l ow  dis char ged 

from LLNL is es tima ted to be 1 . 0 00 gallons pe r minute ( gpm) . which is 
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appr oximately 8 6  percent of the maximum flow of 1 , 1 5 8  gpm al lowed LL�� by the 

City of Livermor e .  

Electrical service s for the Livermore-Amador Val ley area are provid

ed by the Pacific Gas and Electric Company ( PG and E ) . The LLNL power system 

is  served by two 1 1 5-kv transmis sion lines : the Newark line (normal feed)  and 

the Kasson/Te sla l ine ( standby service ) . Part of LLNL ' s power is  brought over 

PG and E l ines from We stern Area Power Administrat ion ' s system in the 

Sa cramento and San Joaquin Val l ey s  (LLNL , 1984 ) . 

Natural gas is  purchas ed by LLNL from PG and E .  A propane-air gas 

plant on site provides 

Natural gas is  used as  a 

laboratory ga s ,  and as  

apparatus (LL NL ,  1 9 84 ) . 

standby gas when PG and E service is  interrupted.  

source of he.at for most of LLNL ' s buildings , as  a 

a fuel for shop equipment and special re search 

3 . 7  Hazardous and Radioactive Waste  Transportat ion 

3 . 7 . 1  On- S it e  Transport 

Hazardous was t e  transportat ion within the LLNL fac ilities is handled 

by the Hazardou s Wast e  Management (HWM) transportat ion group . HWM personnel 

are highly skilled in waste handl ing. spill res ponse . containment . cleanup . 

and transportation. The transportation vehicles carry safe ty .  spill control , 

and containment equipment . 

Radioactive . mixed .  and hazardous waste material s are stored tempo

rarily in tagged drums or other containers  in de signated was t e  accumulat ion 

areas . Prior to pickUp by HWM personnel . the containers must be labeled with 

an HWM tag that identifies the content s and analyt ical result s ,  and the 

accumulation start dat e  (DeGrange et al • •  1 9 87 ) .  
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Was tes are transported in DOT-approved containers .  Analyti cal 

chemi cal wastes are s e gregated by type (acids .  caustics . oxi dizers . e t c . ) .  

properly label ed.  and transported for processing by HWM . Al l industrial 

wastes are transported from the point of generation by either HWM or licensed 

was t e  haul ers or recycl ers . 

Was te  at the Livermore site is subj ect to  four phases  of  handl ing at 

its  source of generation. These  phases are : 

• 

• 

• 

• 

I denti fi cation . A haz ardous waste  label must be secured to 

every container of  was t e .  The label mus t  identi fy the content s 

as haz ardous or radi oactive and provide an accumul ation start 

dat e .  

Separati on • Radi oactive was tes are separated  from chemically 

hazardous or reactive waste material s at the ori ginating 

source . Incompatibl e was tes mus t  al so be sep arated.  Any was te 

cont aining signi ficant amount s of  both chemi cal ly hazardous and 

radioactive materi al s is des i gnated as "mixed "  was te at the 

point of generation. 

Packaging. Radi oactive.  haz ardous . and mixed wastes are 

s ol i dified and packa ged in DOT-approved containers . consistent 

wi th DOE Orde r 1 5 40 . 2 . Al l waste  cont ainers are inspected 

daily for any ac ci dent al leakage . Overpack containe rs are 

provided where neces sary . Al l  was te packages are pl aced on 

pallets  and s trapped down prior to transportation . 

Tr ansporta ti on. Pal lets  and containers of  radioactiv e  waste  

are transported to the  HWM area on flatbed trucks . The LUlL 

Transportation Division transport s  radi oactive was tes on si t e .  

and HWM personnel conduct waste pickup . Off-site transport is  

done by haul ers licensed by the S t at e  of  Cal iforni a. 
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Detailed guidel ines for the packaging and transporting 

nonradioactive . mixe d .  and radioactive wa stes are presented in Guidel ine s for 

Waste Accumulation Areas (DeGrange et al . •  19 87 ) . and al so in Haz ardous Waste  

Operat ion Plan : Livermore Site.  March 19 85 ( St eenhoven. 19 85 ) .  Transuranic 

(TRU ) wast e s  are subj ect to additional packa ging and certification 

requirement s so that they may be accepted for disposal at an approved DOE 

sit e .  The certification process  for TRU wastes  is described in the LUlL TRU 

Waste  Certification Program (LUlL . 1 9 87 ) .  Off-site tran sportat ion of non

radioactive . mixe d .  and radioactive wastes  is discus se d  in Section 3 . 7 . 2 .  

Within LLNL . containers of sol id wast e s  are transport ed primarily on 

flatbed trucks .  Bulk l iquids are transport e d  in 5 . 000-gal lon stainl e s s  steel 

or lined steel tank trucks . Trucks with sel f-contained pump s are used to pump 

out l iquid wastes that were temporar ily st ored in sump s  and permanent tank s .  

Smaller liquid containers and tanks are transported on flatbed trucks . 

The proposed DWTF would al s o  receive bulk liquids in tuf f-tanks and 

large portable tank s .  Both plastic and stainl es s  steel tuf f- tanks woul d be 

use d .  Plast ic tuf f-tanks are 33 0-gallon p olyethylene containers that are 

support ed by an ext erior frame.  These  woul d be used for aqueous solut ions 

such as acids and bases  and corro sive compounds .  Stainl e s s  steel tuf f-tanks 

are sel f-support ing 440-gallon tanks . which woul d be used for coolant s and 

organic mixtur e s .  Both types  of tuff-tanks have skids attached to the bottom 

to facil itate movement by a forkl ift . The portable tanks are long. cyl ind

rical containe r s .  Each container is mounted horiz ontally on a skid .  and is 

constructed of thick stainl es s  steel . The DWTF de sign woul d incl ude provi

sions for overnight storage of  empty container s and tank s . 

3 . 7 . 2  O f f-Site Transport 

U. S .  Department of  Transportat ion (DOT) regulations ( 49 CFR 17 1 ) . 

U . S .  Nuclear Regulat ory Commis sion (NRC ) regulat ions ( 10 CFR 7 1 ) .  and 

DOE regul ations (DOE orders 5 480 . 1B .  5 48 0 . 2 . 5 48 0 . 3 .  and 1540 . 2 )  govern 

hazardous .  mixed.  and radioactive waste packaging and transp ort from LLNL to 
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d ispo s al s ites  o r  t o  LLNL f r om its sat el l ite fac ilitie s .  The cont aine rs used  

to t rans port haz ardous . m ixed.  and rad ioac t ive wastes off  s i t e must meet the 

DOT .  DOE .  and NRC s pe ci f i ca t ions outl ined in the regulat ions ment ioned ab ove . 

Haz ardous was tes tran s po rted from LLNL are ty pi cal ly carried Hl 

5 5 -gal lon drums on covered trucks . Bulk l iq uids are haul ed in tank t ruck,; 

that may be l ined with gl as s .  rubbe r .  or st eel . depending on the mate r ial to  

be  trans p ort ed . Empty drums are trans ported in cove red . t ruck- s iz e d  drop 

boxe s . 

Cont rac t or s  who tran spor t haz ardous was tes from LLNL must be l i

censed t o  do s o  by the stat e .  Trucks car ry in g  haz ardou s  wastes in Cal if ornia 

are s ubj e ct to ins pe c tions by the Cal i fornia Highway Patrol b oth on-hi ghway 

and on-term inal . 

Low-l evel rad ioactive and mixed wastes from LLNL are catego r iz ed as 

one of three was t e  type s for purpo ses  of packing and of f- s ite tran s p or t .  TIle 

Co de o f  Fede ral Re gul ations ( CFR ) . Ti tl e 49 . Sect ion 1 7 3  s peci fies formul as 

for clas si fying wast es  and pro cedures for t e s t ing cont aine r s .  The three waste 

types and thei r  cont ainers ar e :  

• L ow Speci f ic Ac tiv ity 

17 3 . 403 . These wastes 

( L SA )  wastes . as de f ined in 40 

are ship ped in 5 5 - gallon drums 

l eakproof  me tal boxe s ( f our by four by seven feet ) . 

CFR 

and 

• Type A wast e s .  which are wastes that cannot be c l as s if ied as 

L SA. but who se activity level s fal l wi thin the guidel ines 

pre sented in 49 CFR 1 7 3 . 43 3  through 1 7 3 . 435 . The se wastes are 

shippe d in cont ainers that mus t  withs tand more rigo rous 

testing.  These containers are typically drums or me t al boxes 

( four by four by seven feet ) . 

• Was tes with gr eater than Type A activity level s .  These 

material s are f ir s t  pla ced in Type A cont aine rs . The Type A 
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containers are protected by an overpack and encl osed in a Type 

B cont aine r .  Type B cont ainers mus t  be abl e t o  withstand five 

tes t s  based on accident scenario s .  The Type B containers used 

by LLNL weigh approximately 25 . 00 0  pounds and are r eusabl e .  

Only one cont aine r  is  carried p e r  truck . These containe rs are 

transported t o  Me rcury . Nevada on flat bed trucks driven by 

s pe c ially trained and l icensed LLNL personnel . 

Each container of waste is cl as s i f ied into one o f  the se three 

cate gor ie s based on the type s .  amount s .  and activity level s of the 

radionuclides present in that container .  The se clas sif icat ion and packaging 

requirement s for radioac t ive wastes ensure that each packa ge t ran sported is 

des i gned and prepared for shipment so that the radiat ion l evel does not exceed 

200 mill irem per hour at any p oint on the ext ernal surface of the package . 

Unt il re cently . hazardous was te material s  from LLNL have been 

shipped p rimarily to treatment . s t or age . and di s p osal (TSD ) facil itie s �n 

Cal if ornia.  However .  regulat o ry and phy s i cal limitat ions have greatly reduced 

the number of facilit ies able to  accept nonradioactive haz ard ous was tes in 

Cal i f ornia.  Ad ditional l y .  DOE limit s the s ites  where haz a rdous waste from DOE 

facil it ie s may be dispose d .  Currently.  most haz ardous was te generated by LLNL 

is being transp or t ed t o  U .  S .  P ol lut ion Cont rol in Cl ive . Utah. Radioac t ive 

was tes are disposed of at the Nevada Test  Site in Mercury . Nevada . All 

drivers transporting radioactive was t e s  must be special ly l i cens e d .  The 

e st imated numbe r  o f  truck trips and vehicl e mil e s  t raveled en route to thes e 

facil ities are l isted in Table 4 . 2-1 2 .  

3 . 8  Land U s e  

The Livermore Val l ey area was once econom ical ly dependent on 

agr icul t ure and . to a les ser extent . on sand and gr av el p roduct ion. In the 

1 9 5 0 s . LLNL b e gan to dominate the economy of the L ivermore Val ley area . In 

the 1 9 6 0 s  and 1 97 0 s .  the Livermore Val l ey experienced a ve ry s t rong in crease 

in demand for housing. with rapid res ident i al devel opment incr eas ing s uburban 
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den s i ty . U rban areas in the val ley compr i s ed ap pr oxima t el y  5 , 40 0  acres l.n 

197 0 ,  an appr oximate f ive- f old l.nc rease ove r  1 9 6 0 .  In 1 9 80 , urban areas 

increased t o  c ompr i s e  ne arl y  1 0 , 1 0 0 acres (Al ameda C ounty Planning Department , 

1 9 86b ) . Cur rent land ' use s in the L ive rmore Valley area incl ude agr icul tural , 

res idential , c omme r cial , and l i ght and heavy industr ial . Agr ic ul t ural land in 

the val ley is used for graz ing, v ineyard s ,  o rchard s ,  and gr ow ing oat hay . 

Area industries include elect ronic s ,  opt ic s ,  s t eel , t ruckin g,  and var ious 

smal l bus ines ses  (LLNL , 1 9 84 ) . 

Land use �n the area surround ing the L ivermore s i t e  is illustrated 

�n Figure 3 . 8- 1 . LLNL occupies 8 1 2 acres adj acent to the east b ounda ry of the 

City of L ive rmore.  DOE has acqui red addi t i onal land around the L ive rmore s i t e  

a s  a buf fer z one t o  pr eserve s ite s ecur ity f r om encroaching res idential area s .  

Th is buf fe r z o ne , a s  wel l a s  the LLNL s i t e ,  i s  z oned f or l i ght indus t r ial use . 

The Sandia Nat ional Laborat ory at  L ive rm ore ( SNLL ) . whi ch is also s urr ounded 

by a buf fer z one . is l ocated imme diately s outh of LLNL . 

Prope r ty t o  the eas t of LLNL is agr icul tural land w ith rural 

res ide �t i al devel o pme nt . A 28 8-acre pa rcel immediatel y northeast of LLNL has 

be en z oned as a pl anned development (heavy industrial ) .  The area north of 

LLNL is presently experie nc ing large-s ca l e  indus t r ial growth.  and the pro pe rty 

imme diat ely north of LLNL is b e ing developed f or the Linc oln Amador Bu s ine s s  

Ce nt e r .  Property adj acent t o  the wes tern boundary o f  the LLNL buf fer z one has 

been prez oned by the c i ty as pl anned res ident ial devel o pment ; however.  

annexa t i on to the c i ty is cur rently pe nd i ng approval by the L ocal Agency 

Forma t io n  Comm is s ion (Hors t .  pe rs o nal c ommunica t io n .  1 9 87 ) . 

The L ivermo re-Amador Val ley is  exp ec t ed t o  expe rie nc e  subs tantial 

increase s in r e s i dential . c omme rcial . and indust rial growth. Through 2005 . 

acreage for res ident ial land use i s  expected t o  more than double ove r  that of 

1 9 8 0 ; mo st  of th is acreage increase (5 4 pe rcent ) would oc cur in the Pleasant on 

area. Acreage for c omme rc ial and i ndustr ial land u se is proj ected to increase 

by about 57 percent over that of 1 9 8 0 . with the maj or ity of this increase in 
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the L ive rmore area (Alame da Coun ty Planning D e par�ment . 1 9 8 6b ) . Current land 

use eas t of LLNL is pr ima rily agr icul tural . with ca ttle graz ing and s ome smal l 

da iry opera t ions . A horse ranch is imme diat ely east of LLNL acro s s  Greenv il l e  

Road . 

3 . 8 . 1 Ae s theti c s  

The ge ne ral v is ual character o f  the L ive rmore Val ley i s  sem i-rural 

( pas ture lands ) .  Ove ral l v is ual qual ity can be expe cted �o change as the area 

experie nces rap id res ide nt ial and indus t r ial gr owth.  The indus t r ial charact er 

of LLNL is part ial ly b uf fered by dens ely planted tree s and shrubs along the 

LLNL pe rime t e r .  As ad ditional indust ries l ocate in the val ley . the LLNL 

facil ity w il l  become more int e grated w ith the surrounding areas . 

3 . 8 . 2  No ise 

The prima ry s ource s of  noise in the LLNL area incl ude freeway and 

road t raf f ic . rail road o perat ions . and av ia t ion ac t iv ity . W ith the except ion 

of noi se from construct io"n proj ec t s .  there is no s i gnif icant noise ge ne rated 

by LL NL opera t ions (Unive r s ity of Cal if orni a .  1 9 8 6 ) . 

3 . 9  Cul tural Re s ources 

A qual i f ie d  archaeol o gi s t  surveyed properties adj ace nt to the 

northeast c orner of LLNL in 19 8 2 .  including al l interm ittent water courses and 

rock out cro ppi ngs . The s tudy did not reveal ev ide nce of archae ol o gical 

mater ial in this area (U . S . Department of Ene rgy .  1 9 8 4 ) . No se n s i t ive archae

ol o gical or cul tural res ource s have been ident i f ied on the LLNL prope rty . No 

archae o l o gical s tudie s have been conduct ed in the LLNL b uf fer zone or t o  the 

s outh of Eas t Avenue . 
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CHAPTER 4 . 0  

ENV IRONMENTAL CONSEQUENCE S 

This chapt er pre sents the e nv i ronmental impact s o f  the reasonable 

alt ernat iv e s .  including the proposed action for treating. proc e s s ing. and 

s t or ing nonradioactive (haza rdous and nonhazardou s ) . mixed . and radioactive 

was tes at LLNL . The analysis of pot ential al t ernat ives �n Chap ter 2 . 0  
considered the no-act ion al te rnative . the up grade of the exis t ing Hazardous 

Was te Management (HWM) facil i t ie s .  increas ed o f f-site sh ipment o f  was t es . 

increased o f f- s ite t reatment 

on-site de contamination and 

o f  waste s .  three 

was te treatment 

candidate 

facili ty 

s it e s  for a 

(DW TF ) • and 

new 

tw o 

al te rnat ive fa cil i ty designs . This chapter evaluates the environment al 

consequence s of the no-a ction al ternative and the reas onable al ternatives 

consist ing of two de sign alte rnatives and three site al ternative s .  

The al ternative sit es are Site D in the northeas t corner o f  LLNL . 

S ite F in the LLNL wes t buffer z one . and S ite I in the LLNL s outhe rn buf fer 

z one . The Level I al ternative fa cility des ign incl ude s cons tructing a new 

controlled-air inc inerat or and new decont amina t io n .  treatment . proces sing. and 

s t orage facilities . The Level I I  de s i gn incorp orates simil ar decontamination. 

treatment.  proces s .  and s t orage comp onent s with a new rotary kiln incine rat or 

instead of a cont rol led-air incinerator . The use of a rot ary kiln incinerat or 

woul d al s o  permit the incine ration of organic slud ge s .  l ow-l ev el rad ioactive 

s ol i d  was t es . and contaminated contai ners . A s i gnificant reduc tion in was te 

quantitie s  requiring o f f-site transporta t io n  f or treatment or  disposal woul d 

resul t from either the Level I o r  Level I I  design al ternatives ( s ee Section 

4 . 2 . 8 ) . Th e Level II design ( the pr e ferred design )  l o cated at S ite D ( the 

pre ferred s it e )  is the preferred al ternative . 

4 . 1 Cons t ru c t ion Activ i ty Impa cts 

Cons truct ion activity as sociated with a new on- s ite DWTF woul d  

involve grading and prepar ing o f  the s it e .  followed by ac tual construction of 

the proposed proj ect buil dings and ut il i  tie s .  and ins t al l ation o f  treatment 

and pro ces s ing equipment . No cons truction activ ity woul d  be as s o ciated with 
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the no-ac tion al ternative . Grading and preparation at any o f  the al ternat ive 

s ites woul d  no t be extensive be cause the p roposed DWTF proj ect area is small 

( s ix acres ) and each al ternative site is predominantly free o f  ve getat ion and 

is fai rly level . The entire s ite woul d  be grade d ,  and fill mat erial would be 

placed t o  p rov ide a sui tabl e grade fo r the sa fe operat ion o f  forkl i ft s  and 

othe r vehicl e s  within the six-acre s ite . 

The number o f  workers that woul d be employed t o  cons truct the 

prop o s e d  waste management facil ity would not exceed 8 0  at any one t ime , based 

on e s t imates for a s imilar DOE facil ity ( U . S .  

The equipment used t o  c ons truct the p roposed 

Department o f  Energy , 1 9 8 2 ) . 

facili ty woul d  incl ude dump 

trucks , 

several 

b ackhoes , cranes , compactors , 

other miscell aneou s  pieces 

air compre s s o r s ,  welding machines ,  

o f  equipment . The exist ing roads 

and 

and 

parking facil i t ies  woul d  be suf f icient to accommodate the increas ed traf fic 

due t o  con s t ruction.  No s i gnifi cant impact s  are ant icipated d uring the 

con s t ruct ion o f  the p roposed faci lity . 

After the f inal s i te p reparat ion work, concrete building founda

t ions , flooring,  and collection sump s  woul d be ins t al l e d .  As s embly of the 

buildings ,  incinerat o r ,  and other equipment components woul d fol low , including 

the ins t al lation of p iping,  s t orage tanks , and safety d e s i gn feature s .  The 

new facil it ies  for the Level I o r  Level I I  de s i gn woul d  include 87 , 8 0 0  square 

fee t of new b uilding space . A fenced-in yard and empl oyee parking area woul d 

be paved and l i gh ted for safe ty and se cur ity . 

4. 1 . 1 Impacts t o  Wat e r  Qual i ty from Con s t ruct ion Act ivities  

The paving and grading activ it ies as sociated with con s t ruct ion woul d 

require app roximat ely seven feet o f  fil l  t o  be placed in the western sect ion 

of the prefe rred s ite . Top soil and vege tation woul d be s t ripped f rom al l 

are as that would be f il led or paved .  Natural s o il s  would be compacted be f o re 

p l ac ing the fil l .  Exp o sed soil on the site could be subj ect to  erosion i f  it 

rained during the cons t ruction per iod.  Increased e ro s ion during construct i on 

activities coul d incre ase the sediment load t o  Arroy o Las Po s itas adj acent t o  
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S ite D .  In addit ion to  soil sedime nt . minor amount s o f  other ma ter ial s found 

on constru c t ion s ites coul d ente r  the wat e rw ay via s ur face runof f .  

Mit igation meas ures woul d minimiz e the potential impact s o f  soil 

ero s ion and mat er ial s runo f f .  Hay bal es or o ther barriers woul d  be inst al l e d  

between the exp o sed soil area and the intermittent waterway to  hel p l imit 

sediment loading and material run o f f .  Cons truct ion material s woul d  be s t ored 

away from the waterway to further l imit potential runo f f .  �3j or cons truction 

act iv i  ty woul d be pl anned to  occur during the summer months ( d ry  season)  to 

further reduce the pot enti al for sur face-water qual ity impact s .  

4 . 1 .  2 Impacts  t o  Air Qual i ty from Constru c t ion Act ivit ies 

Heavy equipment woul d  be required to prep are the sel ected site and 

to  cons truct the proposed DWTF. This equipment woul d  be used for an e s t ima ted 

60-day perio d .  Construct ion o f  the Level I or Level I I  de s i gn woul d require 

the temporary use o f  heavy equipment in a maximum area of 10 acre s .  This 

woul d  res ul t in the generation of about 40 0 p ound s  (wors t-case ) of dus t per 

day . a s s uming an emi s s ion rate of 1 .  2 tons /month/acre ( U .  S .  Environmental 

Protection Age ncy . 1 9 8 5 ) .  5 0  percent dus t  control through water spray ing. 

disturbance of al l 1 0  acre s .  and h i gh wind conditions throughout each day .  

Thes e dus t  emis s ions coul d cause el evated particul ate concent rations ove r  an 

area several hundred yards downw ind of the con s tru c t ion s ite . depending on 

wind cond i t ions . The primary impact o f  cons t ruct ion-related fu git ive dus t  

emi s s ions woul d b e  conf ined to  the imme diate v icinity o f  the prop o sed proj ect 

s it e .  Dur ing high winds . fugit ive dust emis s ions coul d res ul t  in exceedenc e s  

o f  the 24-hour average s tate and fe deral s t andards for suspended part iculate 

matter less than 1 0  micr ons in diameter (PM1 0 ) .  8uch excee dences woul d  be 

t emp orary and woul d  be conf ined to  an area l e s s  than 400 yards downwind o f  the 

proposed proj ect s it e .  Futhermo re.  maximum dus t  emi s s ions woul d oc cur for 

onl y  about 10 day s  during grading activities . 

The cons t ruction o f  the Level I o r  Level I I  des i gn woul d al s o  res ul t  

in an increase in 8 ° 2 , NOx' and part icul ate matter (PM) emi s sions from 

cons tru c t ion equipment .  The emi s s ions from mobil e sources o f  8° 2 , NOx' and PM 
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woul d be an es timated 3 3 .  

prop o sed DWTF . respectivel y .  

8 .  and 1 2  percent of annual emi s sions from the 

B ecause of the shor t-term and l ocal iz ed nature 

fugi t ive dus t and vehicl e emis sions as soc iated with of these emi s s ions.  

con s t ru c t ion activ i t ies are not ant icipated to have a s ignif icant 

env ironmental impact . 

4 . 1 . 3  Site Pr epara t ion and Ut ility Impac t s  

The impacts  o f  site  prep aration and construction o n  ut il itie s .  

road s .  security.  and rel o cat ion o f  exi s t ing facil it ies f or each site 

al t ernative are addres se d  in this section.  The cons truct ion of the pro posed 

DWTF at S it e  D woul d  require the extens ion o f  util ities al ong LLNL ' s Outer 

Loop Road . The work woul d include the inst al l ation of potabl e .  dem ine ral iz e d .  

and l ow condu c t iv i ty water l ine s ; gas l ine s ; el ectrical p ower ; and a c ommuni

cation duct to serve not only the DWTF. but other p l anned LLNL facil i t ie s . 

Service l ines would be ext ended from the util ity mains t o  the individual DWTF 

buil dings . The construction woul d al s o  require the rel o cation of ground-water 

monit oring wel l MW-1 5 . a se i smic monitoring stat io n .  trail ers .  Building 5 9 2  (a 

smal l l abo rat ory ) . and the oil shal e samp l e s . Some trees woul d  need to be 

removed or relocate d .  but me asure s woul d  be t aken to ret ain as many existin g  

trees al ong the DWTF perime ter a s  pos s ibl e .  An abandoned concr ete roadway and 

exi s t ing ut il ity l ines within the con s t ruct ion site woul d al so  be removed.  

B e cause Site D i s  within the hist or ical LLNL boundarie s .  it  woul d  not  require 

addit ional perimeter fencing .  

Const ruct ion 

buil dings or equipment .  

o n  S it e  F woul d not require the rel o cation o f  

A few t r e e s  along the eastern b order o f  this 

any 

site 

woul d need t o  be removed t o  prov ide t ruck acces s .  An addit ional se cur ity 

fence woul d have t o  be con s t ructed around the facility . Addit ional construc

t i on.  incl uding a culvert over Arroy o Las Positas and ut ility run extens ions . 

woul d be required for Site F preparat ion and cons t ruc t ion. 

Al t ernative Site  I devel opment woul d require cons t ruction o f  a new 

t ru ck acce s s  road . In  addit ion .  this s it e  would require addit ional security 

prov is ions and addit ional el ectricity and water connections . 
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4 . 2 Ope ration Impacts  and Mit i gat ion Me asures 

4 . 2 . 1  Soils and Se ismicity 

4 . 2 . 1 . 1  Soil s  

Al l Level I and Level I I  waste storage and treatment woul d  be 

ac compl ished within encl osed buil dings with containment areas and sump s  t o  

control potential spil l s .  The ent ire outdoor area wit hin the DWTF s ite woul d 

be paved . and s t o rm  draina ge systems woul d  be provi de d t o  collect rainwate r .  

A c oncrete bermed are a with rainwat er retent ion and spill containment woul d be 

provided for the ove rnight or short-term parking of filled and emp ty tanker 

trucks and portable tanks . This parking area woul d be de s i gned t o  meet 

mandates o f  the Cal ifornia Code o f  Re gulat ions (CCR ) . which requires that the 

containment capacity be 1 0  percent of the s t orage cap acity . o r  1 0 0 percent o f  

the large s t  container ' s  v olume plus water from sprinkl er dis charge . Outdoor 

s t orage o f  mixe d and radioact ive wastes in 5 5-gal lon drums woul d cont inue 

unde r the no-act ion al ternat iv e .  Because o f  these mitigat ion meas ure s .  the 

impac t s  on s oils  woul d  be ins igni ficant . 

4 . 2 . 1 . 2  Seismicity 

As di s cus s e d  in Section 3 . 2 . 3 .  LLNL and the three al ternative sites 

are in a re gion that has exper ienced earthquakes within recorded historical 

t ime s .  The Greenville and Las Posit as Faul t Zones are the maj o r  cont ributors 

t o  the potent ial seismic haz ard t o  the LLNL facilit ie s .  with l e s ser 

contributions f rom the Cal averas Faul t (Woodward-Clyde . 1 9 85 ) . Other.  more 

distant . active faul t s  woul d  not present a maj or haz ard t o  the LLNL region. 

includ ing the al ternat ive DWTF s it e s  ( Scheime r .  1 9 85 ) . Expl o ratory trenching 

and geo t e chnical inve s t i gat ion concluded tha t  there was no evidence o f  

faul t ing a t  S ite D o r  within 2 0 0  feet o f  this s it e ;  therefore.  Sit e D meets 

the se ismic l o cat ion s t andards in 40 CFR 264 . 1 8 (a)  and CCR Title 22.  Sect ion 

6639 1 (a) ( 1 1 )  (A) (We iss As s o c iates . 1 9 85 ; Tow s e  and Carpent e r .  19 86 ) .  
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Under the federal re gulat ions , new haz ardous was t e  treatment , 

stora ge , and dispo sal facil ities mu st not be within 2 0 0  feet of a fault that 

has had displ acement in re cent geo l o gic t ime ( Hol oce ne perio d ) . Cal i fornia 

seismic lo cat ion standards r equire that when a new hazardou s waste facil ity is 

to be sited within 3 , 0 0 0  feet of a faul t that has had di spl acement within 

Hol ocene time ( the last 1 0 , 0 0 0  to 1 2 , 00 0  year s ) , or has lineat ions tha t 

sug ge st the presence of such a faul t ,  a c omprehensive ge ol o gic inve stigation 

mu st be perf orme d to demon strate that the facility is not l ocated within 2 0 0  

feet of the faul t .  

To dat e ,  there have been no expl orat ory trenching studies at S ite F 

or Site I .  Data prev i ou sly discu s sed in Section 3 . 2 . 3  indicates evi dence of 

p o s sibl e  faul t ing adj acent to S ite I .  Site F ,  l ocated the fur thest from the 

Greenville and La s Po s itas fault s ,  display s  no evi dence of faul t ing.  

A surface crack in the salva ge yard pavement within 2 0 0  feet of  the 

exi sting HWM facil ity was dis c overed in 19 85 . A sei smic invest i gat ion of thi s 

area was c onducted by LLNL and c onsul t ing geo l o gi s t s  for the State of 

Cal i f ornia.  The inve st i gat ion concluded that it would be dif f icul t ,  if not 

imp o s sibl e ,  and costly t o  c onclusively pr ov e  compl iance w ith the state and 

fe der al seismic l ocat i on standards and to ver i fy that the crack was not 

faul t-induce d (Ge omatrix, 19 85b ) . 

In addit ion t o  c ompl iance t o  the seismic l ocation standa r d s ,  DWTF 

facilities must meet specific seismic design criteria based on the safety 

clas s i f ication o f  the facility or structur e .  Thi s  i s  fur ther di scussed in 

Sect ion 4 . 3 .  

The hor iz ontal ground motion that woul d oc cur at LLNL ( including 

S it e s  D ,  F .  and I )  due to sei smic event s  has been estimated based on a 

pr obabil i stic se i smic haz ard a s se s sment ( Scheime r .  1 9 85 ) . Thes e da ta indicate 

that there i s  a 90 per cent probability of ground mot ion excee ding 0 . 25 g  once 

every 20 to 2 00 year s .  The 9 0  percent probabil ity of exce eding 0 . 5 g is 

estimated t o  occur once eve ry 2 0 0  t o  2 , 5 0 0  year s .  The impac t s  o f  these gr ound 

motions on facility de sign is shown in Table 2 . 8- 1 on page 65 . 
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component s o f  the propos ed DWTF are de s i gned to withs tand this accel eration 

( see Table 2 . 8- 1 .  p.  65 ) . 

4 . 2 . 2  Hydrol o gy  

4 . 2 . 2 . 1  Sur face Water 

Site D i s  l o cated di rectly south o f  the re channe l i z e d  Arroyo Las 

Posi tas . Site F is l o cated di rectly west o f  a drainage canal . and Site I is 

l ocated south of Arroyo Seco . Mi ti gation measures woul d be implemented as 

indi cated bel ow to prevent the propo s e d  DWTF from impact ing or being impacted 

by sur face wate r .  

The sur face o f  the DWTF site  woul d be gr aded to prevent rain water 

from entering any o f  the buil dings or c ol l e c ting on the paved area on site . 

The enti re site woul d be paved to prevent storm water from entering native 

s oil s and el evated to minimize s t orm-water run-on to the site . Potenti al 

s t orm-water run-on woul d  be intercepted and directed into the exi s ting 

drainage sys tem. Storm-water draina ge from the paved areas insi de the 

fac�l i ty boundaries woul d  be collected in the s t orm-water dr ainage sys tem and 

dis charge d  into the existing s ur face-water drainage system l o cated at the 

no rthern portion of the si t e .  

I n  cas e o f  a spil l i n  the paved areas . drainage woul d  be retaine d .  

analyz e d .  and treated as ne ces sary . 

sump s  woul d be cons tructed in al l 

Curbing and spil l cont ainment c ol l ection 

buil dings o f  the facil ity that treat . 

pro ces s .  or s t ore waste to collect any flui ds resul ting from up set co ndi tions 

or accident s .  Individual sump s .  re taining wal l s .  o r  be rms wi thin al l 

buil dings woul d  be cons tructed to ensure that inc ompa tible s ub s tances woul d  

no t c ome in c ontac t wi th each othe r .  

There is n o  evidence o f  sur face-water contamination due to o pe rati on 

o f  the exis ting HWM facil i ti e s .  Water qual i ty data presented in Sec tion 

3 . 3 . 1 . 2  indicate that s ur face-water qual i ty entering the s outheas t area o f  

LLNL near the HWM facil i ties i s  similar t o  s ur face-water outfl ow in the 

nor thwes t  area o f  LLNL (Holl and et al . •  19 87 ) .  
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4 . 2.2.2 Ground W a t er 

The ent ire six-acre DWTF facility woul d be paved for both the L evel 

II and L evel I de s i gns . Al l are as receiving, treating, proces s ing,  or st oring 

was t e  woul d  be ins ide buildings c onstructed wit h spill containment sy s tem s 

(sump s ,  curb s ,  ret aining wal l s ,  e t c . ) that would de crease the potential for 

accident al ground-water c ont amination t o  almo st  z ero . The combinat ion o f  DWTF 

site  paving and ins t allat ion o f  curbing and s ump c ol l e ct ion sy s t ems for s p il l  

ret ent ion woul d comply w i t h  requireme nt s o f  Cal i fornia Code o f  Re gul at ions 

(CCR )  Title 2 2 ,  D ivision 4, Chapter 3 0 , Sect ion 6 7 245 , as discu s sed prev iously 

in Se ction 4 . 2 . 1 . 1 .  

Moni t or wel l s  l ocated up gradient ( general ly eas t )  and downgrad ient 

( general ly we s t )  o f  the facil ity s ite woul d  be sampled quarterly t o  check 

ground-water qual ity in the vicinity o f  the proposed DWTF . At Site D, samp l e s  

woul d  b e  collected and analyzed from monit or wel l s  7 D 2 ,  MW-7 , and MW-8 , and 

proposed new wel l s  ( see F i gure 3 . 3- 2 ) . Samp l e s  woul d al s o  be col l ected from a 

well replacing MW-15 , whi ch woul d  be rel o cated immediat ely west o f  Site D .  

Moni t or wel l s  MW- 1 04,  MW-20 3 ,  and 1 1A1 woul d be s ampled and analyz ed t o  check 

ground-water qual ity if the p ro p o sed DWTF was constructed at Site F. Monit or 

well T'i-l- 2 1  and any downgradient dome stic  wel l s  woul d be sampled and analyzed 

if  the proposed facil i ty was con s t ructed at Site 1 .  Ground-water sampl es 

col lected from these wel l s  woul d be analyz ed for the fol l ow ing parame ters , 

including a subset o f  the paramet ers f ound in the CCR Title 2 2 ,  Chapter 15 

re gul ations for public drinking water suppl ie s : ars eni c ,  chromium , lead ,  

mercury ,  nit rat e ,  s el enium. silver,  copper, iron. mangane s e ,  z in c .  specific 

conduct iv ity . t o t al dis s olved sol ids , chl oride , sul fat e .  gro s s  al pha , gro s s  

beta.  and tritium radioac t ivity .  Wel l s  will b e  sampl ed rout inely for vola t il e  

organic compound s by E P A  Method 6 24 initial ly and rout ine analysis by EPA 

Me thod 601 as pres cribed by 4 0  CFR Part 13 6 .  

Moni t or well s  that directly surround buildings used for HWM activ i

ties (well s  1 0 7 , 205 . 2 1 0 ,  2 17 ,  2 6 8 ,  and 274)  are sampled quart erly , with 

sample analysis  s imil ar to that de s cribed abov e .  The presence o f  s olvent s in 

ground wat er in the southwes t  port ion o f  LLNL near S it e  I and the exi s t in g  HWM 
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facil ities , and fuel hydro carbons near Buil ding 40 3 are not cons i dered to have 

maj or adverse impacts s ince cont am ination exi s t s  in port ions of aqui fers that 

are no t used for potable water supplies (Hol land et al . ,  1 9 8 7 ) . The re is no 

ev idence that there is any contam ination in this area due t o  cur rent HWM 

operat ions . Act ions t o  reme diate organics in the ground water in this area 

are presently be ing eval uat ed by LLNL under the guidance of EPA and stat e  

regulat o ry agencies . 

4 . 2 . 3  Ai r Qual ity 

In this section,  emis sion s ,  air qual i ty imp ac t s ,  and mit igation 

measure s are discussed for the Level I I .  Level I .  and no-act ion proj ect alter

natives . Variations among the three al ternative s i t es for the proposed DWTF 

are al s o  no ted . Howeve r .  impacts and mit i gat ion measures would be similar for 

each of the three s ite s .  

4 . 2 . 3 . 1  Emis s ions o f  Air Pollut ants 

A s ummary of the was t e  feed quant i t ie s  for the al ternative 

incine rat or de s i gns and the no-act ion alternative is presented in Table 4 . 2- 1 . 

Summarie s  o f  the es t imated control l ed emi s sion rat es of crit eria pollutan t s ,  

noncriteria p ollutant s .  and radionucl ides for the no-act ion. Level I .  and 

Level I I  de s i gn al ternative s are p res ented in Tabl es 4 . 2-2.  4 . 2-3 , and 4 . 2-4 . 

As shown in these tables . even with substantial increases in annual 

incinerator was t e  feed quanti ties from no action to Level I I  design .  the 

increases of air emi s s ions from the DWTF would be smal l .  This is due 

primaril y  to the e f ficiency o f  the Level I and Level II incine rator o f f- gas 

cleaning sys t ems . 

4 . 2 . 3 . 2  Air Qual ity Impac t s  

Analys is o f  po t ential a i r  qual ity impacts o f  the Level I .  Level I I .  

and no-act ion alt ernatives was ne cessary t o  determine whe ther operat ion o f  any 

o f  t hese al ternatives woul d v iolate any ambient air qual ity standard or cause 

a s i gnifi cant public he al th risk.  
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TABLE 4 . 2- 1 .  COMPAR I S ION O F  ANNUAL INC INERATOR WASTE FEEDS 
FOR ALTERNAT IVE DE S IGN OPTIONS 

Annual Incinerat or Wa ste Feeda 

Nonradioact iveb Radioactive Mixe d 

Level I I  De sign 
- Sol id 8 3 . 000 lb 2 2 0 . 0 0 0  lb 0 
- L iquid 83 . 00 0  gal 0 3 1 . 40 0  

Lev el I De sign 
- S ol id 83 . 0 00 lb 7 . 0 0 0  l b  0 
- L iquid 7 9 . 7 0 0  gal 0 3 1 . 400 

No Ac t ion 
- Sol id 83 . 000  lb 7 . 0 0 0  l b  0 
- L iquid 1 0 . 1 0 0  gal 0 1 . 80 0  

a Based o n  DWTF design was t e  throughput (Radian .  19 88b ) . 

b I ncl ude s chemical cons t i tuent s that are de f ined as haz ardous in 40 C FR  
Par t 26 1 .  
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TABLE 4 . 2-2 . CRITERIA ANO NONCRITERIA POLLUTANT EMISSIONS FROM THE ALTERNATIV E OESIGN OPTIONS 

No Ac t 1 0n Lavel I Oas 1 gn 

Inc1 nsrs t o r  Other Tota l 

Lev el I I  O e s i  gn 

I n c 1 ne r e t o r  Othe r To tal Inc1 naretor 

Em1 ss1 0ns 

( l b/y r )  

Oths r 

Em1 ss1 0ns 
s 

Totel 

Em1 ss1 ons 

( l b/y r )  

Em1 ss1 0ns Em 1 ss 1 0�s Em1 ss1 0ns 

( l b/y r )  ( l b/y r ) ( l b/y r ) 

Em1 ss1 ons 

( l b/y r ) 

Em1 ss1 0�s Em1 ss1 0 n s  

( l b/y r )  ( l b/y r ) Pol l utent ( l b/y r ) 

Cr1 ter1 e Pol l utents 

NO 550 0 550 1 , 760 1 4 , 620 1 6 , 560 1 2 , 2 60 1 4 ,620 2 7 , 060 
COX 50 0 50 1 1 5  2 , 960 3 , 095 1 , 000 2 , 960 
S02 1 , 000 0 1 , 000 41 0 1 00 51 0 500 1 00 
PH 150 0 1 50 1 0  900 91 0 600 900 

Nonc r1 t e r 1 e Po l l utants 

c 
ROG Precu rso r orge n1 c s  30 230 260 1 25 2 , 025 2 , 1 50 1 25 2 , 025 
Nonpre c u r sor o rgen�cs 15 2 , 365 2 , 360 70 2 , 600 2 , 670 70 2 , 600 
Haz a rdous o r gan1 c s  40 2 , 390 2 , 430 1 60 1 , 250 1 , 430 1 60 1 , 250 
Hetal s 1 2  0 1 2  1 2  0 1 2  2 0 
Ac1 d G a se s  0 0 0 1 , 900 0 1 , 900 2 , 000 0 
Rad1 0n ucl 1 da s  ( c 1/y r )  3 . 60 0 . 1 0  3 . 90 0 . 66 0. 1 0  0 . 76 0 . 95 0 . 1 0  

a 
Incl udes f ug1 t 1 v e  em1 ss1 0ns, bekeout ov en em 1 ss1 0ns, e nd v spo r degrease r sm1 ss1 0ns. 

b 
Incl udes f ug1 t 1 v e  em1 ss1 0ns, eto rage tenks, two b0 1 l e r s ,  u ren1 um burn pan, be keout ov en, etendby 

gene re t o r ,  l a undry , end cool 1 ng t ow e r. Vel ues e re besed on m e x1 m um  operet 1 ng retss e nd cepa c1 t 1 e s .  

c 
React 1 v s  o r ga n1 cs that a c t  as pracurso rs to th e forma t 1 0n of oz one. 

d 
Incl udas o r gan1 c cons t 1 t uents daf1 nad as haz a rdous 1 n  Appand1 x V I I I  of 40 CFR Pa rt 261 . Haz a rdous o rgan1 cs 1 nc l ude 

se l e c tad prscu rsor and nonp racur sor o r gan 1 c  com po unds. 

Sourca : Rad1 an, 1 966b. 

3 , 960 
600 

1 ,500 

2 , 1 50 
2 , 670 
1 , 430 

2 
2 , 000 
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TABLE 4 . 2-3 . HAZARDO U S  ORGAN I CS EMIS S IONS FROM THE 
ALTERNAT IVE DE S IGN O PT IONS 

Em i s s ion s ( lb s /yr ) 
Hazardou s  Or ganicsa No Act ion Level I Design Level I I  De sign 

Acet onitrile 1 .  2 2  1 . 0 5  1 . 05 
Benz ( a ) anthracene 0 . 0 0 0 . 0 7 0 . 0 7 
Benz o ( a )  pyrene 0 . 0 0 0 . 0 2 0 . 0 2 
Benz ene 2 1 .  9 7  4 0 . 1 3  40 . 1 3 
Chl orof orm 0 . 0 0 23 . 5 8  23 . 5 8 
Dioxane 0 . 2 6 0 . 5 0 0 . 5 0  
Ethy lene Dibromide 0 . 0 0 0 . 0 0 0 . 0 0 
Ethy l ene Dichl oride 0 . 0 0 0 . 6 1 0 . 6 1 
Formal dehyde 2 . 2 1 7 . 7 2  7 . 7 2 
Gly c ol E t her 0 . 19 0 . 2 2 0 . 2 2 
Hexane I s omer s  3 2 . 7 4 9 0 7 . 3 7 9 0 7 . 3 7 
Methy lene Chl o r ide 0 . 0 0 5 2 . 6 6 5 2 . 66 
Nap th alene 0 . 0 0 8 . 44 8 . 44 
Perchl oroethylene 0 . 0 0 6 7 . 5 3  6 7 . 5 3  
Tetrachloroethane 0 . 0 0 3 6 . 8 8 3 6 . 8 8 
Tol uene 1 .  9 7  7 . 2 7 7 . 27 
1 .  1 .  1-Trichloroethane 2 . 3 6 6 . 0 0 1 6 8 . 7 8 1 6 8 . 7 8 
1 . 1 . 2-Trichl oroethane 0 . 0 0 0 . 0 4 0 . 0 4 
Trichloroe thylene 0 . 0 0 9 1 . 1 0 9 1 .  10 
Viny l  Chlor ide 0 . 0 0 0 . 9 0  0 . 9 0  
Xy lene 0 . 1 2 5 . 8 1 5 . 8 1  
Aromat ic P I Csb 

b 
0 . 2 0 0 . 7 6  0 . 7 6  

Nona r oma t ic P I C s  0 . 1 3  7 . 2 0 7 . 2 0 
Dioxin s 0 . 0 0 ( c )  ( c )  
Furans 0 . 0 0 ( c )  ( c )  

a Haz ardous organic s are defined a s  tho se or ganic comp ound s lis ted as 
Hazardous Con s tituent s in the Code o f  Federal Regulat ion s .  40 CFR 26 1 .  
Appe nd ix VI I I .  Howeve r .  several comp ound s that are not listed in 4 0  CFR 
have been added t o  the table : a r omatic and nonaroma t ic P I C s . hexane 
i s omer s .  glycol ether . and xylene . 

b Product s of  incomplete combustion.  

c D i oxins and furans are not present in the LLNL waste stream .  nor are 
s ignificant amount s of c ompounds suspected of being precursors ·· to the 
f ormat ion of dioxins and furan s .  E�jimates of po�gibl e emis sions of t oxic 
equivalent TCDD range from 9 . 0  x 10 to 6 . 4  x 10 lb/y r .  

Note : A z e r o  ( 0 . 0 0 )  i n  the emis sions c olumn indicate s  that emis s ions are 
e st imates t o  be l e s s  than 0 . 005 lb/yr . The or ganic emis sions f or the 
Level I alterna tive mat ch tho se f or the Level II alterna t ive because 
the organic was t e  streams and proce s sing woul d be equival ent . 

Source : Ra dian . 19 8 8b .  
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TABLE 4 . 2-4 . RAD IONUCL IDE EMI SS IONS FROM THE ALTERNATIVE DE SIGN OPT �CNS 

Total Radionucl ide Em is sions 
No Ac t ion Level I Design Level I I  De sign 

Nucl ide ( c i/yr ) ( c i/yr )  ( c i/yr ) 

Am-2 4 1  6 . 4  x 1 0-7 

Am-243 4 . 8  x 10-6 

Bk-249 3 . 2  x 1 0- 1 1  

Cf-249 3 . 2  x 10- 1 1  

Cf-25 0 3 . 2  x 1 0- 1 0  

C f-25 2 9 . 5  x 1 0- 1 1  

Cm-244 1 . 1 x 1 0-9 

Cm-248 4 . 8 x 10- 1 2  

CO-5 7  3 . 2  x 1 0-8 

CO-6 0  9 . 5  x 10-7 

Cr-5 1 9 . 5  x 1 0-9 

Cs- 1 3 7  9 . 5  x 10-6 

Cu-64 
10-2 

3 . 2  x 1 0-4 

C-14 1 . 3  1 . 3  x 1 0-2 1 . 2  x -2 x 1 0  
- 1 1  E s-25 4 8 . 0  x 1 0_4 Fe-5 9  

- 1 - 1  
3 . 2  x 10_ 1 H-3 8 . 0  x 1 0

_3 
6 . 1 x 1 0

_3 
8 . 8  x 1 0_3 1- 125 1 . 2  x 1 0

_4 
1 . 2  x 1 0_4 

1 . 3  x 10_4 1-13 1 2 . 0  x 1 0  2 . 0  x 1 0_5 
3 . 2  x 1 0_6 MFP 2 . 8  x 1 0  3 . 1  x 1 0_7 Mn-5 4 9 . 5  x 1 0_7 Na-2 2  9 . 5  x 

.
1 0_7 Np-23 7 9 . 5  x 1 0_ 1 2  Pb-2 1 0  9 . 5  x 10_ 1 1  Pb- 2 1 2  9 . 5  x 1 0  

Pu-23 8 8 . 0 x 1 0-7 

Pu-239 3 . 0  x 1 0-9 9 . 5 x 1 0-5 

Pu-242 3 . 2  x 1 0-6 

P-3 2 1 . 1 5 . 3  x 1 0-2 5 . 5 x 1 0-2 

Ra- 2 2 6  6 . 4  x 1 0-8 

S-35 2 . 0  1 . 0  x 1 0- 1 L O x 1 0- 1  

S r-90 9 . 5  x 1 0-6 

Th-23 2 8 . 0  x 1 0-8 

U-23 5 8 . 0  x 10-7 

U-2 3 8  4 . 6 x 10-5 1 . 6  x 1 0-4 

Zn-65 6 . 4  x 1 0-6 

TOTAL S 3 . 9  0 . 7 8  1 . 05 

Note MFP = mixe d fission pr oduct s (as sumed t o  be Pu-23 9 ) 

Source : Radian . 1 9 88b . 
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Impact s on amb ient conc e ntrat ions of crit e r ia a ir pol lut an t s  .. "e re 

est ima t ed us ing seve ral air qual ity mode ls rec ommended by the EPA and the 

Cal ifornia Air Res ou rces Bo ard (ARB ) . The a ir qual ity models used w the 

evaluat ion inc luded COMPLEX I .  I SC ST .  (Wackter and F o s t e r .  1 9 8 6 ) . and PTFUM 

(Wagner . 19·84) . U s ing thes e mode ls . the impac t s  of emis s ions from the 

al t e rna t ives we re eval uat ed for the f o l l owing three s cenar io s : 

• Plume fumigat io n .  wh ich oc curs dur ing early mo rn ing br eakup o f  

a t emperature invers io n ;  

• D is pers ion �n el evat ed t erra in .  �n wh ich the pl ume imp a c t s  

nearby hilly terra in ;  and 

• D is pers ion in flat t errain . 

The max imum concentrat io n est imat ed for each pol lut ant was c ompared t o  ex is t

in g s t at e  and fede ral s t andards . Impac t s  of nonc r it er ia and rad ioact ive 

pol lut ant em is s ions on human health were eval uat ed through a health risk 

as ses sment . 

The an alyses as sumed that the Level I I  des ign or Level I des ign DWTF 

would be l ocat ed at S it e  D .  Becau s e  S ites  F and I are relat ively c l o s e  t o  

S it e  D .  locat ing t h e  pr o po s ed DWTF a t  thes e s it es would resul t in s imil ar air  

qual ity impac t s . These analy s es as s umed that al l emis s ion s ources would 

ope rat e cont inuou sl y .  

Tab l e  4 . 2-5 shows the e s t imated impact s o f  the 

cr ite r ia air pollut ant concentrat ion s . The concentrat ions 

4 . 2-5 are compared to the ex i s t ing background concentrat ions 

al ternat ives on 

shown in Tab le 

(wh ich inc lude 

LLNL ' s  exist ing impac t )  and amb ient air qual ity s t anda rds . The proj ect impac t 

dat a are the maximum values for al l of the s cenar io s evaluat ed . The impac t s  

for the Level I and Level I I  al terna t ives are s imilar for mos t  pollut ant s and 

averaging perio d s . Ope rat ion of any of the al ternat ives would have a 

negl igib l e  impact on any amb ien t air qual ity bas ed on the st anda rds . 
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TABLE 4 . 2-5 . OOMPARI SON OF NET AIR QUAL ITY I MPACTS OF THE ALTERNATIVE DESIGNS 
AND NO-ACTION ALTERNAT IVES W ITH AMB IENT STANDARDS 

Maximum 
Maximum Total Im�act

b 
(��m ) 

Ca l iforni� Fede ral
d 

Cr iteria Ave raging Maximum Proj e c t  Im�a c t  (��m ) Background
a 

S t andard Standa r d  

Pol lutant Time Level I Level I I  No-Ac t i on (ppm) Level I Level I I  No-Ac t ion (ppm) (ppm) 

N0
2 

1 hour 0 . 046 0 . 049 0 . 003 0 . 1 5  0 . 1 9 6  0 . 1 9 9  0 . 1 5 3  0 . 2 5 
Annual 0 . 005 0 . 005 < 0 . 00 1  0 . 02 1  0 . 0 2 6  0 . 028 0 . 026 0 . 05 

CO hour 0 . 0 1 5  0 . 0 15 < 0 . 00 1  1 2 . 0 1 2 . 0 1 5  1 2 . 0 1 5  1 2 . 000 20 . 0  3 5 . 0  
8 hour 0 . 0 1 0  0 . 0 1 0  < 0 . 00 1  4 . 80 4 . 8 1 0 4 . 8 1 0  4 . 800 9 . 0  9 . 0  

S0
2 

1 hour 0 . 007 0 . 007 0 . 005 0 . 1 8  0 . 1 8 7  0 . 187 0 . 183 0 . 2 5 
3 hour 0 . 006 0 . 006 0 . 00 4  NA 0 . 006 0 . 006 0 . 00 4  0 . 5

f 
24 hour 0 . 002 0 . 002 0 . 002 NA 0 . 00 2  0 . 00 2  0 . 002 0 . 05

e 
0 . 1 4

f 
Annual < 0 . 00 1  < 0 . 00 1  < 0 . 00 1  0 . 00 2  0 . 00 2  0 . 002 0 . 00 2  0 . 0 3 

24 hour 
3 3 3 3 3 

PM
1 0  

3 . 1  ug/m
3 

3 . 5  ug/m
3 

0 . 85 ug/m
3 

NA NA NA NA 50 ug/m
3 

1 50 . 0  ug/m
3 

Annual 0 . 8  ug/m 1 .  2 u g /m 0 . 2  ug/m NA NA NA NA 30 ug/m 5 0 . 0  ug/m 

a 
Maximum value reported f r om the. City of Livermore during 1 9 82- 1985 . S0

2 
data are from P i t t sburg. CA. 

b 
Maximum total impact equa l s  maximum proj e c t  impact p l u s  maximum background leve l .  

c 
Ca l i f ornia Ambient Air Qua l i ty S t anda r d  (CAAQ S ) ; Ca l i f ornia Hea l th and S a f e ty Code . Ti t l e  1 7 .  Cha p t e r  I ,  Subcha pter I ,  Ar t ic l e  2 .  

d 
Federal Secondary S t anda r d  (NAAQS secondary ) ;  40 CFR Pa r t  5 0 .  

e 
Appl ies when Ca l i fornia oxidant and/or particulate ma t t e r  st anda rds a r e  viola t e d .  

f 
Federal Primary Standa r d  (NAAQS p r imary ) .  no Secondary S t anda rd exi s t s .  

PM
1 0  Pa r t i culate ma t t e r  l e s s  than 1 0  micron s  in s i z e  

NA Not avail able 



In addi t ion to the s tandard s presented in Table 4 . 2-5 , the proposed 

DWTF mus t  meet U .  S .  Department o f  Ene r gy (DOE ) orders for amb ient radiat ion 

level s (DOE Order 5 48 0 . xx [draft ] , March 3 1 ,  1 9 8 7 , "Radiation Protec tion o f  

the Publ ic and the Environment " )  and EPA Nat ional Emi s s ion Standards for 

Haz ardous Ai r Poll utant s (NE SHAP ) .  which specify l imit at ions on dose level s 

(40 CFR 6 1 ) . Ambient air radiation l evel s as s o ciated with the DWTF Level I I  

and Level I designs and the no-action al ternative were eval ua ted using the 

respective emi s s ion rat es  and the EPA-recommended AIRDOS atmo spheric dis-

persion model . 

Amb ient radiation l evels estimated by AIRD O S  on an annual bas is were 

compared with their respective derived concentrat ion guides (D CGs ) specified 

by DOE Draft Order 5 480 . xx .  The D CGs are intended to  me et dose l imit at ions 

specified in DOE orde r s . Mo del ed ambient radiat ion l evel s were compared with 

DCGs from inhal ation exp osures for members of the public ( exp osure s t andards 

for wo rke rs on site are dis cu s s ed in Sect ion 4 . 2 . 4 . 1 ) .  In cases whe re 

different inhal ation D CGs were pres ented,  bas ed on d i f fe rent lung retention 

cl as s es , the mo st restri ctive D CG was u s e d .  The D CG values are presented for 

individual radionucl ide s . For known mixtures of rad ionucl ide s ,  the sum o f  the 

rat ios of the obse rved concentrations of each radionucl ide and its correspond

ing D CG must not exceed 1 . 0 . The resul t s  of this anal y s i s  are pres ented �n 

Table 4 . 2-6 .  These resul t s  show that all o f  the alt e rnat ives woul d  re sul t  in 

rad iat ion l evel s that are s i gnificantly below the applicabl e  DOE D CGs . 

DOE Order 5 48 0 . xx ( draft . Mar ch 3 1 .  1987 ) states that exp o s ing o f  

members o f  the public t o  radiat ion sources a s  a consequence o f  rout ine DOE 

activi ties and remedial actions mus t  no t cause any individual to receive an 

e f fe c t ive do s e  equivalent gr eat er than 1 00 mrem in one year . In addi t ion,  the 

expo s ure mus t  not cause a dose equival ent for any t i s sue ( including the skin 

and the l ens of the eye )  greater than 5 rem in a year for membe rs of the 

pub l i c .  Thes e  d o s e  l imits mus t  ap ply to  individual s who are n o t  "oc cupat ional 

workers , "  as de fined in DOE Order 5480 . 1 1 (draf t .  Novemb er 1 5 . 1 9 87 ) .  Thes e 

do se l imit s mus t  t ake int o  considerat ion al l man-made sour ces .  excep t for 
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TABLE 4 . 2- 6 COMPARI SON O F  MAXI MUM RAD IONUCL IDE GL C sa TO DEPARTMENT 
OF ENERGY STANDAR D S  

N o  L evel I Level I I  DOE 
Radio- Actionb D e s i gn De sign D CG c 
nu c l i de ( u C i /ml ) (uCi/ml ) (uCilml ) (uCi /ml ) 

Am-2 4 1  3 . 3 2  x 1 0- 2 0  2 . 0 0 x 1 0- 1 4  
Am-2 43 2 . 49 x 1 0- 1 9  2 . 0 0 x 1 0- 1 4  
Bk-249 1.  6 5  x 1 0-2 4  9 . 0 0 x 1 0- 1 2  
C f-249 1.  67 -2 4  2 . 0 0 x 1 0- 1 4  

x 1 0_ 23 C f-25 0 1 . 6 7 x 1 0_ 2 4 
5 . 0 0 x 1 0- 1 4  

C f-25 2 4 . 9 5  x 1 0_2 3  9 . 0 0 x 1 0- 1 4  

Cm-244 5 . 7 1  x 1 0_2 5  4 . 0 0 x 1 0- 1 4 

Cm-248 2 . 49 x 1 0_2 1  6 . 0 0 x 1 0- 1 5  

Co-5 7  1 .  6 6  x 1 0_ 2 0  2 . 0 0 x 1 0-0 9  

C o-6 0  4 . 9 3  x 1 0_ 2 2  8 . 0 0 x 1 0- 1 1  

Cr-5 1  4 . 9 3 x 1 0_ 1 9  5 . 0 0 x 1 0-0 8  

C s- 1 3 7  4 . 9 3 x 1 0_ 1 7  4 . 0 0 x 1 0- 1 0  

Cu-6 4  
x 1 0- 1 5  

x 1 0- 1 6  1 .  6 6  x 1 0_ 1 6  5 . 0 0 x 1 0-0 8  

C- 1 4  1 . 8 0 9 . 9 7 6 . 2 2 x 1 0_ 2 4  6 . 0 0 x 1 0-0 9  

E s-2 5 4  4 . 1 4  x 1 0_ 1 7  3 . 0 0 x 1 0- 1 3  
Fe-5 9  - 1 3  - 1 3  1 . 6 6 x 1 0_ 1 3  8 . 0 0 x 1 0- 1 0  
H-3 1 . 48 x 1 0_ 1 6  1 .  0 6  x 1 0_ 1 7  1 . 05 x 1 0_ 1 7  1 . 0 0 x 1 0-0 7  

1 - 1 25 1 . 6 6 x 1 0_ 1 7  9 . 2 0 x 1 0_ 1 7  6 . 7 4  x 1 0_ 1 7  5 . 0 0 x 1 0- 1 0  
I- 1 a 1 2 . 7 6  x 1 0  1 . 5 3 x 1 0_ 1 8  1 .  6 6  x 1 0_ 1 9  4 . 0 0 x 1 0- 1 0  
MFP 2 . 15 x 1 0  1 .  6 1  x 1 0_ 2 0  2 . 0 0 x 1 0- 1 4  
Mn-5 4  4 . 9 3 x 1 0_2 0  2 . 0 0 x 1 0- 09 

Na- 2 2  4 . 9 3 x 1 0_2 0  1 . 0 0 x 1 0- 0 9  
Np-2 3 7  4 . 9 3  x 1 0_ 2 5  2 . 0 0 x 1 0- 1 4  
Pb-2 1 0 4 . 9 3 x 1 0_ 2 4  9 . 0 0 x 1 0- 1 3  

Pb- 2 1 2  4 . 9 2  x 1 0_ 2 0  8 . 0 0 x 1 0- 1 1  

Pu- 2 3 8  
x 1 0-2 2  4 . 15 x 1 0_ 1 8  3 . 0 0 x 1 0- 1 4  

Pu- 2 3 9  2 . 3 0  4 . 9 2  x 1 0_ 1 9  2 . 0 0 x 1 0- 1 4  

Pu- 2 4 2  
x 1 0- 13 

x 1 0- 1 5  1 . 6 6  x 1 0_ 1 5  2 . 0 0 x 1 0- 1 4  

P-3 2  1 . 5 2  4 . 0 6 2 . 7 5 x 1 0_ 2 1  9 . 0 0 x 1 0- 1 0  

Ra- 2 2 6  3 . 3 2  x 1 0_ 1 9  1 .  0 0  x 1 0- 1 2  

S r-9 0  
x 1 0- 1 3  x 1 0- 1 5  4 . 9 3  x 1 0_ 1 5  9 . 0 0 x 1 0- 1 2  

S-3 5  2 . 7 6 7 . 6 7 5 . 1 9 x 1 0_2 1  5 . 0 0 x 1 0-0 9  

Th- 23 2 4 . 15 x 1°_ 2 0  7 . 0 0  x 1 0- 1 5  

U-2 3 5  
x 1 0- 1 8  4 . 15 x 1 0_ 1 7  1 .  0 0  x 1 0- 1 3  

U-2 3 8  8 . 23 1 . 2 4 x 1 0_ 1 9  1 .  0 0  x 1 0- 1 3  

Z n- 65 3 . 3 2  x 1 0  6 . 0 0 x 1 0- 1 0  

S um  o f  
x 1 0-0 4  

x 1 0-0 4  1 0-0 4  ratio e 2 . 2 6 1 . 9 7 4 . 1 0  x 

( Cont inue d )  
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TABLE 4 . 2-6 ( C o n t inue d )  

Footnot e s : 

a 

b 

c 

d 

e 

= Radi onucl ide not emit t e d .  

Gr ound-lev el c oncent r a t i on ( GL C ) ,  ba s e d  o n  annual av erage G L C s  f o r  the 
p o int of maximum impac t .  as e s t imat e d  by AIRDO S - EPA model . 

Mi cr o curie s per mil l i l it er . 

De riv e d  c oncentrat i on guide f r om DOE D r a f t  O r der 5 48 0 . xx . At ta chment 1 .  
"Deriv e d  Concent rat ion Guide s ( D CG s )  f or Air and Wat e r . "  Ma r ch 3 1 . 1 9 87 . 
Where the D CG o f  a radionucl ide dep e nd s on a s s o c iated el ement s ,  the most 
s t r in gent D CG i s  l i st ed in this tabl e .  

Mixe d F i s s i on P r o duct s ;  a s sumed t o  b e  Pu- 2 3 9 .  

The sum o f  the rat i o s  o f  each c oncent r a t i on ov e r  it s r ep r e sentat iv e  
s t anda r d  mus t  s um t o  l e s s  than or equal t o  1 . 0  ( D O E  5 48 0 . 1 chg 2 .  
At t a chment XI- 1 .  p g .  1 4 ) . I n  other wor d s .  i f  radi onucl ide s A ,  B ,  and C ar e  
pr e s ent in c on centr a t ion s CA . CB , and Ce • and i f  the appl icable CG s are 
CGA • CGB , and C GC . r e s p e c t ively . t hen tne concent rat ions sho ul d  be l imit e d  
s o  that the foll owing r elationsh ip exi s t s :  

< 1 
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t h o s e  used f o r  me dic inal purp o s e s .  and a l l  rout e s  of exp o s ur e .  ( S e e  Chapter 
7 . 0  f or d e f init ion s of the terms "dose eq uivalent " and " e f f e c t ive d o s e  
equival ent . " ) 

DOE f a c il it ie s  mu s t  al s o  c omply with EPA' s NE SHAP f or radionuc 1 ide s .  
spe c i f ie d  i n  4 0  C FR 6 1 .  The NE SHAP . wh ich c on side r s  exp o s ure s o nly f r om the 
air pathway . s t at e s  that exp o s ing membe r s  of the publ ic to radioactive ma t er
ial s r eleased t o  the atmo s phere a s  a c on s equence of DOE a c t iv i t ie s mu s t  not 
cau s e  any membe r o f  the pub l i c  to rece ive . in a year . a c ommi t t e d  e f fe c t ive 
d o s e  e quivalent great e r  than 2 . 5  x 1 0- 2  r em to the who l e  body or a c ommi t t e d  
d o s e  equivalent great e r  than 7 . 5 x 1 0- 2  r em  t o  any or ga n .  D o se equival ent s 
unde r NE SHAP a r e  the same a s  DOE whol e body e f f ec t ive d o s e  equivalen t s .  
Because whol e-body e f fe c t ive dose equiva l ent s a r e  obtained by mul t iplying 
o r gan- s p e c i f i c  dose equivalent s by or gan- s p e c i f i c  we i gh t in g  f a c t or s .  al l owable 
or gan d o s e s  may exce ed al l owab l e  whol e-body d o se s .  For examp l e .  an or gan
s p e c i f i c  dose equivalent of 8 . 0  x 1 0-5 r em/yr to the bone is equivalent t o  a 
whol e-body e f f e c t ive d o s e  equivalent o f  3 . 0  x 1 0-6 r em/ y r .  

C ompl iance with the s e  do se l imit s f or e a ch alte rna t iv e  w a s  eva l ua t e d  
u s ing t h e  AIRDO S /DARTAB r adia t ion r i s k  a s se s sment mode l . a s  r equired under the 
NE SHA P .  The AIRDO S c omputer code e s timat e s  radionu c 1 ide con cent rat ion s  in 
air ; r at e s  of dep o s i t ion on gr ound sur face s ;  C ground sur face concentrat ions ; 
int ake rat e s  via inhalat ion o f  air and inge s t ion o f  mea t .  mil k .  and fresh 
v e ge t abl e s ; and radia t i on do s e s  to human s f r om airborne r el ea s e s  o f  radionu
c1ide s ( U . S .  Envir onmental P ro t e c t ion Agen cy . 197 9 ) . The DARTAB c omp ut er code 
c omb ine s radionuc1 ide environmental exp o sur e da t a  with dosime t r i c  and heal t h  
e f f e c t s  data t o  t abulat e t h e  predicted impact o f  radioa c t ive airb orne e f f lu
ent s (Be gov ich et a1 • •  19 8 1 ) . Both codes were dev el o pe d  at O ak Ridge Na tional 
Lab orat ory (ORNL ) to be u sed by the U . S .  Envir onmental Protect ion Age n cy (EPA ) 
a s  a methodo l o gy  t o  evalua t e  heal th r isks t o  human s f r om a tmo s ph er i c  
ra dionu c 1 ide r e l ea s e s .  
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The r e s ul t s  of th is ana ly s i s  are presented �n Table 4 . 2-7 . The 
c omm i t t e d  e f fe c t ive do se equivalent s t o  the whole body and the c ommit t e d do se 
equiva lent to the maximum exp o se d  or gan are pr e s ented in th i s  tabl e .  Th e s e  
value s a r e  conserva t ive e s t ima t e s  ba sed o n  a c omm it t e d  do se a s s uming a 7 0-year 
facilit y  ope r a t i o n .  This ana ly s i s  show s that al l e s t ima t e d  comm i t t e d  d o s e  
l evel s are sub s t an t ially b e l ow  D O E  or EPA mandated d o s e  l imit s .  Cancer r i sks 
a s s oc i ated with the s e  radi oac t iv e  exp o s uroes hav e been e s t ima t e d  t o  calcul at e  
r i sks f r om c ombined radioac t ive and hazardou s  emi s s ions f r om the al t e r nat iv e s  
(Radian , 1 9 8 8a ) . 

The p r o p o s e d  DWTF de s i gn inc l ude s a 1 , 8 0 0  gpm c o o l ing t owe r . The 
e s t ima t e d  evap orat ion a nd drift f r om th is t ower woul d be appr oxima t e l y  2 2  gpm. 

Thi s  water l o s s  w ould r e s ul t  in a visible pl ume on day s w ith l ow t empe ratur e s  
and h i gh r e la t iv e  humidity . The propo sed c o o l ing t owe r  woul d increase exi s t 
i n g  L L NL  c o o l in g  t owe r  capacity b y  only 2 p e r c e nt . There f o r e .  this water l o s s  
would have a ne gl i gible additional impact t o  the e nv ironment . 

Cooling t ow e r  water mu s t  cont ain a c o r r o s i o n  inhib i t o r , a mi crobi
cide . and chlor ine to p r o t e c t  the ma chinery and p r event f o ul in g .  LLNL u s e s  
Drew gard 43 0 1  Cor r o s ion I nhibi t o r  at 1 00 t o  1 5 0  p pm .  Drew B i o s p e r s e  2 0 1  
Micr o b ic ide a t  appr oxima t ely 1 5  p pm ,  and 1 2 . 5  per cent s od ium hyp o chl or it e 
l iquid at 3 p pm chl o r ine . None o f  the s e  addit iv e s  contain chromium com-
p ou nd s .  There are n o  si gni f icant imp ac t s  ant i c ip a t e d  f r om operat ion o f  the 
p r o p o s e d  c o ol ing t ow e r . 

4 . 2 . 3 . 3  Air Qua l i ty Impa ct Mit i ga t i on Mea sur e s  

I n  t h i s  se c t ion,  d e s i gn mea sur e s  int e nded t o  minimiz e a i r  qua l ity 
imp ac t s  f r om the alt e rnat ive de s i gn s  are d i s cu s se d .  With the except ion of the 
incine r a t o r  sy s t em s ,  the L ev el I and L evel I I  d e s i gn s  w oul d be very simil ar . 
Equipment that woul d  e f fec tively control air p o l l ut an t  emi s s io n s  i s  inc o rp ora
ted as mit i ga t i o n  me a s ur e s  int o the de s i gn of the p r o p o s e d  facil ity . 
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TABLE 4 . 2-7 .  MAXIMUM OFF- S I TE RAD I OLOGI CAL DO SE LEVEL S 
TO THE GENERAL PUBL I C  (NORMAL O PERAT I ON S )  a 

Al t e rna t iv e  

No Ac t i o n  

Level I 

Level I I  

D o s e  Limit t o  Publ ic 

DOE O rde r 5 4 8 0 . xx  

EPA ( 4 0  CFR 6 1 )  

C ommit t e d  E f fe c t ive 
Do s e  Equival ent 

( r em ) 

4 . 0  x 1 0-5 

2 . 0  x 1 0-5 

4 . 0 x 1 0-5 

E f fe c t ive 
D o se Equivalent 

( rem/y r ) 

1 0 1 0- 1 
• x 

2 . 5  x 1 0- 2 

a D o s e  is ba sed on 7 0  years o f  facil ity operat ion . 

C ommit t e d  D o s e  Equivalent 
to Maximum Exp o sed O r gan 

( r em) 

l . 8 x 1 0-4 

8 . 0  x 1 0-5 

2 . 4  x 1 0-4 

D o s e  Equivalent t o  
Maximum Exp o sed O r gan 

( rem/y r )  

5 . 0  

7 . 5  x 1 0- 2 



The pro p o s e d  equipment that woul d be incorp orated into b o th 
al t e rnativ e  des i gn s  t o  prevent potential air qual i ty imp a c t s  are des cribed 
b e l ow .  

• S o l id Was t e  Proce s s ing and W a s t e  Re ceiving/Cl a s s i f icatio n : 

an int e gral vent ilat ion /HEPA f i l t r a t ion sys t em on tw o  drum 
c omp a c t o r / c rushers in t he s ol id was t e  pro c e s sing and was t e  

receiving and clas s i f i ca t io n  are a s . The par t iculate mat t e r  
c ontrol e f fic iency o f  this v ent i l ation / f il t ration sy s t em 

w oul d b e  9 9 . 97 percent . The d e s i gn c apacity f or this sy s t em 
woul d  be 1 . 6 00 c fm .  

• L iq uid Was t e  Pro ce s s in g : 

c arbo n  f i l t e r s  on pro ce s s  evap orat ors and vent s f o r  l iquid 
w a s t e  unl oading t anks in the l iq uid w as t e  p r o c e s s in g  s y s t em .  
The organic c omp ound contro l  e f f iciency o f  the carb o n  
f i l t e r s  woul d  b e  9 5  p e r cen t .  The de s i gn capac ity o f  the 
f il t e rs woul d be S O  c fm .  

b i n  vent f il t ers o n  Env iro s t one and cement s il o s  and bins in 
the s ol id i f i cat ion unit of the l iquid w a s t e  pr o ce s s in g  are a .  
The b in vent fil t e rs woul d b e  d e s i gn e d  t o  ach ieve a particu
late mat t er cont r ol e f f ic ie n cy o f  9 9  percen t . The capa c i ty 
o f  thes e f il t ers depend s  on the s ol idi f i ca t i on sy s t em 
s el e c t e d .  

HEPA filters on c ont aminated l aund ry exhau s t .  Th e  HEPA 
f il ters would be des i gne d to a chiev e  a part icul ate mat t e r  
contro l  e f f ic iency o f  9 9 . 9 7 p e r c e nt . The cap acity o f  thes e 
f il t e r s  would b e  2 . 20 0  cfm. 
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• D e contamina t ion : 

doubl e HEPA f il t rat i o n  o f  indiv idual decontaminat ion opera
t ions and the de contamina t ion building HVAC exhau s t . and 

singl e  HEPA f il trat ion on other operations as s oc i at ed with 
radionu c l i de s .  The doubl e HEPA f i l t r a t ion systems would be 
d e s i gned t o  ach ieve a particul at e  ma t t er control e f f ic iency 
o f  99 . 9 7 pe r cen t .  The de s i gn capac ity for e a ch f i l t rat ion 
unit woul d vary with each decontaminat ion operat i o n .  The 
ran ge of capacitie s woul d  be 3 0 0  to 18 . 000 c fm .  

• Reactive Ma t e r ial s P r o c e s s i ng : 

p r ima ry and s e c ondary s cr ubbe rs o r  HEPA f il t ration o f  
exhaust f r om reactive mat er ial s p r o ce s s ing cell s .  The 
p r imary and s e c o nd a ry  s crubbe r sy s t em s  woul d hav e  control 
e f f i c iencies o f  99 pe r cen t .  
woul d b e  4 . 1 00 c fm. 

The capacity o f  these sy s t em s  

HEPA f i l t ration o f  a reactive material s  gl ove box ope rat ion. 
The HEPA filter woul d have a p-a r t i c ulate mat t e r  control 
e f fici ency o f  9 9 . 9 7 p e rcent and a des i gn cap acity o f  1 00 

c fm .  

• Incinerat i o n : 

a nit ro gen bl anke t .  p r e s sure/vacuum rel i e f  sy s t em . and 
rupture dis c on the inc ine rat o r  was t e  feed t anks . 

damp ers and c o n s t ruction o f  incinerator was t e  feed tanks 
with r o om to pr ovide co nf inement of any a c c idental r el eas e 
within the facil i ty . 
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a carb on fil t e r  and HEPA f il t er on the proce s s  vent s of the 
inc inerat or wa s t e  feed t ank s .  The de sign capacity o f  the s e  
f il t e r s  woul d be 50 c f m .  The organic c ompound and 
part iculate mat t er control e f f i c ie n c ie s  of the carb on f il t er 
and the HEPA f i l t e r  w oul d be 9 5  and 9 9 . 9 7 p e rcent , respec-
t iv el y . 

a monthly ins p e c t ion and maint enanc e  pro gram that woul d be 
ap p l ie d  to p ip in g  c omp onent s o f  the l iquid waste r e c e iving 
and feed sy s t em ( e . g . , v alve s ,  c onne ct ion s ) . Th is l eak 
detect ion a nd repair pro gram is e xp e c t e d  to a ch iev e 5 9  

percent c ontrol o f  fugi t iv e  organ i c  emi s s ions . 

seal l e s s  pump s ,  u se d  in the l iquid w a s t e  r e c e ivin g and feed 
sy s t em to el iminat e  fugit iv e  emis s i ons from the pump s .  

an oxy gen-de f i c ient air sw ee p  ( f ire cont r ol ) sy s t em f or the 
b ulk s o l id s  hopp er and c onv ey or encl o sures with exhaust 
throu gh a HEPA f il t e r .  The oxy gen-def i c ient air swe ep 
sy s t em is part of a larger sy s t em and the de s i gn has not 
been f inal iz e d .  The HEPA f il t er s ,  h ow ever ,  w oul d a chieve a 
part i cul at e mat t er control e f f ic ie ncy of 9 9 . 9 7 p ercent and 
w ould have a de s i gn cap a c ity o f  1 , 0 0 0  c fm .  

a sintered me t al fil t e r  and HEPA f i l t e r  that woul d reduce 
emis s ions o f  part iculat e s  from the uranium burn pan . The s e 
fil t e r s  w oul d be de s i gned t o  r emove at l e a s t  9 9 . 9 7 p e rcent 
of the part icul a t e s  greater than 0 . 3  micron in diame t e r ,  and 
woul d hav e a de s i gn capacity o f  2 , 40 0  cfm. 

• S t andby p ower t o  all crit i cal c omponent s nee de d  t o  a s sure a 
safe sy s t em shutdown and maint e nance of alarm and monit oring 
sy stem. 
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In addi t i o n  t o  the preceding control me a s ures , the L evel I de s i gn 
woul d  have the f ol l owing : 

s ure s : 

• D ual-chamb e r  cont rol l e d-air ir.cine r a t or capab l e  o f  9 9 . 9 9 
p e r cent d e st ru c t ion and removal e f f iciency (DRE ) for haz ardous 
o r gani c comp ound s ;  and 

• I ncine r ator 
c ol umn .  a 

o f f- gas 
venturi 

treatment 
s crub be r 

sy s t em 
with 

cons i s t ing o f  a que nch 
9 9  pe rcent removal o f  

particul ate matter greater than one micron in s iz e .  
bed ab s orbe r with 9 9  percent removal o f  acid gas e s  
pe rcent remov al o f  sul fur dioxide . and a demis ter . 

a p acke d 
a nd 9 0  

The L evel I I  d e s i gn woul d have the f ol l owing addit ional cont rol me a-

• Ro t ary kiln incine rat o r  with a s e c ondary c ombust ion chamb e r  t o  
a chiev e  9 9 . 9 9  pe r cent DRE o f  h az ardou s o r ganic c ompound s ; 

• Incine rat or o f f-gas t reatment sy s t em  with 1 2 , 5 0 0 c f m  capacity 
consis t ing o f  a q ue n ch c ol umn .  a venturi s crub be r  w ith 99 
pe rcent remov al of particul ate mat t e r  gr eater than one micron 
in s iz e .  a p acked be d abs orbe r w i th 99 per cent removal of acid 
gases and 9 0  p e rcent removal of s ul fur dioxide . a c onde n s e r  
w i t h  40 percent removal o f  t r itium, a mist elimina t o r ,  and a 
HEPA f il t ration sy s t em with 9 9 . 9 7 percent removal o f  
part icul a t e  matter gre at e r  than 0 . 3  micron in s iz e ;  and 

• W a s t e  shredde r purged with nit rogen gas and v ented through a 
1 . 00 0  c fm HEPA f il t ra t io n  sys t em with 9 9 . 9 7 percent removal 
e f fic iency o f  parti cul ate ma t t e r .  
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The incine r ator o f f- ga s  t reatment sy s t em mus t  be de s i gned t o  comply 
with DOE and RCRA r e gul a t ions and s t a t e  and l o c al em i s s ions s t andard s . De s i gn 
s p e c i f icat ions t o  as sur e this compl i ance incl ude the fol l ow in g : 

4 . 2 . 4  

• Part iculate s t ack em is s ions o f  l e s s  than 1 8 0  m il l i gram s / d ry  
s t andard cub i c  m e t e r  o f  o f f- gas ; 

• Hy drochl o r ic a c id s t ack emi s s io n s  w i t h  9 9  pe r cent control 
e f f ic i ency ; 

• Continuous emis s i o n  moni t oring sy s t em ; and 

• H i gh e f f i c ie n cy drift elimina t o r s  f o r  the c o o l in g  t ow e r .  

Oc cupat io nal and Publ i c  Health Impa c t s  

P o t ent i al imp act s t o  w o rkers and the o f f- s i t e  publ i c  f r om rout ine 
operat ion o f  the DWTF are d is cus sed bel �N .  

4 . 2 . 4 . 1 

DWTF . 

Oc cupational H e al t h  Impac t s  

P o t entially haz ardous ch emical s w oul d b e  handl ed a t  the p r o p o s e d  
The s e  mat e r ial s may be f l ammabl e .  t oxi c .  car cino gen i c .  irrit a t in g ,  

reac t ive . o r  c o r r o s iv e .  Spe c i f ic adv e r s e  e f fe c t s  woul d  dep e nd o n  the rou t e  
and magnitude o f  e xp o s ur e .  phy s ic al and chemical propert ies o f  the chemical s .  
and . i n  s ome cas e s .  a p e r s on ' s sens i t iv ity . 

S i gn i fi cant r out e s  of e xp o sur e  f o r  w o rkers at the p r o p o s e d  DWTF are 
de rmal ab s o rp t io n .  ac cident al inges t io n ,  and inhalat ion . The types of 
chemical s t hat may be handl e d  at the p r o p o s e d  DWTF include c ommon indus t r i al 
s olvent s ( chl o r inated hydrocarbon s .  aliphatic and a r omat ic hy drocarbons . 
acet one . methy l  e thyl ke t one . a l c ohol s ) ; a varie ty o f  other chemical produc t s  •. 

including p aint s .  adhe s ive s .  r e s in s .  l ab orat o ry r e a ge nt s .  inor ganic a c id s .  and 
ino r gani c b a s e s ;  and mater ial s  cont aminated w i t h  he avy me t al s .  such as mercury 
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or b e ry l l ium . Cert ain lab orat ory res earch ac t iv it ie s at LLNL c ould al s o  

gene rat e b iohaz a rds or in f e c t iou s was t es . 

S everal ma t e r ial s pres enting radioac t ive haz a rds ( r adionucl id es ) may 
be handled at the p ropo s ed DWTF . C ommo n  radionu c l ides inc lude uran ium ( U 235 , 
U 2 3 8 ) ,  c e s ium ( Cs 1 3 7 ) ,  s t r o n t ium ( Sr 9 0 ) ,  and p lut on ium ( Pu 2 3 8 , Pu 23 9 , Pu 242 ) .  
The s e  nu c l ides de cay natur ally , rele a s ing rad io ac t ive ene r g ie s  in the form o f  
alpha and be t a  partic l e s  and gamma ray s . Rout es o f  exp o s u r e  may inc lude 
exte rn al irradiat ion o f  the b o dy ,  and inhalat ion and ac c iden t al in ges t ion , 
wh ic h r es ult in in t e rnal i rradiat io n .  

S everal r egul at ory s t andards and r ec ommendations are ap p l i c ab l e  f o r  
con t rol l ing worke r exp o s ures . The Ame r i c an Con f e rence o f  Gove rnment al Indu s 

t r ial Hy gieni s t s  ( ACG I H )  rec omme nd s Thres ho l d  L imit Values ( TLVs ) f o r  chemical 
s ub st ances �n the wo rkro om air . TLVs repres ent the t ime -we ight ed ave r a ge 

conc e nt rat ion for a normal e i ght -hou r  wo rk day or 40-hou r wo rkweek t o  wh ic h 
nea rly al l wo rke rs may be repeat e dly exp o s ed . day a f t e r  day , w it hout adve r s e  
e f fe c t . 

The U . S . D ep a rtment o f  Lab o r .  Oc cup a t i o nal Sa f e ty and Heal t h  Admin
is trat io n ( O S HA )  u s ed ACG I H  rec omme ndat ions in est ab l ish ing federal regula
t io ns . P e rmis s ib l e  exp o s ur e  limit s t o  chemical agent s are de f in ed in 2 9  CFR 
1 9 1 0 . The O S HA r e gulat ion s dif fer f rom ACG I H  rec ommenda t ions in t hat the 
ACG I H  rec ommendations are upda t ed mo r e  fr equently as warran t ed by relevant 
t ox ic o l o g ic al and ep idem io l o g i c al s tudies . The Departmen t o f  Ene rgy ( DOE ) 

p r es c r ib e s  man d at ory s a f e t y  pro grams t hat a r e  comp arab l e  t o  O SHA r equi reme nt s .  

DOE O rde r 5 48 0 . 1 1  ( draft . Novembe r 1 5 . 1 9 8 5 ) s p e c i f ies r a d iat ion 

pro t ec t io n  s t andards f o r  wo rk e rs on s it e .  This ord e r  s pe c i f i e s  that the 
annual e f f ec t ive d o s e  eq uivalen t  r e c e ived in any yea r mu s t  not ex ce ed 5 rem . 
The annual do s e  equival ent f o r  any ind iv idual o rgan or t is s ue mu s t  not exc e ed 
5 0  r em .  o r  1 5. rem t o  the len s  o f  t he eye . The ef f e c t ive do s e  equivalen t  mu s t  
not ex c e ed 1 00 r em  ov e r  an emp l oyee I s wo rk in g l i fe t ime .  nomin al ly 5 0  years . 

Ad dit io n al l y .  the annual ef f e c t ive do s e  equivalen t  r e c e ived by the unb o rn  f r om 
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the per iod o f  c o n c ep t io n  t o  b irth as a r e s u l t  o f  occupat ion al exp o s ure of a 
fema l e  wo rk e r .  who has d e c l a r ed that she is pr egnan t . mu s t  b e  ma in t ained as 
l ow as r e as o n ab l y  ach ievab le . and mu s t  not ex ceed 0 . 5  rem dur ing the en t i re 
ges t at io n  pe r iod . 

To me et thes e s t andard s .  DOE f a c i l it ies mu s t  be ope rat ed s o  that an 
indiv id ual would no t l ikely inhal e . inges t .  o r  ab s o rb a quan t i ty o f  a 
r ad i o nu cl i de o r  mixtu r e  o f  radionu c l ides t hat would as s imi l a t e  in a c r it ic al 
o r gan t o  ex ceed the DOE lim it s  s p e c i f ied ab ove . DO E s p e c i f ies de r ived co ncen

t r at ion gu ides . r ep r es enting radionuc l id e  conc e nt r at io ns in wa t e r  o r  air . 
wh ich are in t e nded t o  mee t the above do s e  equivalent s t andard s .  The s e  concen
t r ation gu ides ar e used to eval ua t e  the ad equacy o f  cont rol me as ures f o r  
amb ien t r ad io ac t iv ity . 

The pot ent ial f o r  wo rk e r  exp o s ur e  t o  chemical and phy s ic al agent s 
d ur ing f a c i l ity o p e ra t io n s  would depend o n  the part ic ular p r o c es s o r  f a c i l ity 
ope rat ion and the cont ro l  t ec hn ol o gy emp loyed to mit i ga t e  env i ro nmen t al 
releas es . M it i ga t io n  me as ures inc luded in the p ro p o s ed DWTF d e s i gn would 
as s u r e  a low r isk ope rat ion . The hi ghes t p o t ent ial r is k  ac t iv it ies to on-s it e  

pe rs onn el inv olve decon t am ina t ion o p e rat ion s in the ex i s t in g  HWM ( Bu i l d ing 
419 ) and the p r o p o s ed DWTF de c ont am inat ion area . Sec t io n  4 . 3  p r es en t s  a mor e  
de t ai l ed d is cus s ion o f  the haza rds as s o c ia t ed w it h  t he s e  o p e ra t ions and 
mit iga t io n  me as u r es t o  ens u r e  p r o t e c t io n  and s a f e ty in the de c on t am ina t ion 
areas . 

DOE fac ilit ies are r equi r ed t o  p r es c r ib e  s a f e t y  s t andards c omp a t ib l e  
with s t anda rds f r om o f  O S HA  and o t he r f e de r al a ge n c ie s . A wr it ten p lan 
( r e f e rred to as .a S a f e ty P ro c e d ur e )  would be r eq u i r ed und e r  LLNL ' s Heal t h  and 
S a fe t y  P ro gram pr io r  t o  o p e rat ing the p ro p o s ed DWTF t o  p rov ide a s t anda rd 
aga in s t  wh ich the ope r at ion may be aud it ed . LLNL ' s  Heal t h  and S a f e ty P ro gram 
p rov ides f o r  mo n it o r ing a n ew ac t iv i ty t o  de t ermine i f  t he re are hazards t hat 
should be mit i g a t ed by addit ional s a fety me as ures . 
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The fol lowing des ign featu r es , c o nt ro l  me tho d s , and admin is trat ive 

con t ro l s  would be inc o rp o ra t ed in t o  the p ropo s ed DWTF t o  r educe the p o ten t ial 
for oc cupatio nal exp o s u r e  to haz a rds : 

• Aut oma t ic fire s p r ink l e rs , and chem ical and foam p ro t ec t io n  

sys t ems ; 

• Manual and au t oma t ic f i re al a rms ; 

• St andby p owe r syst ems t o  al low a s a fe shutdown of equ ipmen t and 

t o  prov ide s u f f i c ient e l e c t rical p ow e r  f o r  DWTF s a fe ty s y s t ems 

in the even t of a los s of pr imary p owe r ;  

• Educ a t io n  and t raining o f  pers onnel wo rking in pot ent ial ly 
haza rdou s are a s ; 

• P ro t ec t ive c l o t hing and equ ipme nt f o r  p e rs onnel ; 

• En g ine e red p r oc es s ven t i lat io n  syst ems , including ho ods , enclo

s ur es , c a rb o n  filt ers , HEPA f il t er s , and s crub be rs , depending 
o n  the p r o c es s ;  

• S e c o ndary c o nt ainme nt sys t em s  for leaks and s p i l l s , s uch as 
c u rbed o r  dik ed p r oc es s areas and was t e  s p il l c ol l ect ion s ump s ;  

• Cont inuou s air monit ors ( CAMs ) f o r  r adiat ion d e t ec t io n ;  

• Mo n it or ing of decont am inat ion building air , inc ine rat o r  ex
hau s t ,  and p r o c e s s vent exhau st s ;  

• Adm inis t r a t ive ac c es s  c on t r o l s , 

c o ntrol poin t s  an d barrie rs , 
cont am inat ion c oun t e r s ;  
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4 . 2 . 4 . 2  

• Records ma in t ained on pers onnel exp o s ur e  da t a ,  inc luding ac c i 
den t al exp o s ur es , t o  ke ep exp o s ures b e l ow ap p l ic ab l e s t anda rd s ; 

• Eme rgenc y  show er and ey e wa s h es ; 

• Wo rk pe r fo rmed in s ide b u i l d in g s ; 

• S e g r egation of highly r eact ive wa s t e  from p r imary was t e  
s t re ams ; 

• Se ismic t ie -down equipment and t ab l es ; and 

• Equipment and fac il i ty des ign t o  l im it n o i s e  leve l s  w i t h in the 
DWTF to 8 5  dBA max i mum . 

Pub l ic He alth Impac t s  

The pro p o s e d  DWTF would r el eas e r ad ioac t ive and non r ad io ac t ive 
p ol lut an t s  in t o  the air , wh ich may result in exp o s ur e  of nearby r e s ident s .  
Exp o s u r es of the pub l ic t o  s e l e c t ed a ir p ol lu t an t s  are regu lated und e r  fede ral 
s t anda rds p r omul gat ed by EPA and s t at e  s t andards p r omul gat ed by the Cali f o rnia 

Air Res ou rces B o ard ( ARB )  ( i .  e . , the Na tional and Cal i f o rn ia Amb ient Air 
Qual ity S t anda rds , r e s p e c t iv el y ) . Pub l ic and env i ronment al exp o s ur e  t o  
radionuc l i des i s  regu l a t e d  b y  DOE Ord e r  5 480 . xx ( dr af t , March 3 1 ,  1 9 87 )  and 
the EPA r a d ionu c 1 ide NE S HAP ( 4 0  CFR 6 1 ) . S everal of the nonrad io ac t ive 
pol lut an t s  that may be emit t ed from the f a c i l ity are not regu l at ed by amb ient 

air s t anda rds . Ac c ept ab l e levels o f  exp o s ur e  to al l exp e c t ed p ol lut ant s  for 
e ac h  al t ernat ive were evalua t ed by pe r f o rm ing a hea l t h  r isk as s e s sment . 

Amb ien t air st andards have been p romul gat ed by EP A  and ARB for the 
fol lowing pol lut an t s :  
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• 

• 

• 

• 

• 

• 

• 

• 

• 

Nit roge n  dioxide ( N0 2 ) ;  
Par t i cul ate ma t t e r  l e s s  than 1 0  microns in diame t e r ( P M1 0 ) ;  
Ca rbon monoxide ; 
O z one ; 
S ul f ur dioxide ; 
S ul fa t e s ; 
Le ad ; 
Hydr ogen sul f ide ; and 

Vinyl chl oride . 

Ai r emi s sions from the no-a c t i o n .  Level I .  and L evel I I  alt erna t iv e s  
w oul d b e  b e l ow  the amb ient a i r  s t anda rd s .  Se c t io n  4 . 2 . 3  o f  this doc ument 
p r e s e n t s a more de tail e d  di s cu s s ion of compl i ance with amb ie nt air standa rd s .  

O f f- site ra dia t ion pro t e c t ion s t anda rd s  f or the public are spec if ied 
in a l e t t er t o  all DOE f ie l d  ope rat ions o f f i c e s  f r om William A. Vaughan . DOE 
As s i s t ant S e cr e t a ry . Envi ronment al Safe ty and He al th o da t e d  Au gu st 5 .  19 85 . 
The s e  s t anda r d s  will be f ormally addr e s se d  in DO E Orde r 5 4 80 . xx .  "Radi at i o n 
P r o t e c t ion of the Public and the Environmen t . "  Exposures t o  membe r s  o f  the 
public mu s t  be as l ow as reas onably achievabl e within the s t anda rds spe c i fie d  
i n  S e c t ion 4 . 2 . 4 . 2 .  

O f f- s i t e  pub l i c  exp o sur e to radioac t ive em is sions was evaluated 
u s in g the AIRDO S /DART AB  mo del s .  whi ch e s tima t e  do se to human r e cept or s f r om 
radi onucl ide exp o sur e via airborne emi s s i on s .  These mode l s are di s cu s se d  in 
S e c t ion 4 . 2 . 3 . 2 .  The r e sul t s  o f  this analy s i s  show that radioa c t ive emis s ion s 
f r om the propo s e d  DWTF d o  not exceed DOE o r  E P A  d o se l imit s .  

T o  det e rmine the health r i sks a s s o ciated with exp o s ur e  t o  em i s s ions 
f r om the proposed DWTF. an a s se s sment ba s e d  on an individua l ' s  risk of 
dev e l opin g can cer f r om l i fe t ime e xp o sure to the s e  p ol lutant s was conducted 
( Radian . 1 9 8 8a ) . E s t imat e d  emi s sions from normal operat i o n s  and up se t cond i
tion s (me chanical failure of p ol lut ion contr ol equipment ) were considered in 
cal cul ating the cance r r i sk value s .  Pot ent ial can c e r  risks a s s oc i at ed with 
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:-ad i o a c t iv e  and nonradioa c t ive em is s ion exp o s ur e s  were e s t i ma t ed u s ing l i ne ar 
ext rapola t ion te chnique s r e c omme nded by EPA and the Internat ional C ommi s s i on 
on � a d i o l o g i cal P r o t e c t ion ( I CR P ) . Th e s e  t e chn i q ue s  ext r apolate ca ncer ri sks 
ob serve d in animal s tu di e s  or human populations f r om h i gh l evel s of exp o s ure 
to ext reme ly l ow level s o f  exp o sure ( a s  tho se a s s oc i at e d  with the propo se d 
DWT F emi s sion s ) . The he alth r i sk a s ses sment con s i de red inhal at ion . in ge st ion . 
and de rmal pathway s ( s ee F i gure 4 . 2- 1 )  o f  exp o sur e as s oc iated wi th a l O-year 
ope rat ion of the prop o s e d  DWT F .  The health r i sk a s s e s sment is curren t l y  under 
t e chni cal rev iew by s t at e  r e gul at ory a gencie s .  

Tab l e  4 . 2-8 pr e sent s t he wor s t - case r i sk e s t ima t e s  o f  deve l o ping 
can cer and the popul a t i o n  cance r bur den a s s oc iated with both rad ioa c t ive and 
nonrad ioa c t ive emi s s ions f o r  a hyp o t he t i cal indiv id ual l ocat e d  at the p o int o f  
maximum imp act f o r  a l O-year l i f e t ime . The maximum o f f- s i t e  imp a c t  l ocat i on 
would be l o c a t e d  appr oxima t el y  6 0 0  feet east o f  the DWTF fencel ine . The r i sk s  
t o  an indiv idua l a t  any o t h e r  l ocat ion woul d b e  l owe r .  The canc e r  r i s k  
a s s o c ia t e d  with any of t h e  alte rna t ive s w o u l d  b e  s i gni f i can t ly l e s s  than 
cancer risks a s s oc i a t e d  w i t h  many commonp l ace act iv it ie s .  as shown in Tab l e  

4 . 2-9 . 

Tabl e s  4 . 2-8 and 4 . 2-9 show that the propo s e d  act ion woul d  not 
r e su l t  in s i gn i f i cant p ub l ic health impa ct s .  The mo del in g  and human exp o s ure 
a s sump t ions used in the a s se s sment were cons ervativ e  and ov e r e s t ima t e d  cancer 
r i sk s .  Me a s ur e s  mi t i ga t in g  the pub l i c  heal th impa ct s f r om the propo s e d  act ion 
are the same a s  tho se p r e sented in S e ct ion 4 . 2 . 3  (air qua l it y )  and S e c t i on 
4 . 2 . 4 . 1 ( oc cupa t ional health ) . 

4 . 2 . 5  Vege t a t ion and W il dl i f e  

Thi s  sect ion pr ov ide s a d i s cus sion of imp a c t s t o  v e ge t at ion and 
w i l dl i f e  f r om operat ion of the prop o s e d  DWT F. The empha s i s  of the s e c t ion i s  
impa c t s  to v e ge t at i o n  and wil dl i fe from a i r  pol lut ant s that woul d b e  emit t e d  
fr om t h e  f a c i l ity including criteria and non crit e r ia pollut ant s .  The criteria 

pol lutant s a r e  nit r o ge n  dioxide (N02 ) . carbon monoxi de (CO ) . sul fur dioxide 
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TABLE 4 . 2-8 .  COMB INED RAD IOACTIVE AND HAZARDOUS (NONRAD IO ACT IVE ) CANCER 
R I SKS AND PO PULAT I ON BURDEN FOR THE DWTF AL TERNAT IVE S 

Haz ardous T o t a l  
(Nonra dioact ive ) Ra dioa c t ive Comb ine db P opul at ionc 

Emi s s ions Emi s s ions Cancer Can c e r  
Al t erna t ive Can cer Ri ska Cancer Riska Ri sk Bur den 

L evel II D e s i gn 1 . 8 x 1 0- 6 1 . 3  x 1 0-6 3 . 1  x 1 0-6 0 . 0 1 
( pre ferred alt e rnat iv e ) 

L evel I De s i gn 5 . 9  x 1 0-6 2 . 8  x 1 0- 7 6 . 2  x 1 0-6 0 . 0 4 

No Act ion 9 . 7  x 1 0-6 1 . 2  x 1 0-6 1 . 1 x 1 0-5 0 . 0 2 

a I n c l ude s risk of dev el oping canc er a s s oc iated with emis sions from normal 
operat ions and emi s s ions dur ing up set condit ion s (me chanical failure of air 

b 

p ol l ut ion control equipment ) .  Risk is based on c ommit t e d  e f fe c t iv e  d o s e  
e quivalen t  as calculated by t h e  AIRDO S /DARTAB model f or a 7 0-year exp o s ure 
p e r i o d .  

W o r s t-c a s e  r i sk l evel s are f or a n  individual r e s iding and w orking f or a 
7 0-year l i f e t ime at the p o int of maximum impact c on t inuou s l y .  as pre di c t e d  
from di s p e r s i on model ing. Ri sk values represent t h e  probabil ity o f  
dev e l oping can c e r .  Re gulat ory a ge n c i e s  a r e  currently rev i ewing t h e  hea l t h  
r i sk a s s e s sment . 

c P opul at ion cancer burden rep r e s e nt s the numbe r  of exce s s  cancer c a s e s  
f or t h e  p op ul a t ion e xp o se d  t o  t h e  spe c i f ic sub s t an c e s  emit t e d  by ea ch 
al t ernativ e .  The canc e r  bur den e s t ima t e  was ba s e d  on the d i s t r ibut ion of 
r i sk value s a s  det ermined by dispers ion model in g within the study area 
p opul a t ion . An exp o se d  p opul at ion o f  1 0 1 . 0 0 0  was u s e d  in the analy s i s .  
Thi s  value w a s  derived from the cen su s t ra c t s  surr ounding LLNL and p r oj e c ted 
p o pulation incr eas e s  to t he year 2 0 25 . u s ing grow t h  rat e s  obtaine d from the 
Al ame da County P l annin g Departmen t . 

S ource : Radian . 19 8 8b and 1 9 8 8 c . 
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TABLE 4 . 2-9 . CANCER RI SKS ASSOCIATED W I TH  COMMONPLACE ACT IV I TIES COMPARED 
TO RI SKS FROM THE DE S IGN ALTERNAT IVE S 

Ac t ivity ( c au s e  o f  can ce r ) a 

Co sm i c  Rays - Radiat io n Risk ( ge ne r al l y  volun t a ry )  
One tran s cont i nental f l i gh t /year 
Ai rl ine p i l o t  - 50 h r /mo a t  3 5 , 0 0 0  ft 
Frequent airl ine pas s e nger 
Living in D e nv e r ,  Col orado c ompared to New York, New York 

O the r Radiat i o n  Risks ( invo l unt ary and vol unt ary ) 
L iv i n g  in b r i ck buil ding c ompared t o  wood 
( due t o  rel eas e of rad o n  from br icks ) 

Nat ur al radiat ion bac k ground at s e a  l evel 
One che s t  x-r ay every f ive years be ginning 
at a ge 2 0 (ten t o t al )  

Canc e r  Risks in E a t i n g  and D r inking ( invo l unt ary and vol unt ary ) 
One diet s oda / day ( s ac charin) 
Four t ab l e s p oo n s  pean ut but t e r / day 
( af l at oxi n )  

One pint o f  milk per day ( a fl at oxin) 
Miami or New Orlean s  d rinking wat e r  
( c hl o ro f orm ) 

Hal f-p ound charcoal -b ro i l e d  s t e ak - o ne 
p e r  week ( be nz o  ( a ) pyrene ) ( canc e r  r i sk o nly ) 

Toba c c o  (voluntary ) 
Smoke r ( c ance r onl y )  
Smoke r ( al l  e f f e c t s )  
Pe rs o n  in room w i t h  smoke r 

Air P ol l ut ion ( involunt a ry  and vol unt ary ) 
Ave rage . ove r  U . S . , al l cause 
Can ce r r i sk o nly 

DWTF Alt e rnat ive D e s i gn sb 

Level I I  D e s i gn ( p r e f e rr e d  al t e rnative ) 
L ev el I D e s i gn 
No-Ac t io n  Al t e rn a t iv e  

a Crouch and W i l s on. 1 9 8 0 . 

L i fe t ime Risk 
( chan c e s  i n  

a mil l io n )  

3 5  
3 , 5 0 0 
1 , 1 0 0 

7 0 0  

3 5 0  

1 , 40 0  
1 0  

7 0 0  
2 , 8 0 0  

7 00 
84 

28 

8 4 , 0 0 0  
2 1 0 , 0 0 0  

7 00 

1 7 , 5 0 0 
1 , 0 5 0  

3 . 1  
6 . 2  

1 0 . 9  

b As s ume s  continuous 7 0-year exp o s ur e  at t he l o c a t i o n  o f  maximum imp a c t  und e r  
wors t-case condi t ion s . 
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( S 0
2 ) '  and part icul ate mat t er l e s s  than 1 0 microns in diame t er (PM1 0 ) ·  

Non cr iteria p ol l ut ant s include he avy me t al s ,  or ganic compound s ,  a c id ga se s ,  

and radi onucl ide s .  

S o il s  act a s  a s i gni f icant sink f o r  s ul fur dioxide ( S02 ) ' nit r o gen 
dioxi de (N0 2 ) ,  a nd particul at es , all o f  which are rem oved f r om the a ir and 

The ra t e  of ab s o rp t ion depend s abs orbed int o the s o il and plant s ur face s .  
upon d i s t ance f r om the s our c e ,  ambient p ol l ut an t  concent r at io ns , den s i ty of 
v e ge t a t ive c ove r , and p r evailing hy drolo gical and met e o r ol o gical condit ion s .  

Ground-l evel conc ent rations o f  N0
2 , CO , S02 ' part icul a t e  mat t e r  

( PM) , and PM1 0 at t h e  p o int of maximum DWTF imp act w e r e  e s t ima t e d .  A s  shown 
in Tabl e 4 . 2-5 , the maximum concentra t ions of the se pol l ut ant s as s ocia t e d  with 
the proposed DWTF were e s t ima ted to be in s i gn i f icant compared to back gr ound 
level s that have been mea s ured near the sit e .  As Tab l e  4 . 2-5 al s o  show s ,  the 
c ombined impact s of the e s t imat ed DWTF emi s s i on s  and back gr ound level s w oul d 
not exceed e s t ab l i shed Nat ion�l and Calif ornia Ambient Air Quality S tandards 
(NAAQ S and CAAQ S ) . The s e  s t anda r d s  are ba s e d  on leve l s  of air quality ne ces
sary , with an adequa t e  mar gin of s a fe t y ,  to p r o t ect the public he alth and 
we� fare f r om any known or ant icipated e f f e c t s of criter ia pol lut ant s ,  inc 1 ud-
in g e f fect s on ve ge t a t i on and wildli f e .  Due t o  the l ow concentrat ions o f  
criteria p ol lut ant s emit t ed by the pr o p o s e d  fac ility , and the resul t in g  
c ompliance with ambient a i r  qual ity standa r d s  a n d  DOE orde r s ,  no s i gnif icant 
boil o gical imp a c t s f r om criter ia p ol lut an t s are exp e c t e d .  

As shown i n  Tab l e  4 . 2-6 , ther e would n o t  b e  any s i gnif ican t  in crease 
in radi onuc l ide emi s s ions f r om the Level I a nd Level II de s i gn al ternativ e s ,  
relat ive t o  the n o-ac t ion alt ernat iv e .  The re sult s o f  LLNL ' s envi ronmental 
moni t or in g  pr o gr am ,  a s  di s cu s s e d  in S e c t i on 3 . 5 ,  d o  n ot ind i ca t e  any impact s 
f r om ra dionu clide emi s s ions t o  f l ora and f auna in the Livermore area f r om 
exi s t in g  LLNL operat ions , including the exist ing HWM facilit ie s .  The r e f or e , 
since there woul d  be a minor incr ease in radionucl ide . em i s sions f r om the 
pr o p o s e d  facil ity , t here woul d not be any si gni f icant impact s to f l o ra and 
f auna in the L ivermore r e gion f r om radionuclide s .  
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The pa thway f o r  dama ge t o  vegetation f rom heavy me tal s C noncrit e r ia 
poll utant s )  is through uptake f r om the s o il .  The r e f ore . the e s t imat e d  
concentrations o f  heavy me t al s in s o i l s  r e s ul t in g  from dep o sit ion of emi s sions 
f r om the alternat ive s were c ompared CTable 4 . 2- 10 t o  ave ra ge con centra t ions 
o f  t h e s e  heavy metal s f ound in Cal i f ornia soil s .  Th i s  c ompa r i s on indicat e s  
that there would b e  n o  s i gnif icant impact t o  ve ge t a t ion f r om heavy me t a l s  
emi t t ed from t h e  p r o p o s e d  facil ity be cau se t h e  concentrat i on s  are a t  least 
1 . 0 0 0- f old under l ev e l s  nat urally occurrin g  in the s o il . A c ompa r i s on o f  acid 
ga s e s  that woul d be emit t e d  from the prop o s e d  faci l i ty t o  plant dama ge 
thre sho l d s  i s  shown in Table 4 . 2- 1 1 .  The s e  emi s s io n s  woul d  al s o  not pre sent a 
s i gn i f i cant imp a c t  t o  v e ge t at ion be cause the c oncent rat ions of the ga s e s  w oul d 
be mu ch l e s s  than the l owe r  plant dama ge thre shold s .  

Impa ct s t o  wil dlife from heavy me t al s  woul d oc cur only by 
accumula tion through the f o o d  chain.  As discu s se d  abov e .  the concen t rat ions 
that w oul d ac cumul ate in the soil from the p r o p o s e d  fa c il ity are onl y a very 
minut e fract ion of what nat ur al ly oc c ur s  in the s o i l . The r e f o r e . there woul d  
not b e  any impa c t s  t o  wil d l i fe due t o  pl ant upt ake o f  heavy me t al s that woul d 
be emi t t e d  f r om the p ropo s e d  facility.  Because or gani c s  do not ac cumulate 
through the food chain.  wil dlife can be c ome imp a c t e d  onl y by very high lev el s 
o f  exp o s ure t o  o r ganic p ol l ut ant s .  The He al th R i sk As s e s sment c oncluded that 
there w oul d not be any e f f e ct s t o  humans from emi s s ions of or gani c c omp ound s .  
in addit ion t o  al l other c omp ounds that woul d be emi t t e d  f r om the exi s t in g  and 
p r op o se d  f a cil ity ; theref or e .  it can be ant icipat ed that ther e w oul d al s o  not 
be any impact s t o  w il dl i f e  f r om emis s ions of crit e r ia a nd noncrit e r ia 
p o l l ut ant s .  

The r e s ul t s  o f  LLNL ' s env ironmental monit or ing program. a s  di s cu s se d  
i n  S e c t ion 3 . 5 .  d o  not indica t e  any impa c t s  t o  fl ora a nd fauna from 
radi onucl ide emi s sions at LLNL .  
radionu c l i de p ollutan t s  f r om LLNL 
lev el s of these p ol l u t ant s from 

Because cur r ent l evel s of nonc r it e ria and 
are 
the 

l e s s  than s i gnifican t . 
propo s e d  DWTF.  which 

the addit ional 
woul d al s o  be 

l e s s  than s i gnifi cant . w oul d not have a s ignif icant impact on fl ora and fauna 
in the L ivermore are a .  
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TABLE 4 . 2- 1 0 .  CONCENTRAT ION O F  SELECTED NONCR ITER I A  POLLUTANT S I N  SOIL 

Av erage 
Concentrat i on E s t ima t e d  S o il Concent r a t i on at 
In Cal i f ornia P o int of Maximum ImEa c t b (mg/kg) 

Pollutant S o il sa (mg/k g )  No Act ion Level I Lev el I I  

Ar senic 4 . 2  1 .  1 1  x 1 0-5 4 . 9 9  x 1 0-6 6 . 3 8 x 1 0-7 

Bery l l i um 0 . 9 4  5 . 43 x 1 0-4 2 . 44 x 1 0-4 2 . 2 0 x 1 0- 6 

Cadmium 1 . 3  1 . 1 1  x 1 0-5 4 . 9 9 x 1 0- 6 2 . 3 0  x 1 0-7 

Chr omium ( t o t a l )  2 4 . 7  8 . 3 9 x 1 0-5 3 . 7 8  x 1 0-4 1 . 9 7 x 1 0-7 

Lea d 5 3 . 3  2 . 2 5 x 1 0- 3 1 . 0 1 x 1 0-3 2 . 2 0 x 1 0- 6 

Me rc ury < 0 . 0 5 1 . 1 1 x 1 0-5 4 . 9 9  x 1 0-6 6 . 1 3 x 1 0-5 

Nickel 1 3 . 7  3 . 1 0 x 1 0-4 1 . 4 0 x 1 0-4 1 . 9 1  x 1 0-5 

B ( a ) P  ( or gani c ) 0 . 0 0 1  - 1 . 0  0 1 . 5 2  x 1 0- 7 1 . 5 2 x 1 0-7 

B ( a ) A  ( o r gani c )  0 . 0 0 1  - 1 . 0  0 7 . 6 1 x 1 0-7 7 . 6 1  x 1 0-7 

D ioxin s 1 x 1 0- 6 - 4 . 0  x 1 0-5 0 4 . 9 6  x 1 0-9 4 . 9 6  x 1 0-9 

a Env iro sphere Company . 1 9 85 . 

b Radian . 1 9 8 8 b .  

B ( a ) P  = Benz ( a ) pyrene 

B ( a ) A  = Benz ( a ) anthracene 
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Hy dr o ge n  
Fl uor ide 

Hy dro gen 
Chl oride 

TABLE 4 . 2- 1 1 .  CO MPARI SON OF E MI S S IONS O F  ACID GASES 
TO PLANT DAMAGE THRE S HOLDS 

Th r e shol d Concentrat ions 
Shown t o  Cause 

Plant Dama ge 

E s t imat e d  Con centrat ion 
a t  P o int of Maximum Impact a 

No Ac t i on Level I L ev el I I  

0 . 0 0 0 1 2  - 0 . 0005 8 p pmb 0 0 . 0000 18 ppm o . 0000 1 1  p pm 
( 2 4-hour avera ge ) ( 2 4-hour ( 2 4-hour 

av er age ) av erage ) 

4 - 1 3  p pmc 0 0 . 0 0 0 6 8  p pm 0 . 0 0 0 3 7  p pm 
(appr oxima t e l y  3-hour ( l -hour ( l-hour 

exp o s ur e )  exp o s ur e )  exp o sur e ) 

a Radian . 1 9 8 8b .  

b Greenhal gh and B r ow n .  1 9 8 2 ; Na t i onal Re search Council of Canada . 1 9 7 7 ; 
Nat ional Aca demy o f  S c ie nce s .  197 1 .  

c U . S .  Environmental P r ot e ct ion Agency . 1 9 7 8 .  
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4 . 2 . 6  S o c ioe conomi c s  and Land U s e  

4 . 2 . 6 . 1 S o c ioec onomi c s  

Current ly , 
r equire 47 empl oye e s  

3 5  emp l oy e e s  work 
( 1 2 new empl oyee s )  

in HWM. The pr o p o s e d  DWTF woul d  
f o r  

incr eas e i n  empl oyment from t h e  pres ent lev el , 
facil i ty operation.  The ne t 
i f  all new emp l oy e e s  moved t o  

the L ivermore area f r om out si de the area and had a n  ave ra ge family s iz e  o f  3 ,  
woul d gene r a t e  a popul ation incr eas e o f  3 6 .  Th i s  incr eas e r ep r es ent s l e s s  
than 0 . 1 pe r cent o f  the 19 85 populat ion in the City o f  L ivermor e .  Be cau se the 

empl oyment ge nerated by the pr o p o s e d  DWTF w o ul d  only hav e a smal l imp ac t  on 
the L ivermore area ' s  populat io n ,  de t a iled analy s e s  of l ab or co ndit ion s ,  
housing, u t i l it ie s ,  and other s o c i o e c on omic impact s are not warran t e d .  

4 . 2 . 6 . 2  Land U s e  

Land u s e  imp act s r e s ul t in g  from the ope r at ion of t h e  prop o s e d  DWTF 
woul d  d i f fe r  for each of the thr ee alterna t ive s it e s .  

The LLNL Sit e D ev el opment and Fa cil i t i e s  U t i l iz a t i on Plan (LLNL , 
1 9 8 4 )  r e c omme nds that facil i t i e s  with continuou s  t ru ck tra f f i c , such a s  the 
DWTF,  be l ocated away f r om l i ght laborat or ie s and o f f i c e s  to separate truck 
t r a f f i c fr om aut omobil e ,  pede s t r i an ,  and bicycle t r a f f i c .  Othe r  land u se 
conce rn s r e garding operation of the prop o s e d  DWTF incl ude the separat ion of 
the prop o se d  DWTF f r om r e sident ial area s , v i sual a e s t he t i c s ,  and con s i s t en cy 
with LL NL ' s site dev el opment plan ( LLNL , 1 9 84 ) . 

Operat ion o f  the p r o p o s e d  DWTF at S i t e  D would have l e s s  of an 
imp act on nearby r e s i de nt ial land u s e s  than the other tw o al t e rnative s i t e s  
( se e  F i gure 3 . 8- 1 )  becau s e  S it e  D i s  l o cat e d  farther f r om pl anned r e s i dent ial 

areas ( 5 , 2 0 0  f e et ) . Th e  exi s t i n g  t r e e s  s ur r ound in g S i t e  D w oul d prov ide a 
v i sual b u f f e r . The p r o p o s ed DWTF operat ion on S i t e  D w o ul d be con s i s t ent with 
LLNL ' s s i t e  dev el opment plan .  Trucks coming t o  the DWTF a t  S i t e  D w oul d not 
have to cro s s  a ny maj or roads or pedestr ian a nd bicycle path s .  
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Site F,  l ocated in LLNL ' s buf fer zone , is cl ose (about 8 0 0  fee t )  t o  

a planned resident ial are a .  Addit ionally, l ocating a DWTF a t  Site F woul d 

require that tr ees be plant ed to make the facil ity less visibl e  from Va sco 

Roa d.  Development on the buf fer zone is incon s ist ent with LLNL ' s  site 

devel opment plan. However,  Site F has adequate traf fic segregation, and truck 

traf fic woul d not have to cro s s  any maj or roads and woul d not affect exi st ing 

pede st rian and bicycl e paths . 

I f  the proposed DWTF were t o  operate at Site I ,  acce s s  to the 

facil ity from LLNL woul d require t rucks to cross East Avenue and the Alameda 

County bicycle path on the south side of East Avenue . Site I is close s t  t o  

exi sting resident ial development 0 , 9 0 0  feet ) and would be vi sible from both 

East Avenue and Vasco Road. 

4 . 2 . 6 . 3  Utilities 

The Level I and Level II de signs woul d  use approximately 2 2  mil l ion 

cubic feet per year of natural gas (6 percent of t otal LLNL use) for DWTF 

heating, st eam generation,  incineration, and hot wat er proces sing. Five 

mil lion kil owatt hour s per year of electricity ( 2  per cent of t o t al LLNL use ) 

woul d be used t o  run proce s s  equipment , and 8 . 5  mil lion gal l ons of water ( 3  

percent of t o t al LLNL use ) would be used f or pr ocess operat ions and coolin g .  

Maximum average DWTF wastewater flow s  t o  t h e  City o f  L ivermore wast ewater 

treatment plant would be approximat ely 40  gal lons per minut e (4 per cent o f  

t ot al LLNL peak wast ewater di scharge ) .  An adequate supply and capacity of 

these ut ilit ies are ava ilabl e ,  with no significant impact ant i cipated.  

4 . 2 . 7  No ise 

The induce d draft ( ID )  fans in the incinera t or st ack woul d be the 

mo st l ikely source of o f f-site no ise from the prop o sed DWTF. Noise from the 

ID fans in the incinerat or st ack f or the Level I I  de sign has been evaluated 

for it s potent ial noise impact f or re cept ors adj acent t o  Site D.  This 
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eval ua t ion include s estimat ing the sound p ower l evel of the ga ses exit ing the 

incinerat or stack. estima ting the directional effect s of no ise from the t op at 

the stack horiz ontally ( i . e . •  t owards re cept ors in line of sight ) .  and 

accounting f or l o s se s  in the path between the st ack and the near est recep t or s .  

S ound ener gy woul d not emana t e  uniformly fr om the vertical stack 

opening. For recep t or s  in a direct line of sight . t he propagation angl e is 

as sume d to be horiz ontal or 9 0  degree s .  A correct ion fact or of 6 dBA is 

appl ied to the t otal sound power level to acc ount f or the direct iv ity effect . 

Thi s  fact or is the correct ion fact or rec ommended for noise sources at 2 5 0  

hertz (hz ) and a 9 0  degree propagation angl e from a vertical source (Edison 

Electric Ins t itut e .  19 7 8 ) . 

be : 

Therefore.  the overall s ound power level at the st ack openings woul d 

source 

t onal effect s 

109 dBA 

+ 3 

direc t ivity effec t s  - 6 

1 0 6  dBA 

Ldn is a measur e of noise that has been correlat ed with public 

annoyance in dif ferent land uses.  Ldn value s are typical ly adopted by l ocal 

planning agencies to quanti fy the level of noi se considered acceptable f or 

each land use within it s j uri s dict ion . P ort ions of the Noi se Element of the 

Al ameda County Plan were reviewe d  f or information concerning any l ocal noise 

crit er ia .  The se criteria e stabl i sh that ext erior noise levels shoul d not 

excee d :  

• 6 0  Ldn f or singl e  family res ident ial use s ; 

• 65  L dn f or mult i-family resident ial uses and tran sient l odging ; 

• 7 0  Ldn for school s .  l ibrarie s .  churches . hospital s .  nur sing 

home s .  play ground s .  and neighborhood parks ; 
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• 7 0  Ldn for commercial uses ; 

• 7 5  Ldn for industr ial use s  and agricul tural areas ; and 

• 75 Ldn for act ive outdoor recreat ion area s ,  such as golf cour s

e s ,  water recreat ion area s ,  and riding stables , e t c .  

As suming 24-hour operat ion during campaign s  o f  the Level I I  

incinerator at S i te D ,  the resul t ing noise level a t  the nearest re sident ial 

re cept or ( 1 , 600 feet east of the sit e )  would be a Ldn of 4 2 .  This level is 

less than noise levels spe cified in the Noise El ement of the l ocal c ommunity ' s  

land use plan f or single family resident ial area s ,  and well below the crit eria 

ident ified f or commercial / indus trial/agr icul tural area s ( 7 0-75 Ldn ) , which 

more cl os ely de scr ibe the land use imme diat ely adj acent to the LLNL fa cil ity . 

On-site noise level s within the DWTF proc e s s  buil dings woul d be l imited t o  

8-hour exposures o f  8 5  dBA, which i s  equivalent t o  8 4  Ldn (Be cht el , 19 87 ) . 

The maj or sources of on- site noise at the DWTF fac ility woul d be the the 

indu ced draft fans and the c ombu st ion air fan s .  Equipment specif ications f or 

these unit s will require the vendor t o  supply uni t s  which hav e sound-deadening 

devices that will mee t LLNL Requirement s f or Occupat ional Exposure to Noise 

(85 dBA at  three feet ) (Bechtel , 1 9 87 , pp . 1 1 1 7-43 and 1 1 17-5 0 ) . This sound 

power level at the stack opening woul d result in a s ound power level o f  

approximately 6 6  dBA at ground level near the stack .  

Operation of the Level I de sign incinerat or is est imated t o  be 

s imilar t o  Level I I  noise impa c t s .  

4 . 2 . 8  Tran sportat ion Impact s 

Department of Transportat ion (DOT ) regul at ions ( 49 CFR 1 6 1 ) , Nucl ear 

Re gulat ory Commi s s ion (NRC ) re gulat ions ( 1 0 CFR 7 1 ) , and Department of Energy 

regulat ions (DOE Orders 5 48 0 . 1B ;  5 480 . 2 ;  and 5 480 . 3 )  apply t o  all haz ardous 

and radioactive material s tran sferred fr om LLNL . Table 4 . 2- 1 2  pre sent s a 

compar i son of the est imated quant ities of wa ste requiring o f f- s ite dispo sal , 

the vehicle miles traveled (VMT ) , and truck trips generated by the two design 
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� 
0-
0-

W a s t e  Type 

TABLE 4 . 2- 1 2 .  ESTI MATED TRAN SPORTATION IMPACTS OF ALTERNATIVES 

Level I I  
No Act i o n  Lev el I (Ere ferred al t e r na t i v e )  

Quan t i t y  Q ua n t i t y  Quant i ty 
Shipped T r uci 

VMTc 
Shipped T r u ci 

VMT
c Sh i pped T r u ci 

VMTc O f f- S i t e  Trips O f f- S i t e  T r i p s  O f f- S i t e  T r i p s  

I nc r e as ed O f f- S i t e  
T r e a t ment and D i s�o s a l

a 

Quan t i t y  
S h i pped 

O f f - S i t e  
Tr �ck

b c 
T r I p s  VMT 

5 4 4 , 5 7 5
e 

7 , 8 4 0  2 . 1 56 , 1 5 0  5 4  3 0 , 2 4 0  2 , 1 8 1 , 8 5 0  5 5  3 0 . 8 0 0  3 . 9 7 9 . 0 0 0  1 00 5 6 . 0 0 0  Sol i d� fied l iquid mixed 1 4  
w as t e  (lb/y r )  

Ra dioactive sol i d  w a s t e  6 5 9 , 0 0 0  1 7  9 , 5 20 65 9 , 0 0 0  1 7  9 , 5 20 4 46 , 0 0 0  1 2  6 , 7 2 0  66 6 , 0 0 0  1 7  9 , 5 2 0 
( l b / y r )  

Sol id i f ied haz a r d ous l iquid 0 0 0 6 3 2 , 5 00 1 6  1 0 , 0 0 0  5 5 0 . 0 0 0  1 4  8 , 7 5 0  8 3 , OOO
f 

3 1 , 8 8 0  
w a s t e  (lb/y r )  

Haz ard ous l iquid was te 8 2 3 , 2 5 0  2 5 6  1 6 0 , 000 1 0 , 0 0 0  4 2 , 5 0 0  1 0 , 0 0 0  4 2 , 5 0 0  66 6 , 4 0 0  208 1 3 0 . 0 0 0  
( ga l / y r )  

TOTAL ( p e r  y e a r )  2 8 7  1 7 7 , 3 60 9 1  5 2 , 2 6 0  8 5  48 , 7 70 3 2 8 1 9 7 , 4 0 0  

I n creas e d  o f f- s i t e  t r e a tment and d i sposal is included f o r  compa r i s on purposes onl y .  The anal y s i s  o f  this al terna t ive d i s cu s s e d  i n  
a 

b 

c 

d 

e 

f 

Chap t e r  2 . 0  concluded that this is n o t  a v iabl e al t e rna t iv e .  

Truck l oad s i z e  f o r  radioa c t iv e  sol i d s  w a s  a s sumed t o  b e  4 0 , 0 0 0  l b s ,  t he aver age l oad s i z e  f o r  sol id r ad i oa c t i v e  w a s t es from f i s ca l  
y e a r  1 9 8 6  LLNL ma ni f e s t s .  Ave r a ge t ruck l oa d  s i z e  for l iquid s ,  3 2 1 8 . 4  g a l  (Env i ronme n t  Repo r t e r ,  1 9 8 3 ) . 

Vehicl e mil e s  t rav e l e d  (VHT) . Radioactive and mixed w a s t e s  were a s sumed t o  be haul e d  t o  Mercury , Nev ada, 5 6 0  m i l e s  from LLNL .  
Nonradio a c t iv e  w a s t e s  were a s s ume d  t o  go t o  U . S .  Pol l u t io n  Con t r ol i n  Cl iv e ,  U t ah, 6 2 5  m i l e s . 

These l iquid wastes are s ol i4 i fied b e f o re being shipped o f f s i t e .  
f o l l ow i n g  a s s umpt ion s : 

• Incinerator ash densi ty is 5 . 3 5  l b / gal ; 
• Each 5 5 - gal l o n  drum contains 3 7  ga l l ons of w a s t e � and 

The proj e c t e d  v o l um e  f l ow s  w e r e  c onv e r t e d  to w e i gh t  u s i n g  the 

• Density o f  the s ol id i f icat ion w a s t e  is 1 25 I b / f t  

One gal l on o f  w a s t e ,  t here f o r e ,  be comes 2 5  l b s  o f  sol idi f i e d  w as t e .  The q u an t i ty l i s t ed i nc l u d e s  the w e i gh t  o f  t he s ol i d i f i ca t i o n  
a ge n t .  

The s e  sol i d i f ie d  was tes a r e  curre n t l y  s t ored o n  s i t e  pend i n g  E PA ap proval o f  the Nevada Te s t  S i t e  t o  rece i v e  s ol i d i f ie d  m i xed w a s t es . 
The s e  fl ows are proj ected to increase w i th the Level I and Level I I  de s i gns prima r il y  because of the s c r ubbe r  b l ow d ow n  a s s o c i a t e d  
w i th i n c i n e r a t o r  f l u e  gas t r eatme n t . 

Nonrad i o a c t i v e  sol id w a s t e .  



a l t e rna t ive s  and the n o-a c t ion al t e rna t ive . These v a l ues  inc lude the w e i ght 

of the ceme nt and b i nde r used t o  s ol id i fy the wa s t e s  where ap propr ia t e .  Truck 

t r ip numbe rs were gene ra t ed by d iv id ing the was t e  f l ow by an assume d l ead 

s iz e .  Drums of ceme nt and binde r were as sumed to req u i re no ad d i t i onal 

sh iel d i n g .  The load volume f or l iquid haz ard ous was t e s  is t he value calcu

lated  by I CF .  Inc . •  of Was hingt on.  D C .  in a study prepared for E PA' s O f f ic e  of 

Sol id  Was t e .  It  is the ave r a ge value f r om ma n i f e s t s  c ol l e c t e d  in Cal i f ornia . 

Mas sa chuse t t s .  New York . and Texas (Env ironm e nt Rep ort e r .  1 9 83 ) . VMT values 

were es t ima t e d  by mul t i plying the t o t al t ruck l oad s by the d is t ance t o  Cl iv e .  

Utah f or t he nonrad i oact ive l iq u i d s  and t o  Me rcury . Nevada f or the rad i oact ive 

s ol i d s . 

The inc i dence of traf f i c ac c i dents i nvolv ing t rucks i n  Cal i f orn ia i n  

1 9 8 5  w a s  4 . 6 6 ac c ident s per m il l ion m il e s  t rav el l e d  ( Cal i f ornia H i ghway 

Pa t ro l .  1 9 8 6 ) . Th i s  number was ge ne ra t e d  f rom Ca l i fornia H i ghway Pa trol ( CH P )  

da t a .  wh ich d e f ine a n  ac c ident a s  caus ing human de ath o r  inj ury o r  more than 

$4 . 000  dama ge . Ve h i c l e  m il e s  t rav e l l e d  f or t rucks was es t ima ted by the 

Hi ghway Pa t r ol ba s e d  on d i es el fuel purcha s e s  rep ort e d  by t ruckers to t he 

Board of Equal i z a t i o n .  F i gure 4 . 2- 2 i l lus t rates the t rend in t ruck a c c i d e nt 

rat e s  in Cal i f ornia ove r  t he 1 9 8 2 - 1 9 8 5  t ime pe r i o d .  

U s i ng t h e  1 9 85 t ruck acc i de nt rat e and t he de s i gn was t e  throughput 

v ol ume s . t ruck t raf f ic f r om the no-a c t ion a l t e rna t ive w oul d be expe c t e d  t o  

p roduce one acc i d e nt each 1 . 2  years . Th e  Level I d e s i gn w oul d reduce the 

ac c i dent rat e by 7 0  pe r ce nt , to one ac c i dent  each 4 . 1  years .  The L evel I I  

de s i gn woul d  b e  expec t e d  t o  reduce the ac c i d e nt rat e by 7 2  pe rce nt , t o  one 

ac c i de nt each 4 . 4  yea rs . Of f- s i t e  t rans p ort of al l was t e s  woul d  be expe c t e d  

t o  inc r eas e t h e  ac c id ent rat e by 1 1  percent . t o  one ac c i de nt each 1 . 1  years . 

Was t e s  l is t ed as m ixe d 1n Table 4 . 2-1 2  must c ur re ntly be s t ored on 

s i t e  pend i ng approval of the Nevada Test S i t e  to r e c e ive s ol i d i f ie d  was t es 

cont a ining haza rdous mat e r i al s .  A small fra c t ion ( l e s s  than one pe rcent ) of 

the nonrad i oac t ive l iq u i d s  cont a i n  haz ard ous was t e  s olvent s that . when un

t rea t e d , are  banne d f r om landf il l ing by the EPA. The se s olvent s are a l s o  
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currently s ol idified and st or ed on s i t e  pending the availabil ity of facil ities  

t o  dispose o f  them . 

Any unintended spill or rel ease o f  haz ardous wastes from a hi ghway 

transporter is cl assified by the Cal iforni a Hi ghw ay Patrol as a hazardous 

was te "incident . "  Fi gure 4 . 2-3 summariz es the number of haz ardous was te 

incident s rep orted in Cal i fo rni a dur ing the past four years . Typical l y .  about 

one-hal f of thes e incident s  are the resul t of traf fic accident s .  The remain

der ar·e the resul t  o f  int ent ional "midni ght d umpers " and damaged or defective 

valves and cont ainers (Hannahs . p ers onal communication. 1 9 87 ) . 

I t  shoul d  be not ed that transpor t ing waste s ol id s  ac coun t s  for 95 

percent o f  the proj e cted t ruck trips from the l evel II facility . and that 86 

per cent (by weight ) o f  this s ol id was t e  is the resul t  o f  s ol idif icat ion of 

mixed and haz ardous was t es in concrete or gypsum binder ( s ee Table 4 . 2- 1 2 ) . 

Drums o f  s ol idif ied mat erial woul d  be less  likely t o  release hazardous 

mater ial s to the env ironment in the event of a traffic mishap than liquid

filled containers . 

Improved s ol idi f ication agent s are currently be ing eval uated as 

sub s t itutes for concrete and gyps um. Truck transp ort values in Tabl e 4 . 2-10 

as sume the use o f  concrete s ince this is the heaviest s ol idi fication agent 

avail able ; thus . a conservatively high estimate o f  t ruck l oads o f  solidi fied 

mixed was tes resul t s .  In spite of this cons ervative es t imate .  proj ected truck 

trips from the Level I and Level I I  al ternat ives would be approximat ely 

two-thirds l e s s  than tho s e  from the no-act ion al ternative.  

Another factor t o  be considered in proj e c t ing LLNL t ruck traf f i c  is 

the proj ected popul ation growth in the Livermo re-Amador Val l ey area.  This 

gr owth is exp e cted t o  res ul t  in a 92 percent in crease in t otal vehi cl e trips  

by the year 2 005 . c ompared t o  the 1 9 80 vehicl e trip s .  This demand w ill exceed 

current and pl anned capacity on s ome s e gments of 1-5 8 0  and 1-6 8 0 .  The most 

severely conge s t ed l ocati ons will be on 1-6 8 0  s outhb ound from Walnut Creek to 

Crow Canyon Road and between Pleasanton and Fremont .  and on 1-5 80 between 

Vas co Road in L ive rmore and 1-680 (Al ameda County Pl anning Department . 1 9 86b ) . 
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Figur e 4 . 2-3 . Californ i a  Ha zardous Wa s t e  Inc i d en t s  Rep o r t ed 

by the Calif ornia Highway Patrol 

Source : Hannahs . pers onal communi cat ion. 1987 . 
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Haz ardous waste tran sport from LLNL over these sections of 1-5 80 and 

1-6 80 is now and shoul d cont inue to be an in significant fract ion of total 

of f- s ite haz ardous waste transport . LLNL waste that is cur rently sh ipped over 

the se rout e s  would be incinerated in the proposed DWTF.  Two thou sand gallons 

per month of this waste is cur rently sh ipped to Cal if ornia Oil Recyclers in 

San Carl o s ; 1 . 25 0  gal lons per month is transp orted t o  Romic Chemical in East 

Pal o Al t o .  

The Level I I  design woul d resul t  in an estimated 2 8 8  fewer shipment s 

of haz ardous waste ea ch year t o  U . S .  Pollution Control in Clive . Utah relative 

to the no-act ion al t ernative . Sh ipment s to the Nevada Test Site in Mercury . 

Nevada . would increase by approximately 3 6  trip s  per year . Because trucks 

woul d travel 1-5 80 east from Livermore to 1-5 f or shipment s to both Utah and 

NTS . the impact of the Level I I  de sign (preferred alternat ive ) on the se 

highway s woul d  be 2 0 2  fewer truck trip s  pe r year relative to  the no-act ion 

al terna t ive.  Trucks transpor t ing all types of hazardou s  wast e s  from LLNL 

normally leave the facil ity in the lat e morning or early afternoon . 

Therefor e .  the trucks normal ly reach their de stinat ions or are beyond 

metropol itan areas dur ing peak traf fic volume hour s .  

4 . 2 . 9  Cul t ural Resources 

No impact s t o  cul tural res ources are expected.  There is  no ev idenc e 

of sen sitive cultural resour ce s on or adj acent to  the LLNL site (Univer sity o f  

Cal ifornia.  1 9 86 ) . 

I f  sub surface art i fact s are f ound on sit e .  a qual ifie d  archaeol ogist 

would evaluate the findings and determine appropriate mitigation measure s .  

4 . 3  Analysis of Po stulated Ac ciden t s  

Ac ci dent s can be postulated that have the pot ent ial to  af fect 

individuals and populat ions out side the DWTF buildings during facil ity 

operations . These po stulated accident s were considered f or the purpose of 
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eva luating maximum potential consequence s and t o  de termine if an accidental 

release of radionucl ide s or hazardou s  chemi cal s would re sult in an unac

ceptable do se to on- site worke rs or the public.  En gineered safety featur es 

will be de signe d int o the DWTF to ful f il l  their safe ty funct ions and maintain 

the int egrity of the pro p o sed facil ity shoul d a de sign ba s i s  accident (DBA) 

occur . Ad dit ionall y ,  a po stulated ac cident more severe than a DBA has been 

evalua t ed to a s se s s  the consequenc e s  of an ext remely low probability accident 

event . 

O f  the accident event s that were examined in the DWTF , the tw o 

po stulated accident s with the mo st se rious potent ial consequences were a 

fire in the Decontamination Buil ding and a maj or spill in the liquid wa ste 

feed tank area of the Incinerat o r  Buil din g .  The s e  two p o s tulated accident s 

were examined in detail and found t o  have an insign i f icant impact t o  on- site 

workers and the public . The radiolo gical do se s t o  the on- sit e worker and the 

public from a Dec ont am ination Buil ding f ire,  even in the event of a severe 

ac cident , were several t ime s bel ow the do se guidel ine s a s  shown in Table s  

4 . 3-2  and 4 . 3 -4 . I t  was al so  conclude d that chemical rel eases  resul t ing from 

a maj or spil l of haz ar dous chemical s in the l iquid waste fee d tank area would 

be several t ime s bel ow the Imme diat ely Dangerous to Life and Heal th ( IDLH) 

value s a s  indicated in Table 4 . 3-3 . 

I f  an accident did oc cur at the proposed DWTF, LLNL I S emergency 

response or ganizat ion would respond to initiate appropriate act ion to protect 

l ife and property at LLNL and within the vicinity . Fire contr ol , spill 

respon se ,  and coordina t ion with county and city emer gency service s would be 

conducted in accordance with the LLNL Emergency Preparedne s s  Plan (LLNL , 

1988b ) . The material pre sent ed in Sect ion s 4 . 3 . 1  and 4 . 3 . 2  will be fac t ored 

int o emergency pl anning and preparednes s for the DWTF. 

4 . 3 . 1  Potent ial Impact s o f  Postulated Ac cident s 

To det ermine potential DWTF acci dent s that coul d have adverse 

con s equence s .  an ac cident evaluat ion was init ial ly perf orme d t o  ident ify 
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haz ards ( such as indus trial and me chanical hazard s ,  and potential exp o sur es t o  

radi ological and haz ardous sub stance s )  that coul d p os sibly resul t  from 

mal func t ions of sy stem s ,  impr oper opera t ing condit ion s ,  operat or error , or 

na tural phenomena (LLNL and Radian , 1988 ) . This accident evaluation was then 

u sed t o  de termine the appropriate engine ered safety measure s ,  wh ich needed t o  

be incorporated int o the de sign of the pro posed fa cil ity , i n  order to  mi t igate 

the pot ent ial hazards . 

The postulated accident event s as sociated with each DWTF building 

that could re sul t in the lar ge st release s of radionuclides and / or hazardous 

chemical s are l i sted in Tab le 4 . 3- 1  and bound the consequenc e s  of pot ent ial 

fa cil i ty ac cident s .  For example , a postulated fire in the shre dder was 

as sume d t o  oc cur as a resul t of ignitable mater ial ( such as was t e  oil ) being 

mistakenly fed int o the shredder and the fail ure of the fire contr ol system. 

The source of this postulated f ire was assumed t o  be a spark generat ed by the 

shredder fr om me tal-t o-me tal contact and frict ion heat ing by electrical equip

ment . Because the maximum amount of haz ardous material available for a 

shredder fire would be l imited t o  S S  gal lon s ,  

resul t i n  l e s s  severe consequence s than the 

de s cribed in this sect ion. 

this type of ac cident would 

other postulated accident s 

Two po stul ated DBAs with the highest or most serious potent ial 

con sequences were evaluated in det ail . The se postulated DBAs are a fire in 

the Decontamination Building and a maj or spill of haz ardous chemical s in the 

liquid waste receiv ing and t ank feed area of the Incinerat or Buil din g .  

These postulated accident event s and their assoc iated consequences are di scus

sed in Se c t ion 4 . 3 . 1 . 1  and Sect ion 4 . 3 . 1 . 2 .  Se c t ion 4 . 3 . 2  further de s cr ibe s 

the consequence s of an ext remely low-probabil ity acc ident more severe than a 

DBA. 

4 . 3 . 1 . 1  Po stulated Fire in the Decontamina t ion Buil ding Single Area 

Cont aminated material containing various radionuc l ide s ,  equivalent 

in radiolo gical hazard t o  a maximum of 100  grams of plut onium (Pu-23 9 ) , coul d 
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TABLE 4 . 3- 1 .  PO STULATED DWTF ACCIDENT EVENTS 

DWTF Buil ding Accident Event 

1. Decontamina t ion Buil ding Fire 

2 .  Incinerat or Building Shredder Fire 
Shredder Hopper Fire 

3 .  L iquid Wast e Proce s sing Building 

4 .  Radi oact ive Waste/Cl ean St orage 
Buil ding 

5 .  Sol id Waste Proc e s sing and Wa s t e  
Re ceiving/Clas sif icat i on Buil ding 

6 .  React ive Material s Buil ding 

7 .  Truck /Tanker Parkin g Area 

8. Boiler/Chiller Building 

Source : LLNL and Radian. 1 9 8 8 .  
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Staging Area Fire 
Liquid Wast e Fee d Tank Sp ill 
Liquid Waste Feed Tank Spill and Fire 

L iquid Wa s t e  St ora ge Tank Spill 

Fire 

Fire 

Pr ocess Ve s sel Fire 
St ora ge Area Fire 

Spill 

Fire 



be s t ored or pr oce s sed in the De cont amina t ion Buil din g which is a single area 

wit hin the proposed DWTF.  For thi s postulated accident , this radioact ive 

material was assumed to be brought int o the buil ding in carboys and as  

contaminated equipment or mater ial . The aque ous cont ent s in the carboy s woul d 

be s olidif ied in one of the small decontaminat ion hood s .  whil e the 

c ontaminated equipment and mater ial ( e . g • • t o ol s .  laborat ory equipment ) woul d  

be decontaminated in o ther port ion s o f  the buil ding including , the lar ger 

walk- in hood s .  For this po stulated accident . a de sign ba s i s  ear thquake (DBE ) 

wa s as sumed t o  oc cur . f ol l owed by a fire spreading t o  mo st areas of the 

building such that al l 1 0 0  grams of the pl ut onium-equival ent mater ial wi thin 

the buil ding would be c ome inv olve d in the fir e .  

The Decont aminat i on Building will be de signe d f or a high level of 

protect ion and structural int e grity becau se of it s potential radioactive 

invent ory . Mul tipl e level s of protec tion .  incl uding nonf lammable construct ion 

ma terial . will be inc orp orated int o the buil ding de sign t o  prevent the 

occurrence of fire in the Decontamination Building. The maj or ity of the work 

perf ormed in the Decontamination Building would be perf ormed in individual 

decont amination or walk-in hood s .  The work woul d not be concent rated in one 

loca t i on but dispersed thr oughout the building. A sei smically-qual ified.  

aut omatic fire- spr inkl er sy stem de signed t o  remain operat ional dur ing and 

after a DBE will serve the entire building. including the last stage of the 

HEPA f ilters  on the buil ding exhaust sy stem .  Rel eases of radionucl ide s from 

hood s .  equipment . and the main ventilation sy stem will be f iltered by two 

stage s  of testable HEPA f il t rat i on sy st ems and would be di scharge d 5 0  feet 

above ground. Engineered safe ty features whi ch will be incorporated in the 

Decont aminati on B uilding are l i st ed in Sect ion 2 . 8 . 3  and Tabl e 2 . 8-2 . 

For this postulated ac cident . it was assumed that if a fire we re t o  

follow a DBE .  the pr oduct s o f  combustion woul d  migrate int o the main room of 

the Decontamination B uil ding and int o the air fil trat ion sy stem. Radioact ive 

material equival ent in radiol o gical haz ard t o  1 0 0  grams of Pu- 239 woul d be the 

maximum quant ity al l owed in the buil ding at any one t ime . Thi s  quant ity was 
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as sumed t o  be available during the postulat ed fire.  The fract ion release d  �n 

a fire woul d be 5 x 10-4 (Mi shima and Schwend iman.  197 3 ) . The t otal amount of 

radioact ive mater ial that would reach the f iltra t ion sy stem is equivalent �n 

radiolo gi cal haz ard t o  5 0  mil l i grams of Pu-2 39 . 

In order t o  det ermine the t otal amount of radioa c t ive mater ial that 

woul d  be emit ted through the HEPA sy stem . two ca ses were analyz ed by vary in g 

the HEPA filter cont rol eff iciency . Ca se 1 conservat ively as sumed that the 

building and equipment exhaust sy st ems w oul d only be fil t ered by one of the 

tw o stages of HEPA f ilt er s .  This one stage i s  assumed t o  have a filter 

e f f iciency of 9 9 . 9  percent (Elder et al . •  1986 . p . 2 2 ) . which is l e s s  than the 

normal operat ion efficiency of HEPA filters of 9 9 . 9 7 per cent . To det ermine 

the consequence s of the HEPA fil trat ion sy stem de grada t ion. Ca se 2 was 

p o s t ulat ed . a gain using one funct ional HEPA filter with an efficiency of only 

90 percent ( i . e • •  an additional de gradation by a fact or of 1 0 0 ) . 

The potent ial consequen ces of the DWTF ac cident s were calcula ted 

using the MATHEW /ADP I C  d i spersion model s  (Lange . 197 8 ;  Sherma n .  197 8 ) . The se 

are three-dimen s ional model s that calculate the disper sion of mat erial in the 

atmosphere taking int o account turbul ent diffusion. radioact ive de cay . gravi

tat ional set t l ing (based on part icle s iz e ) .  and dry dep o s i t ion . Air con centra

t i on s  and gr ound dep o sit ion are cal cul ate d and are sub sequently conv erted t o  

radioact ive do se f or var ious pathways using do se fact o r s .  

The inhal ati on do se fac t or s  used are based o n  Internat ional 

Commis s ion on Radiolo gical Prote c t ion ( I CRP )  Publicat ion s 26 and 30 ( I CR P .  

19 7 7  and 19 7 9 )  and cal cul ate 5 0-year committed do se equival ent s .  Ext ernal 

(air immer sion and ground exp o sure ) dose fact or s are based on NUREG/CR- 19 18 

(Kocher . 1 9 8 1 ) .  A c omparison of do se fact or s  f or the nucl ides of concern 

showed that air immersion and ground expo s ure pathway s were in signif icant 

relat ive t o  the inhal at i on pathway . Chronic exp o sur e pathway s .  which depend 

primar ily on ground depo sit ion.  were al s o  f ound t o  be in significant relat ive 

to the inhal ation pathway . The do se s present ed in this accident analysis  

are commit ted effective dose  equivalent s (i .  e . . they account f or the t o tal 
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dose re ceived ove r 5 0  years due t o  the uptake of radioactive material as a 

resul t  of the accident ) .  A more detailed discu s s i on of the as sumptions and 

model s u sed in the ac cident analy ses is pre sented in "Analysis of Po stulated 

Ac ci dent s at the Proposed Decontamination and Wa ste Treatment Fa cil ity at the 

Lawrence L ivermore Na tional Laborat ory "  (LLNL and Radian. 198 8 ) . 

The cal cul ated consequences ( i .  e . . radiol ogical do se s )  from thi s 

postulated ac cident are presented in Table 4 . 3- 2 .  The c ommitted e f fe c t ive 

do se equival ent is wel l bel ow the on- site and o f f- site guidel ines . The 

maximum o f f- site commit ted effective do se equivalent woul d  be 3 . 1 x 1 0-2 rem 

c ompared t o  the EPA Protective Act ion Gui de s f or whol e-body expo sure t o  

airborne radioactive mater ial of 1 rem ( U . S .  Environme ntal Prot ection Agency . 

198 0 )  . 

4 . 3 . 1 . 2  Po stulat ed Incinerator L iqui d Wa ste Receiving and Feed Tanks Spill 

For this p o s tulated acc ident scenar i o .  on- site and o f f- site 

exposures t o  hazardous chemical vap or s were evaluated.  These expo sures were 

assumed to be the resul t of a maj or spill of or ganic s olvent s and solutions 

from the liquid waste receiving and feed tanks cau sed by a DBE . I t  was 

as sume d f or this scenario that the tank s .  at maximum st or age . woul d instantan

e ou sly ruptur e .  spil lin g ap proxima t ely 6 .  000  gallons of or ganic liqui d waste 

within the liquid waste receiving and feed tank area of the Incinerator 

Buil ding. All organic compound s .  excep t o il and die sel fuel . were assumed t o  

evap orat e .  

Spec ific sa fety features will be incorporat ed int o the de sign o f  the 

liquid waste receiving and feed tank area of the Incinerat or Buil ding t o  

cont rol l iquid and vapor rel ease s in case of a spill o f  liquid wastes . The 

waste receiving and feed tanks will be placed in a sei smi cal ly-qual ified room 

inside the Incinerat or Building that woul d remain funct ional dur ing and after 

a DBE . This room woul d  conf ine a spill and the resul t ing chemical vap or s .  

Damper s will be instal l ed i n  al l openings (approximately 9 square feet ) t o  the 
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TABLE 4 . 3 - 2 . CONS EQUENCE S OF A PO STULATED DECONTAMINAT ION BU ILD ING FIRE 

Commit t ed Ef fect ive Dose Egu ivalent (rem) 
Distance 

Locat ion (me t er s )  Ca se 1a Ca se 

On S i t e  1 0 0  4 . 0 x 10-5 4 . 0  x 

O f f  S it e  2 2S
d 1 . 2  x 1 0-4 1 . 2 x 

O f f  S i t e  7 0 0 f 3 . 1 x 1 0-4 3 . 1  x 

a Case 1 as sumed 9 9 . 9  percent HEPA filter efficiency . 

b Ca se 2 as sumes 9 0  percent HEPA f il t er eff iciency . 

Dose 
2b Guidel ines 

1 0- 3 0 . 5 - 2 S
c 

1 0- 2 1 e 

1 0-2 1e 

c Radiol ogical whole body dose guide l ine for ext remely unl ikely accident s 
( i . e • • ac cident s that will probably not occur during the operat ional life 
of the facil ity ) . Thi s  cate gory include s de sign ba s i s  accident s (Elder et 
al • • 1 9 8 6 . Table VI . p .  1 7 ) . 

d Nearest LLNL site boundary distance . 

e S ource : U . S .  Environmental Prot ection Agency . 1 9 80 . p .  2 . 3 .  

f Location of maximum do s e .  
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l iquid waste receiving and feed tank area . including an air sup ply duc t and 

l ouver opening of the ro om and tw o exhau st fan duc t s  in the ceiling. The s e  

dampers would close a u t omat ical ly i n  the event of a fan shut o f f .  fire . or 

liquid entering the room sump as de tected by a sensor . A s e i smically-quali

fie d .  aut omatic system f or suppre s s ing fire with expande d foam will be inc or

porated in the building de sign .  Thi s  sy stem woul d control potent ial spi l l s  or 

fire and prohibit hazar dou s vap ors from sprea din g.  An addit ional back-up f ire 

spr inkl er sy s t em with high temperature spr inkl er hea d s  ( that woul d aut omati

cally a c ': i.va t: e  if the foam .sy s t em doe s not suppre s s  the fire ) w il l  al so be 

included in the building de s i gn .  These safety features will b e  de s i gned t o  

prevent relea se s of hazardous chemical vap ors t o  the environment and t o  remain 

operati onal dur ing a DBA. 

The po stulated spill f ol l owing a DBA woul d  resul t  in haz ardous 

or ganic liquid spreading to the tank st ora ge ro om fl oor.  The tank st ora ge 

room would hav e  the capacity t o  ret ain a maximum spill volume plus fire 

sprinkler wat er . A1 though the intake and exhaust dampers would be 

seismically- qual i f ie d .  it was conservatively as sumed in this po stul ated 

ac cident that there would be a complete failure of all intake and exhau st air 

damp e rs to cl o se in the incinerat or tank room .  al l ow ing the haz ardous vap or s 

t o  be relea sed . I t  was al so  assumed that no  s p ill response or cleanup act ions 

woul d  be taken and that l iquid evap oration woul d  cont inue long enou gh f or 

maximum downwind concentrat ions of each spill c omponent t o  oc cur . For s ome of 

these l iquid spill component s .  it woul d take up to two and a hal f hour s of 

evap orat ion f or the maximum downw ind concentrat ion t o  oc cur . 

The consequenc e s  of the postulated spill were evaluated using the 

Complex Haz ardous Air Release Model ( CHARM*) . which is a Gau s sian Puff model 

used to e s t imate impact s from accident ial rel eas e s  of haz ardous chemical s 

(Ra dian. 1987b ) . CHARM* uses  the chemical and thermodynamic properties of the 

sub st ance spilled t o  de t ermine the emi s si on charac ter ist ic s  of ea ch spill 

s cenario . For both l iquid and gaseous release s .  the model all ow s  pha se 
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transitions t o  oc cur . For l iquid relea se s .  the spill p o ol siz e  and result ing 

evaporat ion rat e s  are c omput e d .  The evaporat ion rat e then de termine s the mas s  

emi s sion rat e .  The CHARM� model predict s the l ocation and concentrat ion o f  a 

ga s cl oud resul t ing from a po stulated accidental rel ease of hazardous materi

al . The CHARM� model has been val idated in several t e st spill exper iment s 

conducted at DOE facilit ie s  in Cal if ornia ( Bal ent ine and E 1 t gr oth.  1 9 85 ) . 

The e st imated on-site and o f f- site concentra t ions of  the se var i ou s  

hazardous chemical s are l i s t ed i n  Table 4 . 3-3 . The s e  cal culations indicate 

tha t on- s ite and of f-site concentrations woul d be appr oximat ely 10 to 1 . 0 00 

t ime s l e s s  than Imme diately Dangerous to L ife and Heal th ( IDLH )  value s .  IDLH 

value s repre sent the maximum concentration of the se hazardous chemical s that a 

per son coul d  be exp o se d  t o  f or 3 0  minut e s  witho ut any e s cape- impairing 

sympt oms or any irrever s ible health ef fect s (Na t ional In s t it ute o f  

Occupa t i onal Safety and Heal th . 19 85 ) .  

The pot ent i al heal th impact s as s oc iated w ith addit ive exp o sur e  from 

the chemical vapor s  were evaluated by the Hazard Index approach (5 1 FR 3 4 0 1 9 ) . 

The Haz ard Index i s  the sum of the rat i o s  of the individual chemical expo sure 

to the ac ceptable exp o s ure l imit ( in this ca s e .  the IDL H )  f or that chemical . 

A Haz ard Index l e s s  than one indicat e s  that potent ial adver s e  effect s from the 

chem ical mixt ure are unl ikely. A Hazard Index is calculated f or chemical 

mixture s  that pr oduce the same type of t oxic e f fect . The maj or acu t e  ef fect 

f r om expo s ure to hi gh concentrations o f  s olvent vapor s i s  depre s s ion of the 

cent ral nerv ous sy stem ; the IDLH is then as sume d  to be repr es ent at ive of 

central nervous sy stem depr e s s ion.  Ethy lene glycol is not con sidered in the 

Haz ard Index because the pr imary acute e f fe ct is respirat ory irr itation . A 

l o s s  o f  13 gal l ons of ethylene glycol . whi ch c orrespond s  t o  a predicted 

concentration of 5 . 9  par t s  per mil l ion (ppm )  on site and 3 . 3  ppm of f sit e .  was 

as sume d  f or the spill s ce nari o .  The se concentrat ions are bel ow the IDLH o f  80 

ppm f or ethylene glycol . The Hazard Index value s presented in Table 4 . 3-3 

indicate that f or both on-site and of f- s it e  exposur e .  a dverse  health impact s 

from the mixture of the chemical vapor s woul d not be sign i ficant . 
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TABLE 4 . 3 - 3 . CONSEQ UENCES OF A HAZARDOUS WASTE S P IL L  IN THE IN C IN ERATOR 
L IQ U I D  WASTE FEED TANK AREA 

---

Q uan t i ty On- S i t e 
b 

On- S i t e  O f f- S i t e  
d 

O f f- S i t e 
Sp i l l e d  I DLH

a 
Conc e n t r a t i o n  H a z a r d  Co nce n t r a t i o n  H a z a r d  

Chem i c a l  ( gal l on s ) ( p p m )  ( p pm )  Index 
c 

( p pm )  I n d e x  
c 

l , l , l - t ri chl oroe t hane 3 8 8  1 , 00 0  2 3  0 . 0 2 3  1 3  0 . 0 1 3  
Acet one 1 05 1 0 , 000 2 9  0 . 0 0 1 5  1 6  0 . 0 08 
Ace t oni t r i l e  5 4 , 0 0 0  0 . 7 3 0 . 0 00 1 8  0 . 4 0 0 . 00 0 1  
Benz ene 7 2 , 0 00 1 . 2  0 . 0006 0 . 7 0 0 . 00035 
E t hy lene gl y c o l  1 3  8 0  5 . 9 3 . 3  
Fl uoro t r i chl orome t hane 8 0  1 0 , 000 2 , 2 0 0  0 . 2 2 1 , 1 00 0 . 1 1  
I s opropanol 1 6 8 2 0 , 0 0 0  1 . 8 0 . 00009 0 . 9 9 0 . 000049 
Me t hy l  e t hy l  ke t one 2 7 9  3 , 0 00 1 2  0 . 0 04 6 . 5  0 . 0 0 2 2  
Methanol 1 3 5  2 5 , 0 0 0  1 1  0 . 00 0 4 4  5 . 9  0 . 00 0 2 4  
Methylene chl oride 1 25 5 , 000 63 0 . 0 1 3  3 5  0 . 007 
Methyl I s ob utyl ke t one 5 3 , 00 0  0 . 1 0 0 . 00 0 0 3 3  0 . 0 5 7  0 . 0000 19 
Pent ane 1 3  5 , 000 7 4  0 . 0 1 5  4 8  0 . 0 09 6  
Perchloroe t hy lene 1 4 0  5 0 0  0 . 1 9 0 . 0 0 0 3 8  0 . 1 0 0 . 00020 
Te trachlo roethane 80 1 5 0 0 . 0 47 0 . 0 003 1 0 . 0 26 0 . 0 00 1 7  
Toluene 1 4 0  2 , 00 0  0 . 6 1 0 . 0 0 0 3 1 0 . 3 4 0 . 00 0 1 7  
Tr i chloroe t hyl ene 2 1 1  1 , 000 3 . 4  0 . 0 03 4 1 . 9  0 . 0 0 1 9  
Tr i chloro t r i f l uoroe thane 4 5 1 4 , 5 0 0  1 8 0  0 . 0 4 1 0 0  0 . 0 2 2  
Xy l ene 4 1 0 , 000 0 . 5 0  0 . 00005 0 . 2 8 0 . 000028 
[Oi l ,  ke ro sene ]

e 
3 , 6 5 0  

TOTAL GALLON S 6 , 0 0 0  

HAZARD INDEX TOTAL 0 . 3 3  0 . 1 7 

a IDLH - Imme d i a t ely D a n ge r o u s  t o  Li f e  and Heal t h  val ues (Na t i onal I n s t i t u t e  o f  O c c upa t i o nal S a f e ty 
and Hea l t h ,  19 8 5 ) .  

b Loca t i o n  o f  on-s i t e  p e r s onnel a s s um e d  t o  be 3 28 f e e t  ( 1 00 m )  f rom the a c c i dent s ou r ce . 

c 
The Hazard Index is a m e t hod f o r  eval ua t i n g  p o t e n t i a l  toxi c e f fe c t s  f rom exp o s u r e  to m i x t ures o f  
hazardous chem i cal s .  The Hazard Index i s  t he s um  o f  t h e  r a t i o s  o f  the i ndiv i d ual chem i cal 
exp o s ure to the accep t a b l e  exp o s u r e  l i mi t  ( I DL H )  for that chem i cal . Haz a r d  I ndex val ues less than 
one i n d i c a t e  that p o t e n t i al a dverse heal th impac t s  f r om chem i cal m i x t ur e s  is unl ikely ( 5 1 FR 
p .  3 4 0 1 9 ) . The Haz a r d  Index f o r  al l chem i c a l s  excep t e t hy l ene gl y c o l  is based on the a s s um p t i o n  
that ce n t ral n e rv ous sy s t em e f fec t s  occ ur from exp o s ur e  a t  t h e  I D L H  concen t r a t i o n . Th e IDLH f o r  
e t hy l ene gl ycol is b a s e d  on res p i r a t o ry i r r i t a t i on and i s  c o n s i d e r e d  sepa r a t e l y  from t he o t h e r  
chem i c al s .  Es t im a t e d  c o n cen t r a t i ons o f  e t hy l ene gl y c ol a re bel ow t h e  respe c tive IDLH . 

d 
The maximum o f f- s i t e  exp o s u r e  l oc a t i o n  is a s s ume d  to be 7 6 4 fee t ( 2 3 3  m )  f rom t he accident source 
at the LLNL fencel ine . 

e 
Heavy or gani c s  ( o i l ,  s p e n t  kero sene ) a s s um e d  no t to evap o r a t e  d ur i n g  s p i l l .  



4 . 3 . 2  Conseguences of a P o st ulated Severe Ac cident 

In order to provide a br oader per spective of the consequence s  of 

pot ential ac cident s a s s ociated with the proposed DWT F pr oj ect . an accident 

scenar io more severe than the DB As in Sect ion 4 . 3 . 1 was evaluated and is 

de s cribed in this se ct ion. Thi s  s cenario repre sent s a severe accident . in 

which further de gradat ion of enginee re d safety features is as sumed. and take s 

no credit f or eme rgency re sponse action.  Th is scenario is de scr ibe d in this 

E I S  because 1 )  it repre sent s an ext remely low probabil ity type of occurrence 

and 2 )  de tailed probabil i st ic data on equipment fa ilure . from which more 

mechani st ic accident scenario s  could be developed . are not avail abl e .  The 

discu s s ion presented in this sec t ion is not an indicat ion that a severe 

acc ident will oc cur . Rather . t hi s  approa ch i s  used t o  pl ace in perspective 

the consequences a s s o ciat ed with a severe ac cident of suf f iciently l ow proba

bil ity of occurrence that go es bey ond de sign ba s e s .  

The initiating event in thi s scenario was a s s umed to  be a maj or f ire 

in the De contamination Building with t otal failure of all engineered safety 

sy stems . For this s cenario to  oc cur . the following event s mu st take place : 

• A building-wide fire occur s ;  

• The seismically-qual ified 

c omplet ely ; 

fire sprinkl er sy stem fail s 

• The final fil trat ion sy stem ' s fire protect ion sy stem.  which i s  

sei smically qualifie d .  fail s ; 

• The building f iltrat ion sy stem fail s compl et ely (HEPA filter 

control i s  zero ) ; 

• No corrective action (wa ste removal .  fire cont r o l .  e t c . ) is 

undertaken by DWTF worker s : and 
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• No re spOn s e  is made by the LLNL Emergency Re sponse Team or fire 

department . 

I t  was as sumed for thi s p o s t ul at e d  accident that all of the radioac

t ive mat er ial ( equivalent in ra diolo gical haz ard to 1 0 0  grams of plut onium 

[Pu- 23 9 ] ) w oul d come in contact with the f ir e .  

f ire would b e  5 x 10-4 (Mi shima and Schwendiman. 

The fract ion rel eased in a 

1 9 7 3 )  • D i spersion of the 

radionucl ide plume was cal culated u sing the MATHEW/ADPIC model s w ith 

c onservat ive met eoro l o gi cal as sump t ions ( e . g • •  a wind speed of one meter per 

se cond and F cla s s  stab il ity ) . The on-site and o f f- s it e  radionucl ide doses 

that w oul d re sul t from this p o stul ated accident are present ed in Tabl e 4 . 3 -4 . 

The c ommitted e f f e c t ive dose equivalent value s were well bel ow the expo sure 

guidel ine s indicat ing that the consequenc e s  of a severe acc ident woul d not be 

signif i cant . 

T o  da te . only one ser ious buil ding fire involving plutonium .  the 

Rocky Flat s f ire in 1 9 6 9 . ha s occurre d .  I n  that fire . n o  plut onium was 

relea s e d  from the building except f or some very small amount s tracke d out of 

the buil ding by per sonnel ent er ing and leav ing during the f ire and sub sequent 

cl eanup . Th ere hav e been several fires inv olving uranium from which some 

understanding can al so  be gained concerning ra dionucl ide plumes (Walker .  

197 8 ) . I n  the se event s .  uranium c ontaminat ion inside the buildings occurre d .  

but o ther than sl ight amount s .  n o  out s ide c ontaminat ion t o ok p l a c e .  Because 

of near equal ma s s .  uranium and plut onium have similar tran spor t charact eris

t i c s  if  oxide s are f ormed at the same t emperature . 

In summary . w ith the inst allation of engineered safety and 

environmental c ont rol feat ures int o the prop o sed DWTF and the impl ementat ion 

of  manda ted operat ion procedur e s .  t he pr obabil ity of an acc i dental rel ease of 

radionuclide s  and hazardou s  chemical s from the prop o s e d  DWTF i s  extremely l ow .  

and the consequence s o f  such an event w ould be in significant . Ther efore.  

the e nv ironmental impact from such an accidental release woul d also be 

insign i ficant . 
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L ocat ion 

On S it e  

O f f  S i t e  

O f f  S it e  

TABLE 4 . 3-4 .  CONSEQUENCE S O F  A SEVERE PO STULATED FIRE IN THE 
DECONTAMINAT ION BUILD ING 

Commi t t e d  
Ef f e c t ive D o se Do se 

Distance (me t er s )  Equivalent 
a 

( rem) Guidel ines 

1 0 0  3 . 7  x 1 0- 2  2 Sb 

2 2S c 
1 . 1 x 1 0- 1 

1 d 

7 0 0
e 2 . 8  x 1 0- 1 

1d 

a As sumes zero per cent cont r ol ef fic iency o f  the HEPA f iltrat ion sy stem. 

( r- em) 

b Radiol ogical who l e  body dose  guidel ine f or a severe acc ident (El der et al • •  

1 9 8 6 . Table V I . p .  17 ) . 

c Nearest LLNL f encel ine distance . 

d 
Source : U . S .  Env ironment al Pr o t e c t ion Agency . 1 9 80 . p .  2 . 3 .  

e Locat ion of maximum dose . 
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4 . 4 Facility Clo sure and De commi s s ioning 

Thi s  sect ion de scribe s the proce dures that LLNL would use to cl o s e  

and de c ommi s s ion b oth the exi s t ing HW MF  o perat ions after the proposed DWTF is 

operational and the proposed DWTF at  the end of it s lifetime . Under the 

closure program . all exi s ting HWM facilit ie s would close  with the exception o f  

Building 6 25 ( P CB  St orage ) and the re cently c onstructed Building 693 (Chemical 

Waste St orage ) . 

The prop o s ed clo sure pl ans are in accordance with Cal i f ornia Code o f  

Re gula t ions . T i t l e  2 2 . D ivi sion 4 .  Chapter 3 0 .  Art icl e 23 . Sect ions 

6 7 2 10-6 7 2 15 . 

exist ing and 

f ol l ow s : 

• 

In general . the approach t o  cl o sure and de contamination of both 

propo sed haz ardous waste management facilities would be as 

Remove the ent ire haz ar dous wast e invent ory by normal operating 

procedure s ;  

• D i smant l e  equipment ; 

• D e c ontaminate equipment . building int er iors . tank s .  sump s .  

out do or concerete slab s .  et c . . u sing brooms and bru shes and 

appropr iat e cl eaning agent s .  Cl eaning a gent s will incl ude 

detergent s .  degreaser s .  chelating a gent s .  sandbl a s t in g .  and 

st eam ; 

• Ver i fy c ompl etene s s  o f  de c ontaminat i on of steel . c oncre t e .  and 

other s urfaces by chemically t e s t ing rinsewat er s  from the se 

sur face s ;  wipe- t e s t  fa cilities and equipment used f or st orage 

or decontaminat ion of radioac t ive ma t erial s ; 

• Treat wash and rinsew aters at an appr ov ed l iquid waste proces

sing sy s t em or . if the wat er meet s  pretreatment standard s .  

d i s char ge t o  the City o f  L ivermore wa stewat er treatment pl ant . 

bury radioa c t ive equipment and f ixture s .  sandb last ing sand and 
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t he re s idue s from treatment of radioact ive wash waters at a 

l ow-l evel dispo sal facil ity ; and 

• Submit cl osure cer t i f ication t o  Cal if ornia DHS . 

Ad dit ional de tail s regarding the clo sure plan s  can be f ound �n "Haz ard ous 

Wa ste Incinerator and St orage Fa cil ity . RCRA Part B Appl icat ion" (Radian . 

19 83 ) and ''Lawrence L ivermore Nat ional Laborat ory De contaminat ion and Wa s t e  

Treatment Fa cil ity Operat ion Plan" (Radian . 1 9 87 a ) . 

4 . 4 . 1 Exi st ing HWMF Cl o sure and Decommi s s ioning 

With the excep t i on of  Building 6 25 (PCB st orage ) and it s adj acent 

yar d .  and Buil din g 6 9 3  ( Chemical Wa ste St ora ge ) . the exi st ing HWMF woul d  be 

c l o se d  once the proposed DWTF was operat ional . The se three ar eas woul d rema in 

open and cont inue to be u sed as currently permit t e d .  The HWMF woul d  be c l o s e d  

i n  acco rdance w i t h  the cl o sure pl ans f ound in "Haz ardous Wa ste Inciner a t or and 

St ora ge Facil ity . RCRA Part B Ap pl ication" (Radian . 1 9 8 3 ) . Th i s  proce s s  is 

summar iz ed be l ow .  

The cl o sure and de commi s sioning of the exi st ing HWMF woul d no t 

repre sent a s i gnificant adverse impact t o  the env ironment .  The closure 

procedure s de scr ibe d in the cl o sure pl ans are de s i gned t o :  

• Minim iz e  the need for further maint enance ; 

• Remove . packa ge . and disp o s e  off  site all c ont aminat ed material 

and equipment ; 

• E l iminate post-c l o sure e s cape of haz ardous waste . haz ardou s 

con s t i t uent s .  leachat e .  c ont aminated runof f .  or wa s t e  

decomp o s i t ion produc t s  int o t h e  gr ound water . surface water s .  

or the atmo sphere ; and 
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• Al l ow future bene f icial us e o f  the exis t ing HWMF s i t e  and 

de cont aminat ion buil din g .  

T o  ac compl ish thes e o b j  e c t ives . LLNL intend s  t o  cl o s e  t h e  HMWF by 

remov ing al l was te and w as t e  residue s  from the haz ardous was t e  management 

uni t s  and nearby vicinity . The pro posed cl o s ure pl an s  as sume that the HMWF 

was te manageme nt units at LLNL would be clo s ed once the prop o s ed DWTF was 

ful ly operational . 

4 . 4 . 1 . 1  Clo s ure o f  D rum St orage Area 

The contents of al l the drum c ont ainers in the LUlL drum st orage 

are a woul d  first  be trans ferred t o  the prop o s e d  DWTF s t orage facil itie s . The 

container s torage area woul d then be decont aminated with a series o f  s olvent 

and s t e am  washe s . All w as t ewater and res idues generated in the cle aning 

pro c e s s  woul d  be col lected in the depres sed area of the pad and pumped to 

holding drums for imme diate analy s is .  If l ab orat o ry analysis  indicat es that 

the was t e  is haz ardous . the material woul d be pumped from the drums and 

t reated in the incinerator or shipped to o f f- s it e  dis p o s al .  If lab orat o ry 

anal ys is shows no evidence o f  contam ination.  was t ewater and res idue s  in the 

drums would be dis char ged t o  the s ewe r sy s t em .  

Approximately 3 0 0  gal l ons o f  was t ewater and res idue are ant icipated 

t o  resul t  from the cont a iner s t orage area decont aminat ion proces s .  

4 . 4 . 1 . 2  Clo s ure o f  Incine ra t or 

The exi s ting HWM incine rat or will be cl osed as a haz ard ous w as t e  

facil i ty but would remain available f o r  nonhazardous use .  The s t eps involve d 

in the cl o s ure of the haz ardous was t e  incine rator facil i ty and decont amination 

of al l incinera t or faci l i ty equipment include : 

• Incinerating all ac cumulated was t e  at the incinerat or site . 
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4 . 4 . 1 . 3  

• Fl ushing the pump and the feed l ine s int o the incinerat or with 

a s olvent . s uch as ke rosene or fuel oil . This flush s olvent 

woul d  be burned in the incine rator . The tank and piping woul d 

then be flushed with wat e r .  The f lush water woul d  be treated 

in an approved was t ewater t reatment facil ity at the proposed 

DWTF . 

• Burning al l s t or ed was tes and flushing s olvents t o  

de contam inat e  t he incinerat o r .  Aft er receiv ing the last  o f  the 

s olvent . t he incinerator woul d  cont inue to burn for a minimum 

o f  f our hours on nat ural gas t o  ens ure that al l waste r e s idue 

has been burned.  The primary and secondary combust ion chambers 

w o ul d  be cleaned of any res idue ash by phy s ical ly removing the 

ash from the refract ory . Any water used to cl ean the chambers 

w o ul d  be treated in an ap proved w as t ewat er t reatment facil ity 

at  the proposed DWTF . Since the incine rat or w o ul d  no l on ge r  be 

a hazardous waste incinerat or f ol l owing de cont amina t io n .  it 

woul d  be left in pl ace for incinerat ion of nonhaz ardous 

mat erial . 

• Packa ging and dispos ing o f  ash in an approv e d  haz ardous w as t e  

l andf il l .  Any residual ash would be removed from the sys t em by 

fl ushing the area with wat e r .  Al l flush wat er woul d  b e  t reat ed 

in the proposed DWTF . 

Cl os ure o f  Other HWM Facil ities 

Al l HW M  building c omponent s .  equipment . p iping. and t anks w oul d be 

decontaminated.  Proce s s  c omponents  woul d  be dismantled and shipped o f f  site 

for dispo sal after decontamination.  Af ter decont aminat ion is compl e t e .  

buildings w o ul d  remain f o r  future u s e  by o ther LLNL act iv i t ie s .  Buil ding 6 2 5  

w o ul d  not be cl o se d  and woul d c ontinue t o  b e  u s e d  as permitt ed f o r  P CB  

s t ora ge .  
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Af t er all the equipment and piping has be en de contaminated and 

cl eane d ,  all areas woul d  be carefully inspe cted f or previou sly undetected 

sp ill s or  contamination.  I f  ev idence of pos sibl e areas of soil contamination 

is found or i f  cracks are observed in the st ora ge pad , a s oil sampling and 

analy s i s  program woul d be inst itut ed t o  de t ermine the ext ent of soil cont am i

nat ion in tho se area s .  At least two s oil sampl e s  woul d be taken from the drum 

st orage area and two samples near the incinerat or area , where wast e feed 

operat ions occur . S oil samples collected with au gur borings would be te sted 

in a laborat ory . I f  contam ination is found in the soil , those area s woul d be 

excavat e d  t o  the depth at whi ch no contamina t ion is de t e c t e d .  Al l cont amina t

ed soil s ,  equipment , and sol id res i due woul d be l oaded and transported by 

truck t o  an ap p r oved hazar dou s was t e  landf il l .  

4 . 4 . 2 DWTF Closure and Decommis sioning 

The de sign lifetime of the proposed DWTF is e s t imat e d  to be 2 5  

years : there f or e ,  closure i s  expe cted in the year 2 0 1 6 .  Cl o s ure and de c omm i s

sioning of the proposed DWTF woul d f ol l ow similar procedure s  prev iously 

de s cribed f or the HWM fa c il i t ie s .  Af t er closure act ivit ie s  are c omple t e ,  the 

prop o sed DWTF woul d  no longer contain or be contaminated by haz ardous , mixe d,  

or radioac t ive waste and woul d no l on ger be regulated as a hazardou s wast e 

management unit . Af t er de contamina t i on ,  the buildings coul d be use d  by LLNL 

f or o ther purp o s e s .  

Table 4 . 4- 1  pres ent s the spe ci f ic c l o sure act ions f or the DWTF . A 

deta iled clo sure plan has been devel oped for submis s ion t o  the Calif ornia 

Department of Heal th Serv ice s as part of the Operat ion Plan permit appl ica

t ion (Radian , 1987a ) . The clo sure plan s  would be in accordance with 

Cal i f ornia Code of Re gulations Title 2 2 ,  Article 2 3 , Se ct ions 6 7 2 1 0-67 2 1 5 . 

4 . 5  Bene f i cial and Adverse Environmental Impa ct s 

4 . 5 . 1  Benefic ial Environmental Impac t s  

Bene f ic ial impact s o f  the proposed act ion include increased safety 

and envir onmental prote ct ion, enhanced mana gement and operat ional e f f iciency , 

1 8 9  



TABLE 4 . 4- 1 . PRO CEDURES FO R CLO S URE OF THE UNI T S  COMPRI S I NG 
THE PROPOSED DWTF 

Facility ( Unit ) Des cript ion 

Was t e  Rec e iving and Cl ass ificat ion 
� - woul d receive and clas s i fy 
wast es . d i s t ribut e wa s t e s  to 
appropr iat e DWTF unit . 

Tanker Trailer Park ing Area - would 
store t rucks and p o rt able t anks 
c ont aining haz ardous was t e s  unt il 
dispo s al or  t reatment i s  avail
abl e .  

Reactive Mat erials Building - would 
st ore and treat highly reac t ive 
mat erial s .  such as oxi diz ing . t o x
ic . react ive . and flammabl e  reac
t ive mat e rial s unt il a disposal o r  
t reatment opt ion is availab l e .  

S o l i d  Was t e  Proc e s s ing Area -
would c ompact was t e s  in 5 5- gallon 
drums and c rush empty drums . 
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Procedures 

The fac i l ity woul d be decontam
inat e d .  including the f l oor . 
two unl oading s t at ions . and 
was t e  handl ing equipment by 
s c rubb ing with wat er and / o r  an 
app ropriate c leaning agent 
( e . g • •  detergent . degrea s er . 
chelating agent ) .  

The fac ility woul d be dec ont am
inat e d .  inc lu din g pad . t rench . 
sump . s egregated area and 
sump . portab l e  t anks . tanker 
t railers . and wast e  handl ing 
equipment by s c rubb ing with 
wat er and / o r  an approp riat e 
cl eaning agent ( e . g . •  deter
gent . d e grea s e r .  chel at ing 
agent ) .  

React ive was t e s  woul d be 
deac t ivat ed and/ or packa ged 
and removed t o  an o f f-s ite 
dispo s al fac ility.  The facil
ity would be decontaminat e d .  
inc luding shelves . floor 
s l ab s .  s umps . and storage 
c e l l s  by s c rubb ing w ith wat er 
and / o r  an appropriat e cl eaning 
agent ( e . g . •  detergent . 
degreaser,  chelat ing agent ) . 
Equipment would be 
decontaminat e d ,  package d ,  and 
shipped t o  NT S .  

The fac ility woul d be decontam
inat e d .  including a 5 - t on 
crane , a plat form scal e .  a 
d rum c ru sher / c ompac t or . and 
the f lo o r  area by s c rubbing 
with wat er and / o r  an app rop ri
ate cleaning agent ( e . g . , de
tergent , degreaser . chel ating 
agent ) .  

( Cont inue d )  



TABLE 4 . 4- 1 . 

Fa cil ity (Unit ) Des cription 

Incinerat or Area - would st ore 
and burn haz ardous . mixe d .  and 
radioactive wast e s .  Woul d include 
incl ude a separate sy stem for 
oxidizing depleted uranium chips . 

Liquid Wa ste Proce s s ing Area -
w oul d receive and treat aqueous 
wast e s  containing heavy metal ions 
and dis solved anions . Treated 
wast ewater w oul d meet standards 
for dis charge t o  a pub l ic ly owned 
treatment work s .  The fac il ity 
w oul d hou se two separat e sy st ems : 
one for radioact ive liquids and 
one for nonradioactive was t e  
wat ers . 
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Procedures 

The fa c ility would be dec on
taminated.  incl uding the re
ceiving and feed tank s .  floor 
and sump s .  drum charge r .  shr ed
der hopper and ram feeder . 
sludge wa ste feed sy stem.  ro
tary kil n .  tran s it ion chamber . 
secondary combus t ion chambe r .  
ash . ndling sy s t em .  s crubber 
blowdown tank . uranium oxida
t ion sy stem. and auxil iary 
equipment . The incinerator and 
uranium oxidat ion system ' s 
operat ing component s woul d be 
cleaned of any re sidue s or 
sca l e  by phy s ically removing 
the res idual s from the unit s .  
The component s w oul d then be 
flushed w ith water or 
app ropriat e  solvent . 

The remaining equipment and 
area woul d be cleaned by 
s crubbing with wat e r .  steam 
and / o r  an appropriate cl eaning 
agent ( detergent . degreaser . 
chelat ing agent . e t c . ) .  
Pr o ce s s  equipment would be 
decontamina t e d .  packa ged .  and 
shipped t o  NT S .  

The facil ity would b e  decon
t am ina t e d .  including the was t e  
unl oa ding st at ion s .  the tank s .  
the evap orat or s .  the pump s .  
f l o or pla t f o rm s .  and the 
pipes by scrubbing with wat e r  
and/ or a n  appropriate cleaning 
agent ( e . g  . • det ergent . 
de greaser.  chelat ing a gent ) . 

( C ont inued )  



TABLE 4 . 4- 1 .  

Fa cil ity (Unit ) D e s cr ipt ion 

Ra dioa c t ive Wa s t e  St orage Area -
woul d store packa ged and prepared 
radioact ive and mixe d wa s t e s  unt il 
they can be shipped t o  an o f f- s ite 
dispo sal facil ity . 

Clean St orage Area - woul d st ore 
clean equipment to be used at 
the DWT F .  May also  be used at 
t ime s to st ore packa ge d and 
prepared nonra dioact iv e  
haz ardous wa st e prior t o  o f f
site dispo sal . 

Tank Truck Wa shing and Cont ainer 
Cl eaning Area - woul d prov ide a 
wa sh- out area f or truck s  and 
cont ainer s whi ch held nonra dio
act ive wast e .  

De c ont amina t ion Area - would p r o
v ide a cent ral iz ed facil ity t o  
house process equipment f or r e
moval of both residual sur face 
and f ixed thin-layer radioac t iv e  
and haz ardous contaminat ion from 
LLNL equipment . 
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Procedures 

Wa s t e  invent ory woul d be re
moved t o  an o f f- s ite dispo sal 
facil ity .  The fac il ity woul d  
be decont aminated i f  nec e s sary 
(no c ontaminat ion shoul d exi st 

be cause wa s t e s  woul d be ful ly 
c ont ainer iz e d )  by scrubbing 
with wat er and / o r  an appropri
ate cleaning agent ( e . g • •  de
t er gent . de grea ser . chelating 
agent ) .  

Wa s t e  invent ory ( if any ) woul d  
be remov ed t o  an o f f- s i t e  dis
po sal fa c il ity . The fac il ity 
woul d be de c ontaminated i f  
ne c e s sary ( n o  contaminat ion 
shoul d exi st be cause any 
was t e s  handl ed woul d  be ful ly 
c ontaineriz e d )  by scrubbing 
w ith wat er and/ or an 
app ropriate cleaning agent 
( e . g  . •  det ergent . de grea ser . 
chelating a gent ) .  

Waste invent ory woul d be 
removed and the sump and 
surrounding area woul d be 
de c ontaminated by scrubbing 
with water and / or an 
appropriate cl eaning a gent 
( e . g  • •  detergent . de gr easer.  
chelat ing a gent ) . 

Wa s t e  invent ory woul d be re
moved and the equipment woul d 
be dismantled and either re
used at another radioac t ive 
facility or b uried at a l ow 
l evel disp o sal fa cil ity . The 
buil ding woul d be decontami
nat ed by sand-blast in g  and 
paint ing .  and duct work woul d  
b e  changed .  Sand and duct 
work woul d be bur ied at a l ow 
l evel disp o sal fa cil ity . 



and more flexible t reatment for the was t es genera ted by LL NL .  The proposed 

DW TF w oul d minimiz e the p o tential for spil l s . leaks . and uncont rolled rel eases 

t o  a great e r  de gree than the present HWM facil i t ie s .  thereby reducing the 

potential for imp a c t s  t o  the public  and the env ironment . The proposed DWTF 

would resul t in a three-fold reduction in annual o f f- s i t e  t ru ck t r ip s  for 

was t e  disposal comp ared t o  the exis ting HWM facilit ies . 

Due t o  the ext ensive mitigat ion meas ures that woul d  al l ow the 

proposed DWTF to o perat e at  l ow risk. the heal th risk as s oc iated with the 

propo sed DWTF o pera t ions woul d  be l e s s  than the he alth risk from the exis t in g  

HWM facil ity . The risk o f  facil i ty damage due t o  seismic event s  woul d  be 

reduced by lo cating the DWTF at Site D .  whi ch mee t s  s e i smic l o cat ion 

s t andards . 

4 . 5 . 2  Adverse Impact s and Mit i gat ion Me asures Summary 

The preferred al t e rnative (Level I I  de s i gn at  S i t e  D )  woul d  

p o t ent ially have adver s e  impacts as w ell as beneficial impact s .  Howeve r ,  

mit i ga t i o n  me asures propo sed a s  a part o f  the proj ect  woul d reduce thes e 

adverse impacts below l evel s that woul d be considered s i gni f icant as define d 

in the Council o f  Env ironment al Qual ity Re gul at i ons . Se ction 1 5 08 . 2 7 and the 

Cal i f o rnia Environmental Qual ity Ac t Guidel ine s .  Section 1 5 3 8 2 .  The prop o s e d  

mitigation measures woul d as sure compl iance with al l regul at ory requireme nt s 

and protect ion o f  env ironmental and publ ic heal th. Potential adverse effects 

and mitigation measures are summariz e d  bel ow .  

4 . 5 . 2 . 1  Seismicity 

Impact 

• P o s s ibl e DWTF s t ructural and equipment damage due t o  a seismic 

event . 
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4 . 5 . 2 . 2  

Mit i gation Measures 

• Site  facil i ty at a location in compl i an ce with RCRA and S t at e  

o f  California seismic l o cat ion st andards for haz ardous waste 

facilit ies . 

• U s e  des ign stan dards and construct ion mater ial s in ac cordance 

with LLNL criteria and the Uni form Buil ding Code so  that 

buil dings woul d  remain func t ional dur ing and after a seismic 

event similar t o  a de s i gn basis  ear t hquake . 

• "Mo derate haz ard " facilit ies ( t he de cont amination structur e and 

the inc ine rat or l iq ui d  waste feed t ank s t ruc ture ) would have 

addi t ional engineering safety features beyond t ho se required by 

the Uni form Buil ding Code to mit i gate adve rse imp a c t s  ( s ee 

Tab l e  2 . 8- 2 ) . 

Soil s and Hydrology 

Impact 

• P o t ential introduct ion o f  haz ardou s material s .  radioactive 

mat er i al s .  or bot h .  int o  s o il s .  s ur f ace wat e r .  and / or ground 

water . 

Mit i gat ion Me asur e s  

• Al l  was t e  woul d be s t ored and treated in enc l osed buildings 

w it h  app ropriat e s p il l  cont ainment s t ructur e s .  

• The ent ire out door area woul d be pav e d  on s it e ;  a leakproo f  

s t orm drainage sy s t em  woul d be provided with a valved shut-o f f  

devi ce t o  retain accident al spil l s . 
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4 . 5 . 2 . 3  

• The out door truck parking area woul d be prov ided with spill 

containment .  contr ol . and c ount er measure s .  including rain

water ret ent i on .  

• Wet sump s woul d be prov ided with doubl e containment and moni

t orin g ;  no under ground tanks would be in s t alled . 

• The ent ire area woul d be gr ade d t o  prevent of f- si t e  rainwater 

run o f f  from entering the DWTF sit e .  

• Al l proce s s  tanks woul d be el eva ted above the fl oor . 

• A gr ound-wat er monit oring pro gram woul d be impl ement e d .  

Air Qual ity 

Impact 

• Emi s sion of nonradioa c t ive and radioa ct ive air contaminant s 

from the facil i ty .  

Mit i gation Measures 

• An incinerat or o f f-gas treatment sy s t em .  including a quench 

c olumn .  venturi scrubbe r .  packed t ower . conden se r .  mist 

elimina t or .  and HEPA f il trat i on woul d be instal led.  

• The inc inerat or off-gas treatment sy s t em woul d  limit 

part icul ate st ack emi s s i ons of of f-gas t o  l e s s  than 1 8 0  

mil l i gram s / dry standard cubic meter ; l imit hydr o chloric acid 

st ack emis sions to l e s s  than 1 . 8  kil o gr am per hour (99 percent 

control ) ;  restrict vi sible s tack emis s ions ; and con t inuou sly 

monit or fa cility emi s s ions . 
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4 . 5 . 2 . 4  

• Pref il t ers and HEPA f il t ers w oul d be instal l e d  on all radi oac

t ive exhaust sy st ems in the DWTF ; the D e contamina t ion Buil ding 

woul d be prov ided with doubl e HEPA f il t rat ion.  

• Charcoal f ilters would be ins t alled on al l exhau st sy st ems or 

vent s emit t ing volatile organic comp ound s .  

• A scrubber sy s t em with HEPA f iltrat ion woul d  be in st alled on 

the exhaust sy stem of the react ive mat erial pr o c e s sing cel l s .  

• Sealle s s  pump s  would be u se d  f or tran s ferrin g organics . 

• Redundant induce d-draft fans suppl ied with st and-by power woul d 

be provide d .  

• S t andby el ectr ical power woul d be prov ide d t o  crit ical comp o

nent s of the incinera t or t o  assure a safe shut down in case o f  

pow er failure o r  other tran sient event s .  

• A monthly fugit ive organic c ompounds in spect ion and maint enance 

pr o gram woul d be imp l ement e d .  

occupat ional and Public He alth 

Impact 

• Potent ial health and safety impact s on pro p o s e d  DWTF workers . 

othe r LLNL empl oye e s .  and the publ ic from ac cident al releases 

or rout ine operations of the propo sed DWTF. 

Mit i gat ion Meas ur e s  

• Fac il ity de s i gn woul d be ba sed on resul t s  of a safety analy s i s  

and woul d incorp ora t e  safety cont rol s and engineered safety 

features t o  maint a in the propo sed DWTF a s  a low risk operation.  
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• A f ire protect ion sy stem woul d be prov ided in al l pr oposed DWTF 

buil din gs t o  as sure the expe dient suppr e s s ion of fires and 

minimize the potent ial f or rel ease of t oxic fume s .  

• A nitrogen gas sy stem woul d  be prov ide d in the incinerat or 

shredder ,  waste hopper , and organic liquid feed tank s to create 

an oxy gen deficient atmo sphere and minimiz e  fire potential . 

• Spil l  cont ainment structures woul d be prov ided t o  prevent the 

release o f  l eaks or spil l s  to the environment . 

• Incompa t ible was t e s  woul d  be s t or ed in separat e cel l s  or 

cont ainment s t ru ctures t o  assure proper s e gr e gat ion. 

• A t ank and container-r insing facil ity woul d be prov ided t o  

assure that inc ompat ible was t e s  woul d not be mixe d .  

• Proc e s s  tank s woul d be pr ovided w ith a wat er pur ge sy stem t o  

assure that inc ompa t ible wast e s  woul d not be mixe d .  

• S tand by electrical power woul d be prov ide d t o  all cr it ical 

c omponent s t o  a s s ure cont inue d operat ion and / or safe shut d own 

in the event of power fail ur e .  

• Facility and equipment woul d be de s i gned t o  limit noise l evel s 

t o  85  dBA. 

• Secur ity fencing and admini strat ive acce ss control s ,  such as 

change r o oms , acce s s  cont r ol p o int s barr ie r s ,  and hand-and-foot 

radi oactive contamina t i on count e r s .  w oul d be pr ov ided.  

• Emer gency showers and eye wa she s .  protective cl othin g ,  cont in

uous rad i oactive contaminat ion air moni t or s .  and other pers on

nel safe ty equipment woul d  be pr ovide d .  
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4 . 5 . 2 . 5  

• En gineered proc e s s  vent ilat ion sy s t ems woul d be prov ide d .  

• Em is s ions and dis char ge s  from the propo sed DWTF would be 

monitored.  

• A c omprehensive training progr am .  a de tail e d  inspe ct ion and 

maint enance strat e gy .  and t horou gh operat ional safe ty 

proce dures f or the proposed DWTF woul d  be dev el oped and 

impl emen t e d .  

• The Decont aminat i on Building and the liquid feed tank area of 

the Incinerat or Buildin g .  the tw o  areas in the prop o se d  DWTF 

clas si fied as "mode rate haz ard" . woul d be up grade d as de tailed 

in Sect ion 2 . 8 . 3  to as s ure that accidental spil l s  or t oxic fume 

generat ion woul d be conf ined within the structur e  and have a 

ne gl igible impa ct on the publ ic and the environment . 

• The LLNL Emer gency Preparedne s s  Plan woul d be imp l ement ed in 

case of emer gencie s .  

Tran sportat ion 

Impact 

• P o t ent i al for traf fic accident s and spi l l s  or rel eas e s  of 

wast e s  being transported . 

Mit igation Measures 

• Nonradioact ive (haz ardous 

radioactive wa s t e  woul d  be 

and nonhaz ardous ) .  mixed .  and 

solidi f ied t o  the maximum extent 

p o s sible to prov ide safer tran spor tation.  
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4 . 5 . 2 . 6  

4 . 5 . 3  

• Al l wa stes  woul d be packa ged in DOT-approved container s and 

transported by r e gistered hazar dou s waste hauler s .  

• Was t e  tr eatment woul d minimiz e the volume and t oxi city of wa s t e  

transported off  s it e .  

Construct ion Act ivities 

Impact 

• Potent ial for elevated dust conc entrat ions and increased soil 

ero s ion from maj or cons truc t ion activ i t ie s .  

Mit iga t i on Mea sures 

• Wat er woul d be appl ied twice each day t o  minimiz e dust  dur ing 

con struct ion gradin g .  

• Runof f  cont r ol woul d b e  prov ided for out s ide construct ion 

activ ity during the rainy season.  

Unav oidable Adverse Environmental Impa ct s 

Whil e every e f fort has been made t o  mit igate pot ent ial environment al 

impact s .  cert ain a dverse impact s woul d  be unavoidabl e .  r e gardl e s s  of the 

al ternative cho sen . The unav oidable impact s of constructing and operat ing the 

propo sed DWTF are : 

• D i sturbance o f  the six-acre site with removal of the maj ority 

of the ve getat ion and pav in g  over the nat ive soil ; 

• Potent ial l ow-lev el expo s ure of DWTF workers t o  rad iation and 

hazardous mat erials during rout ine o pera t ions ; 
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• Publ ic exp o sure t o  very low lev el s  of radiat ion and haz ardous 

material s from DWTF operat ions inclu din g incinerat or emi s s ions . 

4 . 6  Gr owth- Inducing Impact s 

The ne t change in work f orce required f or ope rat ion of the propo se d  

facil ity (an addit ional 1 2  empl oyee s )  woul d n o t  resul t i n  significant impact s 

t o  housing or public s e rv ice s .  The wast e s  t o  be proce s se d  in the prop o s e d  

DWTF w oul d b e  limit ed t o  LLNL-generated w a s t e s  o nl y .  Wast e s  f r om other 

facilitie s in the region woul d not be accepted by LLNL f or treatment in the 

propo sed DWTF .  

Future wast e generat ion from LLNL p r o gr ams i s  not dependent on the 

pro p o se d  DWTF con s t ruct ion . Was t e s  will be generated re gardl e s s  of whether or 

not the pr oposed DWTF is const ruct e d .  Howev er .  the propo sed DWTF woul d have 

the capacity and proce s s  flexib il ity t o  treat nonra dioa c t ive (hazardou s and 

nonhaz ardou s ) . mixe d .  and radioactive wa ste quant it ies that may be generat ed 

by new LLNL program o perat ion s in the future . Thi s  woul d al l ow  wast e s  fr om 

futur e LLNL programs t o  be treated in a sa f e .  env ironment al ly acceptable 

manner on site pr i or t o  shipment f or off- site dispo sal . I f  the DWTF is not 

construct e d .  wastes from new LLNL programs woul d not have the bene f it of 

on- sit e trea tment and unpr o ce s sed t oxic l iquid or s olid waste s woul d have t o  

be shipped o f f  site f or treatment and di sposal using public road s .  

4 . 7 Cumulative Impact s 

The cumul ative impact s that woul d resul t  from the const ruct ion and 

operat ion of the DWTF a dj a cent t o  the existin g  Chemi cal Was t e  St ora ge Buil ding 

and the newly construct ed Northeas t  ut il it ies woul d be ins i gnif icant . Air 

emis sions (Table 4 . 7- 1 )  and the v olume of wastewat er dischar ge d  t o  the sani

tary sewer woul d increas e sl ightly (maximum DWTF wastewater fl ow equivalent t o  

f our percent of the t ot al LLNL peak wast ewat er f l ow ) . The potential f or 

accidental di s charge s t o  sewer or ground water and t rans p or tat ion of waste on 

pub l ic road s woul d .  however .  be redu ce d .  
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TABLE 4 . 7- 1 .  LLNL CUMULAT IVE EMI S S IONS O F  CRITERIA POLLUTANTS 
AND RAD IONUCL IDE S 

Crit eria Pollut ant s ( t on/zr ) 
Radi onucl ide s 

Source o . a r gan�c s S 02 NO CO P M  ( cur ie s /yr)  x 

Exis t ing LLNL Operat ion s b 25 . 44 0 . 0 1 1 9 . 25  2 . 5 3  0 . 5 6  1 . 3 63 . 2  c 

No-Ac t ion Al te rna t ive 1 . 3 3 0 . 5 0  0 . 28 0 . 03 0 . 08 3 . 9 0 

Level I De sign d 2 . 5 1  0 . 2 6 8 . 2 9 1 . 5 5 0 . 46 0 . 7 8 

Level I I  Des ign d 2 . 5 1  0 . 3 0  13 . 5 4 1 . 9 9 0 . 7 5 1 . 0 5 
(pre ferred alterna t ive ) 

Cumulative Total 2 7 . 9 5 0 . 3 1  3 2 . 7 9  4 . 5 2  1 .  3 1  1 . 3 64 . 2 5 
( exi s t ing + pre ferred 
al t ernative ) 

a Incl ude s precur sor and nonpr ecur sor organic s  as de f ine d by the Bay Area Ai r 

b 

Qual i ty Mana gement Distr ict (BAAQMD ) .  

Incl ude s permit t e d  sour c e s  ba sed on BAAQMD Fa cil ity Emi s si on Invent ory f or 
LLNL dat e d  July 3 0 .  19 8 7 . plus a prin t ing pres s .  2 5  s olvent cleane r s .  and 1 2  
small boilers that a r e  n o t  y e t  permit t ed (BAAQMD. 19 87 ; Pfeifer . 1 9 87 ) .  
Emi s s ion s from exi s t ing HW M  facilities were subtracted out of th is and are 
indicated as the no-act ion alt ernative . 

c E st imat ed total LLNL radionucl ide airborne emiss ions in 1 9 86 from al l LLNL 
facil i tie s (Hol land et al • •  19 8 7 ) . 

d Value s are ba sed on maximum ope rating rates  and capacit ie s .  
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· 4 . 7 . 1  Soil s and Ground Water 

Accidental rel ease s  of haz ardous material s t o  soils  and ground water 

at LLNL . which have been contaminated in the pas t .  would increase the 

cumul ativ e  env ironmental imp act s at thes e sit e s .  Pa st accident ial rel eases of 

hazardous material s t o  s oil s and ground wat er are currently being corrected 

through a ground-wat er correct ion act ion progr am .  The CERCLA Superfund 

int era gency a greement and the s cope of the s o il and ground-wat er cleanup are 

currently be ing decided.  Exi st ing HWM facil it ie s .  with the except ion of the 

PCB S t ora ge Buil ding 625 . woul d be clo sed aft er  the propo sed DWTF i s  

construct ed  and ope rating.  De sign mit igation features  incorpor at ed a s  part of 

the propo sed DWTF (curbing.  pavement . spill containment . et c . ) .  including a 

periodic inspe ction and maint enance program for the propo sed DWTF. woul d 

prevent hazardous material s fr om contaminating  s oil s or ground wate r .  or both.  

4 . 7 . 2  Air Qual ity 

Table 4 . 7 - 1  present s the cumulative total airborne criteria pol lu

tant and radionuclide emis sions from the existing  LLNL operat ions and the 

e stimated emis sions from the prop o se d  DWTF. The proposed DWTF woul d resul t  in 

an in signif icant increase in cumulat ive emis sion s .  Decommis s ioning the exis t

ing HWM facility incinerat or for haz ardous wast e operat ions when the proposed 

DWTF be come s operat ional woul d  result in a small de crease in cumulat ive 

radionucl ide emis sion s .  

Figure 4 . 7 - 1  shows the locat ion o f  propose d and existing haz ardous 

waste incinerators  in the San Francisco Bay re gion. Because none of  the se 

incinerat or s  are located  near the Livermore area , their emis sions woul d 

disperse in the atmo spher e ,  preventing accumulat ion. Theref or e ,  no cumulat ive 

impa ct s of air emissions from Bay Area incinerat or s woul d oc cur . The quant ity 

of emis s ion f or the existing  ( interim statu s )  incinerat or and the prop o sed  

incinerat or are  al so  not great enough t o  cause a cumulative impact t o  the 

Livermore area .  

2 0 2  
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4 . 8 Shor t-Term Use Versus Long-Term Pr oductivity of the Environment 

The const ruct ion and operation of the proposed facil ity woul d impact 

six acres of gras sland . The site  would not be ava ilable  f or any use other 

than waste management during the lifetime operat i on of the pr oposed DWTF . 

Aft er final dec ommissioning and closur e .  gras sland ve getat ion coul d become 

reestablished and the site made avail abl e  for other use s  by LLNL .  

4 . 9  Irrever sible  or Irretrievable Commitment of Re source s 

The construct ion and operat ion of the propo sed DWTF woul d resul t  in 

the commitment of var ious natural and man-made resource s .  S ome of the 

resource commitment would  be irreversible or irretrievabl e .  Re sources  that 

may be considered irreversibly or irretrievably commit ted in the construct ion 

and operation of the propo sed DWTF are : 

• Construct ion mat erial s that cannot be recovered or recycl ed  

with current t echnology ; 

• Material s consumed or reduced t o  unrecov erable forms of wast e ;  

• Ene r gy consumed ; and 

• Mat erial s that are rendered radioactive but 

decontaminat e d .  

cannot b e  

This commitment o f  res ource s woul d be of fset by the following 

bene f it s resul t ing from the construction and operat ion of the propo sed DWTF : 

• A modern and central ize d  haz ardou s waste management facil ity 

that woul d be safer and more e nvironment al ly acceptable ; 

• Reduct ion in the t oxicity and volume s of wast es  t o  be 

transported on public road s ;  

204 



• Expanded flexibil ity and capabil ity for managing the diver s e  

LLNL waste streams ; and 

• Decreased use of off-site treatment and disposal sites .  
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CHAPTER 5 . 0  

ENV IRONMENTAL PE RM IT S .  REGULAT I O N S .  AND A PPROVAL S 

The p ro p o s e d  a c t io n  woul d r eq ui r e  a va r ie ty of perm i t a p p r ov a l s  a nd 

rev iew s f rom f e d e ral . s t a t e . a nd l ocal re gul a t o ry a ge nc i e s  p r i o r  t o  it s c on

s t ru c t ion and o pe ra t ion. Tab l e  5 . 1-1  s umma r iz e s  the a ge n c i e s . perm it s  a nd 

ap pr ova l s .  af fe c t e d p r oj ect el eme nt s .  a nd r e gul at ory aut h o r ity as s oc iated w i th 
the p r o p o s ed a c t i o n .  

T h i s  d ocume nt me e t s  t h e  req u i reme nt s of t h e  Na ti ona l  E nv i ro nmental 
Pol icy Ac t ( NE PA )  f o r  the p rop o s e d  a c t ion.  Th e U .  S .  D e pa r tme nt o f  Ene r gy  i s  
t h e  de s i gna t e d  l e ad a ge ncy und e r  NE PA f o r  this p r oj e c t  and . a s  s uc h .  i s  

res p on s ib l e  t o  ens ur e  the pr e para t io n  a nd r ev iew of ap pro pr ia t e  e nv i r onmental 

d ocume nta t i o n .  The Ca l i f ornia D epa rtment of H ea l t h  Se rv ice s (DH S )  was 
ext ended the o p p o rtunity to a c t ively pa r t i c i pa t e  in the p r e pa r a t ion o f  this 

dra f t  env i ro nm e nt al imp a c t  s t a t ement (DE I S ) ; how ev e r .  DH S c ho s e  t o  be a 
rev iewe r rather than a c o o pe ra t ing a ge ncy u nd e r  NE PA. Th i s  DE I S  w il l  be 

rev iew ed by inte res t e d  f e de ral . s t at e .  a nd l ocal a ge nc ie s  a nd by the pub l i c .  
F ol l ow i n g  the pub l i c  c omme nt p e r i od o n  t h i s  DE I S  a nd p r e pa ra t ion o f  a f inal 
E I S  ( FE I S ) . i n  which res pons e s  to al l c omme nt s on the D E I S  w i l l  be 

inc o rp ora t e d . the FE I S w il l  be pub l i shed a nd DO E  w il l  s ubm i t  its f i ndings � n  a 
Re c o r d of D e c i s i on .  DOE w il l  then ce rt i fy and u s e  the FE I S  in i t s  

de c i s io n-mak ing p r o c e s s  o n  the p r o p o s e d  a c t i o n .  

T h e  Cal i f o rnia E nv i ronmental Qua l i t y  A c t  ( CEQ A )  e nt a il s a p ro c e s s  
s im ilar t o  NEPA. includ ing e nv i ronme n t a l  as s e s sment a nd d oc ument a t i o n .  pub l i c 
rev iew . a nd re s p on s e  t o  c ommen t s .  Th i s  DE I S  a nd the FE I S  t o  be prepa red und e r  
NEPA are al s o  intended t o  me et the n e e d s  o f  the CEQA p r o c e s s f o r pe rm i t t i n g  

the p r o p o s e d  DWTF . 

In ad d i t i o n  t o  the c ompr ehens ive e nv iro nme nt a l  d ocumentat i o n  re
quired by NEPA a nd CEQA. the propo s e d  a c t io n  mu s t  obt a i n  pe rm it ap p r oval s f r om 
f e d e ral . s tat e .  a nd l ocal a ge nc ie s .  The s e  
i nv o lve t he prepara t i on .  a ge ncy r ev i ew .  a nd 
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N 
o 
CJ:) 

Permit/ Approval 

Federal 

Hazardous and Mixed Waste Incinerator 

Hazardous and Mixed Waste Cont aine r s ,  
Tanks, and Treatment 
Facility 

Na t ional Environmental Policy 
Act (NEPA) 

TABLE 5 . 1- 1 .  PERMITS AND APPROVALS REQU IRED "DR THE PROPOSED ACTION 

Af fected Proj ect El ements 

Rotary kiln incinera t or ,  
sol ids shredde r ,  l iquid 
st orage tank s ,  a sh p i t ,  
a fterburner ,  of f ga s  
treatment sy stem. 

Wa ste receiving and 
c l a s s i f icat ion area , 
solid waste processing 
area , l iquid waste pro
cessing area, decontamina
t ion bui lding, reactive 
materials building,  radio
a c t iv e /mixed waste st orage 
are a ,  cl ean st ora ge are a ,  
tanker/t railer parking area, 
tank and container washing 
and rinsing area . 

Al l proj ect component s .  

Authority 

Re source Conservat ion and 
Recovery Ac t of 1976 
(RCRA) , as amended by the 
Hazardous and Sol i d  Waste 
Amendment s of 1984 (HSWA) 
( 4 2  USC �6 9 0 1 ,  et 
seq . ) ;  40 CFR Pa r t s  
1 2 4 ,  2 6 0 ,  2 6 1 ,  262,  264 , 
27 0 .  

RCRA, as
s

amended by HSWA 
( 4 2  USC S690 1 ,  e t  
seq . ) ;  40 CFR Pa r t s  1 2 4  
260,  2 6 1 ,  2 6 2 ,  2 6 4 ,  a n d  2 7 0 .  

Na t ional Environmental Poli EY 
Act ( NEPA) o f  1969 (42 USC �43 7 1 ,  
seq . ) ;  4 0  CFR, Pa r t s  15 00-1508,  
NEPA Guidel ine s ;  Final DOE Guide
l ines for Compliance w ith NEPA 
(45 FR 2 069 4 ) . 

Agency 

U . S .  Environmental Prot ec
t i on Agency , Region I X .  
(permit review and 
is suanc e )  

U . S .  Environemn tal Prot ec
t ion Agency , Region I X .  
(permit review and 
i s suance ) 

U . S .  Department of Ener gy , 
U . S .  Env i ronment al Protec
t ion Agency . 
(approval) 

( Cont inue d )  
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Permit /Approval 

State 

Hazardous and Mixed Waste Incinerator 

Hazardous and Mixed Waste Cont ainers .  
Tanks . and Treatment 
Facility 

Cal ifornia Environmental Qual ity 
Ac t (CEQA) Review 
(EIS w il l  be provided to state 

and local a genc ie s  f or u se as a 
CEQA document ) 

TABLE 5 .  ] - 1 .  

Af fected Proj e c t  El ement s  

Rotary kiln inc inerator . 
solids shred der.  l iquid 
storage tanks. a sh pit . 
aft erburne r .  offga s  
treatment system. 

Waste receiv ing and 
classi ficat ion area . 
solid waste processing 
area . l iquid waste pro
cessing are a .  decont amina
t ion build ing. react ive 
mat erials building. radio
a c t ive/mixe d waste storage 
area.  c lean st ora ge area. 
tanker/t railer parking area . 
tank and container washing 
and r insing area . 

All proj e c t  component s .  

(Cont inued ) 

Authority 

Ca l ifornia Haza rdous Waste 
Con trol Act a s  amended 
(Hea l t h  and Sa fety Code . 
Sect ion 25 100 e . s . ) :  Cal i f
ornia Hazardous Waste Ma na ge
men t Regula t ion s  (CCR Ti t .  2 2 .  
Section 6 6 0 0 1  e . s . ) .  

Cal i fornia Hazardous Was t e  
Control Ac t .  a s  amended 
( Heal th and Safety Cod e .  
Sect ion 25 100 e . s . ) ;  Ca l i f
ornia Hazardou s  Waste Manage
ment Re gul at ions (CCR Ti t .  2 2 .  
Sect ion 6600 1 e . s . ) .  

CEQA o f  1 9 7 0 .  a s  amende d .  
PRC Div . 1 3 .  Sec t ion s 
2 1083 . 5  a nd 2 1083 . 7  and 
Art ic l e  14 of the CEQA 
guidel ine s .  

Agency 

Ca l i fornia Department of 
Hea lth Serv i c e s .  Toxi c 
Substances Cont rol 
Division .  North Coa s t  
Cal i fornia Section.  ( t ech
nical review.  draft permi t .  
permit i s suanc e )  

Cal if ornia ' Department o f  
Hea lth Serv i c e s .  Toxic 
Sub stances Cont rol 
Divis ion. 'North Coa s t  
Cal i fornia Se c t i on .  (te ch
nical rev iew . dra f t  permi t .  
permit i s suanc e )  

Cal i f ornia Department o f  
Hea l th Service s :  Bay Area 
Air Quality Management use 
Distr ict . (rev�ew i n forma
t ion and use in state 
permi t t ing proce s s )  

(Cont inue d )  
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Permit / Approval 

Local 

Permit t o  Construct {air 
emiss ion source } 

Permit t o  Operate {air 
emission source } 

Sewer Use Ordinance Review 

TABLE 5 . 1- 1 .  {Cont inued} 

Af fected Proj e c t  El emen t s  

I ncinerat or.  b oiler/chiller 
plan t .  st orage / t reatment 
tanks. decontaminat ion 
operation s .  emergency 
generator.  uranium burn pan . 
l iquid waste proce ssing area . 

Incinera t or . boil er/chiller 
plant . st orage/t reatment 
t ank s .  decontamination 
operat ion s .  emergency 
generator.  

Was t ewater discharges from 
l iquid waste processing 
and other DWTF component s 
to the L iv ermore sewer sy stem. 

Authority 

Cal i f ornia Heal th and Safety 
Cod e .  div .  26 and 2 7 ; Cal i f
ornia Air Pol lut ion Control 
Regulat ions {CCR Ti t .  1 7 .  
Publ ic Heal t h .  Part I I I .  Air 
Resource s .  Ch . 1--Air Re
sources Boar d .  Subch. 
1-8 } ; Bay Area Air Qual ity 
Management Dist rict 
{BAAQMD } Regulat ion 2 .  
Rul e  1 :  Sect ion 2-1-3 0 1 ;  
Nat ional Emi s s ion St andards 
f or Hazardous Air Pollutan t s  
{NESHAP } ;  Nat ional Emi s sion 
St andard for Radionuc1 ide 
Emi s sions f rom U . S .  Department 
of Energy {DOE} facil ities.  
40 CFR 61.  Subpart H .  

Cal i f ornia Health a n d  Safety 
Code . d iv .  26 and 2 7 ; Cal i f ornia 
Air pol l ut ion Control Regula
t ions {CCR Tit .  1 7 . Publ ic 
Hea l t h .  Part I l l .  Air Re
source s .  Ch. 1--Air Re-
sour ces Board .  Subch.  
1-8 } ; BAAQMD Regulat ion 2 .  
Rul e 1 :  Sect ion 2- 1-302 . 

City of Livermore Sewer 
Use Ordinance ; Fe deral 
Wa t e r  pollut ion Control 
Ac t of 1 9 7 2 .  a s  amended by 
the Cl ean Wat er Ac t o f  
1 9 7 7 .  {33 USC § 1 25 1 .  
e t  seq . } .  

Agency 

Bay Area Air Qual i t y  
Mana gement D i st r i c t  
{Permit } ;  U . S . 
Env i ronmental Pro
tect ion Agency . 
Region IX {NESHAP 
rev iew for radionuc l ides}  

Bay Area Air Qual ity 
Management D i s t r ict . 
{permi t }  

City o f  L ivermore.  
{rev iew } 



inf ormat ion documents and t e chnical analys e s . The t echnical inf ormat ion 

analys e s  mus t  show t hat the propo s e d  act ion woul d comply w it h  all appl icable 

rul es  and r e gulat ions o f  that permit t in g  a gency . 

Other permit s and approvals indicated in Tabl e 5 - 1  include the 

NE SHAPs for radionuclides and the s ewe r use ordinan c e .  The s e  requ i r emen t s  

woul d involve rev i ew and app roval by t h e  E P A  and the City o f  L ivermo r e .  

respec tiv el y .  
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and Qual ity As surance D ivision ; U . S .  Department of Energy . t o  Dr .  Richard H .  
Krop s chot .  Ass ociate Direct or . Engineering Divi sion, Lawrence Berkel ey Labora
t ory , University of Cal ifornia, Berkeley , CA. regarding disposal of  nonrad io
active haz ardou s  wast e s ,  July 8 ,  1987 . 

DeGrange C .  E • •  M. Sledge ,  and J .  M. Hirabaya shi ( 19 87 ) , Guidelines f or Waste 
Accumulation Areas . Lawrence Livermore Nat ional Laborat ory . Livermore.  CA. 
March 1987 . UCAR- 10 192 . 

Dibblee , T . W  . •  Jr . ( 19 8 0 ) . Preliminary Ge ologic Map of the Midway Quadrangle .  
Alameda and San J oaquin Count ies .  Cal if ornia . Scale : 1 : 24 . 0 0 0 .  U . S .  Geolo gical 
Survey , Menl o Park . CA. Open File Rep or t 8 0-5 3 5 . 

Dibblee . T. W • •  Jr . and R . L .  Darr ow ( 19 8 1 ) . "Ge ology of the Northe rn Diablo 
Range and Livermore Vall ey Area . "  in V. Fr iz z el l .  ed • •  Ge ol o gy  o f  Central and 
Northern D iabl o Range , California. Pacific S e ct ion of  SEPM. Lo s Angel e s .  CA 
pp . 77- 1 1 2 .  

Edison Electric Inst itut e  ( 19 78 ) . Electric Power Plant Environmental Noise 
Guide . prepare d by Bol t ,  Baranek . and Newman , Inc • •  Cambridge . MA, for Edision 
Ele c tr ic Inst itut e .  No . 3 63 7 .  Volume I .  pp . 4-53  through 4-64.  

El der .  J . C . , J . M. Graf . J . M. Dewart . T. E .  Buhl . W. J .  Wenz el . L. J .  Walker .  and 
A. K. S t oker ( 19 86 ) . A Guide t o  Radiological Ac cident Con siderations f or Sit ing 
and De s i gn of · DOE Nonreactor Nuclear Facil itie s .  Lo s Alamos National 
Laborat ory , Los Al amo s ,  NM. January 1986 . LA- 1 0234-MS . UC-4 1 .  

Environment Reporter ( 1983 ) .  "Truck Transport of Wastes  as Risky as Treatment . 
Dispo sal . Consul t ant Say s , "  Sept ember 2 .  19 83 . Volume 14 .  p .  7 3 3 . 

Envirosphere Company ( 1985 ) .  Bioma s s  
Cal ifornia Energy Commis sion. by 
5 0 0-8 1-03 7 .  Apr il 1985 . 

Ash Study (draft ) .  prepared for 
Enviro sphere Company , Contract 

the 
No . 

D .  ( 19 88 ) . personal communication with Dick Erickson ,  Cal ifornia 
of Health Services.  Al ternat ive Te chnology Sec t ion. Main O f f ice , 

CA. regarding ident ify ing commercial incinerator s ,  February 8 ,  

Er ickson .  
Department 
Sacrament o .  
1988 . 

Federal Emergency Management Agency ( 198 1 ) , "Fl ood Insurance Rate Map .  Al ameda 
County . Cal if ornia. " Apr il 15 . 19 8 1 .  Community Panel Numbe r 06 000 1 0230A. 

Federal Emergency Management Agency ( 1986 ) . "Fl ood Insurance Rate Map ,  Al ame da 
County.  Calif ornia. "  February 19 . 19 8 6 .  Community Panel Number 060001  02 10B .  

Font u s .  F .  
D epartment 
Cal ifornia 
1 9 8 8 .  

( 19 88 ) . pers onal communicat ion with Fred Fontu s .  Cal i fornia 
of  Health Se rvice s .  Alternat ive Technol o gy Section. Northern 

Section. regarding ident ify ing commercial incinerat or s .  February 8 ,  
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Freeland. G . E .  
Safety Pro gram. 
August 2 1 .  19 84 .  

( 19 8 4 ) . Lawrence Livermore Nat ional Laborat ory Earthquake 
Lawrence L ivermore Nat ional Laborat ory . Livermore . CA . 

UCAR-10 129 . 

Geomatrix Consul tant s .  Inc . ( 19 8 5 a ) . "Seismic Exposure  Compari s on Report and 
Spectra Report . "  prepared by Ge omatrix Consul t ant s .  Inc . •  San Francisco .  CA. 
for Lawrence L ivermore National Laborat ory . Livermore . CA. July 8 .  19 85 . 
U CRL- 15 85 8 .  

Geomatrix Consul t an t s .  Inc . ( 19 85b ) . " Summary of Exp l oratory Trench Review . 
Proposed Hazardous Waste Facil ity S it e .  Lawrence Livermore Nat ional 
Laborat ory . "  l et t er rep ort . March 2 5 . 19 85 . UCRL-2 1049 . 

Godwin .  R . O .  ( 19 87 ) . letter from Robert o .  Godwin . As sociate Direc t or f or 
Plant and Technical Service s .  Lawrence L ivermore National Laborat ory . t o  
Dwight Hoenig .  California Department o f  Health S e rv ice s .  regarding HWM 
facil ity operat ion pl an . July 1 .  19 87 . 

Graham. J . B .  ( 197 2 ) . "How t o  E s t imat e Fan Noi s e . "  S ound and Vibrat ion . 
May 19 7 2 .  pp . 23 1-234 . 

Greenhal gh . W . J .  and Brown.  G . S .  ( 19 82 ) . ''Ef fect of  Airborne Fluoride s on 
Grapev ine s . " in F.  Murray . e dit or .  Fluoride Emi s s ions : Their Monit oring and 
Ef fect s on Vege tat ion and Eco sy s t ems . Academic Pres s .  NY .  pp . 125- 13 8 .  

Griggs . K.  S .  and R .  W. Buddemeier ( 19 86 ) . Environmental Monit oring at the 
Lawrence Livermore Nat ional Laborat ory : 1985 Annual Report . Lawrence Livermore 
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Hannahs .  Sear gent S .  ( 19 87 ) . per sonal c ommunicat ion with Sear gent Stan 
Hannahs . California Highway Patrol . Sacrament o .  CA. regarding annual 
Cali fornia traff ic-related hazardous waste incident s .  April 2 2 .  1987 . 

Hayes . T . P . •  J . J . R. Kinney . and N. J . M. Wheeler ( 1984) . Cal if ornia Surface Wind 
Cl imat ol ogy . California Air Res ources Boar d .  Aerome tric Data D ivision. 
Sacrament o .  CA. June 19 8 4 .  p. 0-48 . 

Hof fman . F. . M. D .  Dresen.  W. A. McConachie . D .  S .  Thomp son .  and D .  N.  
( 19 86 ) . LLNL Ground Water Proj ect : Monthly Pro gr e s s  Report . October 
Nov ember 15 . 1986 . Lawrence Livermore Nat ional Laboratory . Livermore .  
UCAR- 1 0 160-86-1 2 .  

Homan 
15 

CA. 

Hof fman . F . . M. D .  Dresen.  W . A. McConachie . E . M. Nichol s .  R. O .  Devany . W. F. 
I sherwood . M. W. Small .  D . N. Homan. and D . S .  Thomp son ( 19 87 ) . LLNL Ground Water 
Proj ect . Monthly Progres s Report . June 15 - July 15 . 1 9 87 . Lawrence  Livermore 
Nat ional Laboratory . Livermore .  CA. UCAR- 1 01 6 0-87-8 . 

Holland. R. C • •  R . W. Buddeme ier . and D . O .  Brekke ( 19 87 ) . Environmental Monit or
ing at the Lawrence Livermore Nat ional Laboratory : 1986  Annual Report .  Law
rence L ivermore National Laborat ory . Livermore . CA. Apr il 1 9 87 . 
UCRL-5 000 27-86 . 
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Holzworth.  G .  C .  ( 19 7 2 ) . Mixing Height s .  Wind Speeds . and Potential for Urban 
Air Pollut ion Throughout the Cont iguous United Stat e s .  U .  S .  Env ironmental 
Protect ion Agency . Research Triangl e Park .  NC . January 197 2 .  AP- 1 0 1 .  p .  I l l . 

Horen. J .  ( 19 87 ) . personal c ommunicat ion with Jim Horen.  Alameda County Fl ood 
Control and Wat er Conservation Distric t .  regarding disposal of treatment 
residual s .  November 1 6 .  19 87 . 

Horst . L .  ( 19 87 ) . p er s onal communication 
Ci ty of  L ivermore . regarding land u s e  
Nat ional Laboratory . October 2 0 .  19 87 . 

with Leon Horst . 
changes we st of  

As sociate Planner . 
Lawrence Livermore 

Hoyt . D .  ( 19 88 ) . per sonal communicat ion with Dan Hoyt . 
Mana gement Div i s ion. Lawrence Livermore Nat ional Laborat ory . 
mixed sol id was t e s .  February 4 .  19 8 8 .  

Haz ardous Waste  
regarding 1986 

Internat ional Commis sion on Radiological Protect ion ( 197 7 ) . Annal s of  the 
I CRP : Recommendat ions of the Internal Commis sion on Radiological Protection.  
ICRP Publ ication No . 2 6 .  Pergamon Pres s .  Oxford .  U.K • •  Volume 1 .  No . 3 .  

Internat ional Commis sion on Radiolo gical Protect ion ( 19 7 9 ) .  Annal s o f  the 
I CRP : L imit s f or Intakes of  Radionuc1ides by Worke r s .  I CRP Publ ication 3 0 .  
Pergamon Pre s s .  Oxf ord.  U . K  • •  Volume 2 .  No . 3 /4 .  

Kobe t i ch.  G .  C .  ( 19 87 ) . letter from G .  C .  Kobe t ich . Fiel d Supervis or . U .  S .  
Department of  the Interior . Fi sh and Wildl ife  Serv ice . Sacrament o Endange red 
Specie s O f f ice . Sacrament o .  CA. t o  W . W .  Warner .  Chief .  Nuclear Safe ty Branch . 
San Franci sco  Operations O f fice . U .  S .  Depar tment of Energy . Oakland . CA. 
r e garding int ent to  prepare E I S  on decontaminat ion and waste treatment facil i
ty at the Lawrence Livermore National Laborat ory . May 5 .  1987 . 

Kocher .  D .  C .  ( 19 8 1 ) . "Do se-Rate  Conversion Fact ors for External Exposure t o  
Phot ons and Electrons . "  prepared for the U .  S .  Nuclear Regul at ory Commis sion. 
by Oak Ridge Nat ional Laborat ory. Oak Rid ge . TN. Augu s t  19 8 1 .  NUREG/CR-19 18 . 

Lange . R. 
Dispersal 
Studie s . " 

( 19 7 8 ) . "ADP I C  - A Three-Dim ensional Partic1e- in-Ce1 1  Model f or the 
of  Atmospheric Pollutant s and It s Compar ison t o  Re gional Tracer 

J ournal of  Appl ied Meteorology. 17 : 3 20-3 29 .  

Lawrence L ivermore Nat ional Laborat ory ( 19 8 4 ) . Site Development and Facil it ies 
Util iz ation Plan.  Livermore . CA. November 1984.  UCAR-1027 6 .  

Lawrence L ivermore Nat ional Laborat ory ( 19 85 ) .  "DWTF Siting Presentat ion" 
(unpubl ished data ) . June 1 9 85 . 

Lawrence Livermore Nat ional  Laborat ory ( 19 87 ) . LLNL TRU Waste  Cert i ficat ion 
Program : TRU Waste  Cer t if icat ion Plan. Qual ity Assurance Manual . M-07 8 .  
Revision 1 .  Suppl ement 2 .  Lawrence L ivermore Nat ional Laborat ory . Livermore .  
CA. February 1987 . 
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Lawrence L ivermore Nat ional Laboratory ( 19 88a ) , LLNL Was t e  Minimiz at ion 
Proj ections (unpublished dat a ) , Livermor e ,  CA, February 1988 . 

Lawrence L ivermore Nat ional Laborat ory ( 19 88b ) , "Lawrence Livermore  Nat ional 
Laboratory I s Emer gency Prepare dne s s  Plan, " M- 0 1 4 ,  Lawrence Livermore Nat ional 
Laboratory ,  Livermor e ,  CA, May 1 9 88 . 

Lawrence L ivermore Nat ional Laborat ory and Radian Corporat ion ( 19 88 ) , 
"Analys i s  of Postulat e d  Ac cident s at the P ropo sed Decontaminat ion and Was t e  
Treatment Facility a t  the Lawrence L ivermore National Laboratory . " Lawrence 
Livermore Laborat ory . Livermor e .  CA. Radian Corporat ion . Sacrament o .  CA. April 
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Mishima. J .  and L . C . 
Uranium (Repr esenting 
prep ared by Paci f ic 
BNWL- 17 3 0 .  

Schwendiman ( 197 3 ) . "Fractional Airborne Release of  
Plutonium) During the Burning o f  Contaminate d  Wa st e . " 
Northwest Laboratorie s .  Richland . VA, April 197 3 .  

Nat ional Academy of  Scienc e s  ( 19 7 1 ) . Fluorid e s ,  National Academy o f  Sciences ,  
Committ e e  on the Biol ogical E f fe c t s  o f  Atmospheric P ollutant s .  Washingt on , D C ,  
p p .  77-13 2 .  

Nat ional Institut e  o f  Occupational Safety and Health ( 1 9 85 ) , NIOSH Pocket 
Guide to Chemical Haz ard s ,  U. S. Government Printing  O f fice . Washingt on. DC,  
NIO SH Publ icat ion. September 19 85 . No . 85-1 14 .  pp.  1 4 .  4 2 .  44 , 5 6 .  1 2 2 . 1 2 8 .  
144. 1 5 6 .  1 6 0 , 1 6 2 .  1 8 6 , 2 1 8 .  2 28 , 23 0 .  and 236 .  

Nat ional Resear ch Council o f  Canada ( 197 7 ) . Environmental Fluoride . 197 7 .  
National Research Council of  Canada,  Ass ociate Committ ee on Scientific 
Criteria for Environmental Quality , Ottaw a ,  Ontario , Canada . pp .  29-3 8 .  

Page , B .  M. ( 19 8 2 ) . "The Calaveras Fault Zone o f  California - An Act ive Pla t e  
Boundary Element . "  i n  E . W . Hart .  S . E .  Hirschfeld ,  
Procee dings , Conference on Earthquake Hazards in the 
Area, California Divis ion of Mines and Geol ogy ,  
Publ ication 6 2 ,  p p .  1 7 5 - 1 8 4 .  

and S .  S .  Schultz , e ds . , 
Eastern San Francisco  Bay 

Sacrament o ,  CA, Special 

Page , W. D . , 1 .  Wong,  A. Ridl ey , M. Hemphill-Hal ey ,  and K. Frae se ( 19 86 ) ,  
" S e i smolo gical and Geolo gical Ass e s sment o f  the 3 1  March 19 8 6  Mt . Lew i s  
Earthquake , Santa Clara, Cal i fornia , " Woodward-Clyde Consul t ant s ,  Walnut 
Creek, CA. 

Pfeifer , H. ( 19 87 ) , personal communication with Harold P feifer,  Environmental 
Analy st , Environmental Protection Department , Lawrence Livermore Nat ional 
Laboratory , Liv ermore , CA, r e garding HC emi s sions <Cumulative)  from LLNL , 
December 17 , 19 87 . 

Pre scot t ,  W .  H . , M. L i s ow ski , and J .  C .  Savage ( 19 8 1 ) , "Geode t i c  Mea surement o f  
Crustal Deformation o n  the San Andrea s .  Hayward.  and Calaveras Faul t s  Near San 
Francisc o ,  Cali fornia, "  Journal of Geophy sical Research, November 1 0 .  19 8 1 ,  
( 8 6 ) : 1 08 5 3- 1 0869 . 
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Radian Corporation ( 19 83 ) ,  "Haz ardous Waste Incinerat or and S t orage Facil ity 
Part B Permit Application , " prepared for Lawrence Live rmore Nat ional 
Laborat ory , Livermor e ,  CA, by Radian Corporation, Sacrament o ,  CA, Volume I I ,  
pp . 12-1  t o  1 2-9 . 

Radian Corporati on ( 19 87a ) , ''Lawrence L ivermore National Laborat ory 
De contamination and Waste Treatment Facil ity Operat ion Plan, " prepared f or 
Lawrence Livermore National Laborat ory , Livermore , CA, by Radian Corporat ion , 
Au stin,  TX, Nov�mber 19 87 , Volume s  I through V .  

Radian Corporation ( 19 8 7b ) , "De scr iption o f  the Radian Complex Haz ardous Air 
Release Model ( CHAR� ) , Version 4 . 0 ,  Au stin ,  TX, June 19 87 . 

Radian Corporat ion ( 19 88a ) , "Lawrence Livermore National Laborat ory Decont ami
nat ion and Waste  Treatment Facil ity De sign Waste Character izat ion, "  prepared 
for Lawrence L ivermore National Laborat ory , Livermore , CA, by Radian 
Corp oration, Sacrament o ,  CA, Februa ry 9 ,  19 8 8 ,  UCRL-2 1047 . 

Radian Corporation ( 19 88b ) , "Lawrence L ivermore National Laborat ory . De con
taminat ion and Waste Treatment Facil ity , Documentation of  Impact Analysis for 
Design Al ternatives  Present e d  in the Draft Env ironmental Impact Statement . "  
prepared for Lawrence Livermore Nat ional Laborat ory ,  Liverm or e ,  CA, by Ra dian 
Corporati on ,  Sacrament o ,  CA. May 1 9 8 8 ,  UCRL-2 1 048 . 

Radian Corp orat io,n ( 19 8 8c ) , ''Lawrence Livermore Nat ional Laborat ory Decontami
nation and Was t e  Treatment Facility . Authority t o  Construct Air Permit , 
Responses  t o  BAAQMD Comment s ,  December 1 1 ,  19 87 . "  prepare d f or Lawrence 
L ivermore Nat ional Laborat ory . Livermore,  CA, by Radian Corporation, 
Sacrament o ,  CA, March 198 8 .  

Re ge , A. ( 19 88 ) , personal communication with Anand Rege ,  Cal i fornia Department 
of Health Service s .  Alternat ive Technol o gy Sect ion,  North Coastal Calif ornia 
Sect ion, regarding ident ify ing commercial incinerat ors,  February 5 ,  1 9 88 . 

Robert s .  R.  ( 19 88 ) , memorandum from Rus s  Robert s ,  U .  S .  Department of  Energy ,  
regarding DWTF status f or mixed waste disposal at N�S .  February 1 2 ,  19 88 . 

S cheime r ,  J .  F .  
Safety Program 
Livermore ,  CA. 

( 19 85 ) , Lawrence Livermore Nat ional Labora t ory Site Seismic 
- Summary of Findings , Lawrence Livermore National Laborat ory , 
July 19 85 , UCRL-5 3 6 7 4 .  

Sherman, C . A. ( 19 7 8 ) . "A Mas s-Consistent Mo del f o r  Wind Fiel ds  Over Compl ex 
Terrain , " J ournal of Appl ied Met e or ology, ( 1 7 ) : 3 1 2-3 19 . 

Speth, D .  ( 19 8 8 ) , personal c ommunicat ion with D r .  David Spe t h ,  California 
Department of Heal th Service s ,  Env ironmental Health Division ,  Sanitary 
Engineering Branch,  re gar ding drinking water act ion l evel s ,  February 25 , 19 88 . 

Springe r ,  J .  E .  ( 19 8 4 ) , Structural Development of the L ivermore Ba sin ,  
Cal ifornia. Lawrence Livermore National Laborat ory , Livermore ,  CA, August 2 8 ,  
1984 ,  UCRL-9 1 43 1 .  
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State of Cal if ornia ( 19 7 4 ) . Evaluat ion of  Ground-Water Re sour ces : Livermore 
and Sunol Val l ey s .  Department o f  Water  Re sour ces ( in cooperat ion with Al ameda 
County Flood Control and Wat er Con servat ion Distric t .  Zone 7 ) . Sacrament o .  CA. 
June 1 9 7 4 .  Bul l e t in 1 18-2 . 

Steenhoven. J .  ( 19 85 ) . Hazardous Wa st e Operat ion Plan : Live rmore Site.  March 
1985 . Lawrence L ivermore National Laborat ory . Livermore . CA. CA2 89 0 0 1 25 84 .  
Volume I I .  Part V I I I .  pp . 37-43 and Appendice s A through C .  

Stone . R • •  M. R.  Ruggier i.  L . L .  Ro ge rs . D . O .  Emerson .  and R . W .  Buddemeier 
( 19 8 2 ) . Potent ial for Saturated  Ground-Water  System Contamination at the 
Lawrence Livermore Nat ional Laborat ory. Lawrence Livermore Nat ional 
Laboratory . Livermore . CA. December 1 4 .  19 8 2 . UCRL-5 342 6 .  

Stone . R .  and M .  R .  Ruggier i ( 19 83 ) . Ground-Water Quality and Movement at 
Lawrence Livermore Nat ional Laborat ory.  Livermore . CA. UCRL-5 3474.  

Tonnes sen. K.  and H . A. Tewes ( 19 8 2 ) . Environmental As ses sment Keport : Nuclear 
Te st Technol ogy Complex . Lawrence L ivermore National Laborat ory . Livermore . 
CA. August  1 9 8 2 . UCID- 19 439 . 

Tow s e . D . F . and D . W. Carpenter ( 19 86 ) . Geology of the LLNL Decontaminat ion and 
Wast e Treatment Facil ity Site . Lawrence Livermore Nat ional Laborat ory . Liver
mor e .  CA. Augu s t  1986 . UCID-208 1 1 .  

U . S .  Department of Ener gy ( 19 8 2 ) . Final Environmental Impact  Stat ement . 
Incinerat ion Facility for Radioactively Contaminated Polychlorinated Biphenyls 
and Other Wast e s .  Oak Ridge Gas e ou s  Diffu sion Plant . Oak Ridge . Tenne s s e e . 
U . S .  Department of Ener gy . Washingt on. D C .  June 19 8 2 .  pp .  4-49 through 4-5 1 .  

U .  S .  Department o f  Ene r gy ( 19 8 4 ) . Environmental As s e s sment of  a Propo sal t o  
Acquire  Land for a Buf fer Zone Around Lawrence Livermore National Laborat ory 
and Sandia Nat ional Laborat ories .  Livermore .  U . S .  Department of Energy .  
Washingt on . D C .  June 1 9 8 4 .  DOE /EA-0 23 6 .  pp . iii.  1 .  3 3 .  35 . and 3 6 .  

U .  S .  E nv i r onmen tal Prot e c  t ion Agen cy ( 19 7 8  ) .  -7D..;;;i;.;.a�gn�o;..;s;..;i.....;n�g ___ 
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Cause d  by Air Pollut ion. prepared  by Applied S cience As sociat e s .  Inc • •  
Valencia . PA. for U .  S .  Environmental Protect ion Agency . Research Tr iangle 
Park . NC . EPA-68-02- 1 3 44 .  pp.  5-1 t o  6-3 2 .  

U . S .  Environmental Protect ion Agency ( 19 79 ) . AIRDO S-EPA : A Computeriz ed 
Methodol ogy for E s timating Environmental Concentrat ions and Doses t o  Man fr om 
Airborne Release s of Radionuclide s .  EPA 5 2 0 / 1-79-009 . 

U . S .  Environmental Protection Ener gy ( 19 8 0 ) . Manual o f  Prote c t ive Guides and 
Protective Act ions for Nuclear Incident s .  Washington . D C .  September  197 5 . 
revised June 1 9 80 .  EPA-5 20/ 1-7 5-0 0 1 .  

U .  S .  Environmental Protect ion Agency ( 19 85 ) . Compilat ion of Air Pollutant 
Emi s s ion Fact or s .  Vol ume I :  Stationary Point and Area Sour c e s .  Of fice of  Air 
and Radiat ion . Of fice of Air Qual ity Planning and S t andar d s .  Research Triangle 
Park. NC.  AP-42 .  S eptember 19 85 . pp .  1 1 . 2-1  and 1 1 . 2 . 4- 1 . 
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U . S .  Ge ol o gical Survey ( 19 85 ) . Water Qual ity Condit ions and an Evaluation of 
Ground- and Sur face-Water Sampl ing Programs in the Livermore-Amador Vall ey.  
Cal ifornia. U .  S .  Geol o gical Surv ey . Washingt on . DC.  prepared in cooperat ion 
with the Alameda County Fl ood Control and Water Conservat ion District . Zone 7 .  
Water Re source s Investigations Report 84-43 5 2 . 

Univer sity o f  Cal ifornia ( 19 86 ) . Draft Environmental Impact Report f or the 
Univer sity of California Contract with the U .  S .  Department of Energy f or 
Operat ion and Management of Lawrence Livermore Nat ional Laboratory .  Univer sity 
of  Cal ifornia.  Berke l ey .  CA. De cember 2 2 .  1 9 86 . SCH-85 1 1 26 1 1 .  

Univer sity of Cal i f ornia ( 19 87 ) . Final Environmena1 Impact Report f or the 
Univer sity of Cal ifornia Contract with the U .  S .  Department of Energy for 
Operat ion and Management of Lawrence L ivermore Nat ional Laborat ory . Univer sity 
of  Cal ifornia.  Berke l ey .  CA. July 2 8 .  19 87 . SCH-85 1 12 6 1 1 .  

Vaughan. Wil liam A .  ( 19 8 5 ) • letter from Will iam A .  Vaughan. As sistant 
Secretary . Env ironmental Safety and Heal th.  U. S .  Department of Energy (DOE ) . 
t o  al l DOE office s .  regarding off-sit e radiat ion protect ion standards f or the 
publ ic . August 5 .  19 85 . 

Wackt e r .  D . J .  and J . A . Fo ster ( 19 86 ) . Industrial S our ce Complex ( I S C )  Disper
sion Model User ' s  Guide Second Edit ion. Volume 1 .  prepared by TRC 
Env ironment al Consul tant s .  Inc • •  Ea st Hart f ord.  cr .  f or the O f fice of Air 
Qual ity Planning and Standards .  U . S .  Environmental Prot ect ion Agency . Re search 
Triangl e Park. NC . June 19 8 6 .  EPA-45 0 /4/86 / 0 05 a .  

Wagne r .  K . K .  ( 19 8 4 ) . User ' s  Guide to  the California Air Resources  Board Air 
Qual ity Model ing Sect ion Fumigat ion Model s .  California Air Resource s Board . 
Sacrament o .  CA. Decembe r 1 9 8 4 .  

Walke r .  E .  ( 19 7 8 ) . A S ummary of Parameters  Af fecting the Release and Transport 
of Radioact ive Material fr om an Unplanned Incident . Becht el Nat iona l .  Inc . •  

San Franci sco . CA. BNFO- 8 1-2 . Sep t ember 1 9 7 8 .  rei s sued August 1 9 8 1 . 

Walker.  M. L .  ( 19 86 ) . memorandum from Mary L .  Walke r .  Assi stant Secretary ; 
Env ironment . Safety . and Heal th ; U .  S .  Department of  Energy .  t o  S ecretarial 
Off icers .  Heads of Fiel d Organizat ions .  U . S .  Department of Ener gy ;  regarding 
U .  S .  Department of Energy pol icy on off-site treatment . st orage . and disposal 
of nonradioactive hazardous waste s ;  June 2 4 .  198 6 .  

Wei s s  As sociat e s  ( 19 85 ) . "Report o f  Expl orat ory Trenching for the Decontami
nation and Waste Treatment Facil ity . "  prepared for Lawrence Livermore National 
Laboratory . Livermore . CA. by Wei s s  As sociat e s .  Berke l ey .  CA. December  1 9 85 . 
UCRL-15 839 . 

Woodward-Clyde Consul tant s ( 19 85 ) .  �L�a�w�r�e�n�c�e��L���· v�e�r�m�o�r�e��N�a�t�i�o�n�a�l��L�a�b�o�r�a�t�o�r�y 
Seismic Expo sure Analysis .  prepared for Lawrence L ivermore Nat ional 
Laborat ory . Livermor e .  CA. by Woodward-Clyde Consultant s .  Walnut Creek. CA. 
UCRL- 1 5 85 3 .  
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6 . 2 DWTF De s ign Standards 

The de sign for the propo se d DWTF woul d  comply with al l of the appl icable 
requirement s of  the following code s .  standards .  handbooks . and guide s .  

6 . 2 . 1 

6 . 2 . 2 

DOE Manual 

DOE/T I C- 1 106 .  BNL-5 1444 . Nonreactor Nuclear Facil it ie s :  Standards 
and Criteria Guid e .  

DOE Orders 

Latest  
Title I s sue Dat e  Review Date 

OOE 433 0 . 2B In House  Ener gy 0 2/08/85 0 2/ 0 8 / 87 
Management 

DOE 5 440 . 1C Impl ementat ion of NEPA 04/ 09/ 85 04/ 09 / 87 
OOE 5 480 . xx ( draft ) Radiat ion Prote c t ion of  03 /3 1/87  

the Publ ic and the 
Environment 

DOE 5 480 . 4  Environment al Protect ion. 05 / 15 / 84 05 / 1 5 / 86 
Safety.  and Health 
Protect ion S t andards 

OOE 5 480 . 1A Environmental Prot ect ion.  0 8/ 1 3 / 8 1  1 1 / 0 2 / 83 
Safety .  and Health 
Prot ec t ion Pro gram 
for DOE Operat ions 

OOE 5 480 . 2  Hazardous & Radioact ive 
Mixed Waste Management 1 2 / 1 3 / 8 2  1 2/ 1 2 / 8 4  

DOE 5 48 1 .  1B Safety Analysis  & Review 05 / 19 / 8 7  
System 

DOE 5483 . 1A Occupational Safety and 0 6 / 2 2 / 83 0 6 / 2 1/85 
Health Pro gram for 
Government-Owned .  
Contract-Operated Fac i-
lities 

DOE 5 484 . 1 Environmental Protection. 02/24/ 8 1  08/ 1 3 / 83 
Safety . and Health 
Protection Information 
Reporting Requirement s 

DOE 5 7 00 . 6A Qual ity As surance 08/ 1 3 / 8 1  08/ 1 3 / 83 
OOE 5 82 0 . 2 Radioac t ive Waste 0 2 / 06 /8 4  0 2 /05 / 86 

Management 
DOE 643 0 . 1A General De sign 1 2/ 1 2/ 83 1 2/ 1 1 / 85 

Criteria 
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6 . 2 . 3  

6 . 2 . 4  

Codes 

American Nat ional  Standards Institute (ANSI ) -- Code Requirement s .  

American S oc ie ty o f  Me chanical Engineers  (ASME) 
Pres sure Ve ssel  Code Requirement s .  

Boiler and 

Nat ional Fire Protection As sociated (NFPA) , National Fire Code s .  

Uniform Buil ding and Mechanical Code s ,  International Conference of 
Buil ding Officia l s  ( I CBO ) . 

Uni form Plumbing Code (LAMPO ) . 

Standards 

As soc iated Air Balance Council (AAB C ) . 

Air Movement and Control As s ociat ion (AMCA) . 

American National  Standards Inst itute (ANSI ) .  

ASHRAE Standard 9 0A- 19 80 . "Energy Conservation in New Buil ding 
Design . " 

American Water Works Assoc iat ion (AWWA) . 

Cal trans Hi ghway D e sign Manual . 

Construction Spec ifications Inst itut e (CS I ) . 

Cooling Tower Institute ( CTI ) .  

Nat ional Electric Code (NEC ) . 

Nat ional Electric Manufacturer s '  As socia t ion (NEMA) . 

National Fire Protect ion As soc iat ion (NFPA) . National Fire Stan
dards .  

Steel Boiler Inst itute ( SB I ) . Division of IBR. Hydronics  Inst itut e .  

Sheet  Metal and Air-Conditioning Contract or s  National Assocation . 
Inc . ( SMACNA) . 

Underwrit ers ' Laboratorie s .  Inc . (UL) and Fact ory Mutual ( FM) 
Approved Equipment Guide . 

Department of  Labor (DOL ) O ccupational Safety and Health Standards 
(29 CFR Part 19 1 0 )  promul gated under P . L .  9 1-5 9 6 ,  "Occupat ional 
Safety and Health Act "  (O SHA)  of 197 0 ,  a s  amended.  
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6 . 2 . 5  

6 . 2 . 6  

Guides 

American Conference of  Gov ernment Industrial Hygienis t s  "Industrial 
Vent ilat ion Manual . "  

Oak Ridge National Laborat ory 
"The Design. Construct ion. 
Air-Cl eaning Syst ems f or 
(ORNL-NS I C-65- 1 )  . 

(ORNL ) Nucl ear Air-Cl eaning Handbook. 
and Testing of  High Efficiency 

Nuclear Appl icat ion. " ERDA 7 6- 2 1  

Environment al Statut e s  and Regulat ions 

Cl ean Air Ac t : 

• New Source Performance S t andards (NSPS ) .  

• Nat ional Emis s ion Standards for Hazardou s Air Pollutant s 
(NESHAP S )  • 

• Prevent ion of S i gnificant Deteriorat ion (PSD ) .  

• New Source Review (NSR) . 

• Bay Area Air Quality Management D i st rict (BAAQMD ) Rul e s  and 
Regulation s .  

• Stat e  Air Re sour ce s B oard Report - District Permit Guidel ines 
for Hazardous Wast e Inc ine rat ion - lat e st e dit ion . 

Cl ean Water Act : 

• Pretreatment S t andards for Di scharge s t o  Publ icly Owned Treat
ment Works (POTWs ) . 

• National Pollutant Discharge El iminat ion Sy stem (NPDE S ) . 

• Spil l Prevent ion Contr ol and Countermeasure ( SPCC ) Plan .  

• Cal ifornia Regional water Qual ity Control Board (CRWQCB ) Water 
Qual ity Management Plan . 

• City of  L ivermore  Sewer Ordinance No . 1 13 4 .  

Comprehensive Environmental Response . Compensat ion . and Liability 
Act ( CERCLA) ( L e • •  Super fund ) . 

National Environmental Pol icy Act (NEPA) and the Cal ifornia Environ
mental Qual ity Act (CEQA) . impl ement ing r e gulat ions and guidel ine s .  
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Re source Conservation and Recovery Act (RCRA) : 

• Ident ification and Listing of  Hazardous Wast e .  

• S t andards for Ge nerat ors .  

• Standards Applicable to  Transporters .  

• S t andards Appl icable to Owners and Operat ions of Treatment . 
St orage .  and Dispo sal (T/ S /D ) Facilitie s .  

• Interim Status Document for LLNL No . CA2 89 0 0 1 25 84 dated  May 1 6 .  
1 9 83 . Re gulations f or federally administered Hazardous Waste 
Pe rmit Program ( 40 CFR 27 0 ) . 

Safe Dr inking Wat er Act ( SDWA) : 

• Underground Inj ect ion Control . 

California Hazardou s  Waste Control Act 

• Cal ifornia Department of Heal th Serv ice s .  Haz ardous Waste  
Management Regula t ions .  Title  22 .  Chapter 3 0 .  
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CHAPTER 7 . 0  

GLO S SARY 

AIRDOS 

A c omputeriz ed methodology develope d  by the Oak Ri dge National Laborat ory 
for es timating envi ronmental concentrations and do se  to humans from 
ai rborne rel eas e s  o f  radionucl ide s .  

animal biological was t e  

Animal was t e  and smal l de ad animal s (prima rily mi ce ) . 

as l ow as reas onable achievable (ALARA) 

A U . S .  Department of  Energy s tandard r ef erring to radi ation exposures  to 
individual s and population group s that are limi ted to the l owest l evel s 
reas onabl e achievabl e ;  may be achieved through considerations in the 
de s i gn or modi f i cation to a facil ity and equipment and by the initiation 
of appropriate proce dures and training . 

burn pan 

A device that i gni tes  depl eted uranium for the purpose of reducing the 
reactivity o f  depleted uranium wast e .  

campai gn 

The period during which was tes are being incinerate d .  The propos e d  DWTF 
desi gn is bas e d  on 1 2  campai gns per year .  with each one l as ting 1 0  days . 
24 hours per day . 

carboy 

A container for liqui d s  that i s  made o f  gl as s .  plastic .  or metal and is  
often  cushione d and sup p orted in  a speci al cont ainer .  

Commi tted D o se Equival ent 

Th e  predi cted total dose equival ent to  a tissue or organ over a 5 0-year 
period after an intake of a radionuclide into the body .  It  does not 
incl ude the contributions from external dose . Commi tted dose equivalent 
is  expressed  in unit s  o f  rem ( or sievert ) .  

Commi t ted E f fe c tive Dose  Equival ent 

The sum of the commi t t ed do se  equival ents to various tis sue s  in the body .  
each mul tiplied by the appropriate wei ghting fact or .  Committed e f fective 
dose equival ent is expres s e d  in uni t s  of rem (or si evert ) .  
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cont inuous emis sions monit oring 

Continuous automatic monitoring of emitted pollutant s .  

criteria p ol lutant 

Pollutant s re gul ate d  by the U. S. Environmental Protect ion Agency having 
Nat ional Ambient Air Quality Standards (PM1 0 , CO, NOx ' S02 ' Pb . and 
oz one ) . 

DARTAB 

A computer program developed by the Oak Rid ge Nat ional Laborat ory that 
combines airborne radionucl ide environmental exp osure data  with 
dosimetric and health e f fe ct s data to generate tabul at ions of predicted 
health impact s .  

decommissioning 

Remov ing facil it ie s  such as proces sing p l ant s .  waste tanks . and burial 
ground from service and reducing or stabil iz ing radioac t ive contamina-
tion ; include s the fol l ow ing concept s :  

• The deeontamination,  dismantl in g ,  and return of an area to  it s 
original condit ion without restric t ions ; and 

• Part ial decont amina t ion. is olat ion of remaining re sidue s .  and 
continued surveillance and restric tion s .  

decontamina t ion ( radioactive ) 

The removal of  radioactive contaminant s from sur face s of  equipme nt .  by 
cleaning or washing with chemical s ,  by wet abrasive blast ing using gla s s  
frit and water,  or  by chemical proce s sing. 

depleted uranium 

Uranium containing l e s s  uranium-235  than a naturally occurring di stribu
t ion of uranium isotope s .  

De sign Basis  Accident 

A postul ate d  credible accident or natural 
conditions for which confinement structur es ,  
equipment must  mee t  their functional goal s .  

De s ign Basis Earthquake 

force s that resul t in 
sy st ems , component s ,  and 

The intensity of earthquake that a structure must  be de s i gned t o  
withstand.  (Also s e e  Tabl e  2 . 8- 1  o n  page 6 5 . )  
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destruct �on and removal e f ficiency (DRE ) 

An operat ion lev el st ipul ated by the Re sour ce Cons ervat ion and Re covery 
Act fOr hazardous wast e-burning devices de s igned to  as sure the protect ion 
of human health and the env ironment . 

dos e  equivalent 

A dose equivalent is the product of ab sorbe d dose in the tissue or organ 
( in unit s of  radiat ion absorbed dose ) and a quality factor.  The dl ity 
fact or rel ates the e f ficiency with which energy from different 
radioact ive particles is tran sferred to the tissue or or gan . D o s e  
equivalent is  expressed  i n  unit s  of rem .  

do simeter  

An instrument that measures  the  total do se  of nucl ear radiat ion received 
in a given period.  

Env irostone 

A trademark gyp sum-based sol idifying agent used as an alternative to  
concrete . 

hal f-l ife (radiological ) 

The time in which hal f  the atoms of a radioa ct ive substance transf orm to 
another nuclear form ; varie s  for spe cif ic radioisotope s from mil- l ionths 
of a second to  billions of years .  

hal ogenated organic 

Halon 

An organic molecul e that has hal ogen group s attached to  it ( chlorine . 
fluorine . and bromide ) .  

A commercial dry chemical fire ext ingui shing compound . 

Hazard Index 

A method for evalua t ing toxic effects  from exp o sure to mixture s of  
chemical s .  

heal th risk a s s e s sment 

An evalua t ion and interpretat ion of  availabl e scientific evidence on the 
t oxicity of a substance . i t s  pre sence in the environment at some l evel . 
and it s acces sibil ity for human exp osur e .  providing a j udgement and . i f  
appropria t e .  and estimat e  of the probabil ity that risk exi st s .  
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High E f f iciency Particulate Air ( HEPA) fil ter 

A type of  filter designed t o  remove 9 9 . 9 7 percent of  the particulates as  
small as 0 . 3  microns in diameter from a flowing air stream.  

incinerat or campaign 

The period of time when incineration is  cont inuously in progre s s  fol l owed 
by periods of  shutdown s .  

incompat ible waste s 

Wa ste s  that should not be mixed or come int o  cont act with each other due 
t o  the unde sirable reactions that would occur . 

induced-draft fan 

A mechanical fan that produce s a draft at the point where air or ga ses  
leave the unit . 

Int erim Status Document 

A document is sued by the Cal ifornia Department of  Health Services and the 
U. S .  Environment al Protect ion Agency that grants interim status to a 
haz ardous waste facil ity before  final approval for a permit is grante d .  

ion-exchange r e sin 

Polymeric sphere s  (usually polystyrene-diviny lbenz ene copolymer s )  contain
ing bound groups that carry an ionic charge . either po sit ive or negative . 
in conj unct ion with free ions o f  opposite charge that can be displaced.  

l ineament (phot o )  or  l ineations 

A l inear f eature observed on an aerial photograph that is structural ly 
controlled and may indicate fault ing ; a l inear topo graphic featur e .  

low-level wast e 

Radioactiv e  waste not clas sified as high-l evel waste.  t ransuranic wast e .  
spent nuclear fuel . or byproduct mat erial . Waste clas sified as  l ow-l ev el 
wast e must contain l e s s  than 1 0 0  nCi/g  of  radium sources  and/or alpha
emitting  transuranium nuclide s with hal f-l ives greater than 20 year s .  

nitrogen blanket 

An inert gas used to shield material in an oxy gen-free env ironment to 
minimize the possibility of  fire or combust ion. 
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noncriteria pollutant 

Pollutant s not re gul ated  under Nat ional Ambient Air Qual ity Standards . 
such as or ganic compound s .  metal s .  and acid gase s .  

nonprecursor organics 

Hydrocarbons that do not contribute to  the formation of oz one �n the 
atmo sphere . 

o f f ga s  

Gas or volat ile  mater ial s that have e scaped  from a vent o r  seal . 

or ganic de greasers 

Cl eaning agent s having organic chemical structure s .  such as trichloro
ethane.  trichl oroethy lene . tetrachl oroethylene . and tetrachlorome thane 
(carbon tetrachl oride ) .  

or ganic solvent 

A l iquid organic compound with the abil ity to dis solve sol ids . ga s e s .  or 
l iquids . 

overpack containers  

Containers for packing 5 5-gall on drums for  shipment to  a haz ardous waste 
dispo sal facil ity . 

packe d tower absorber 

An ab sorber tower filled with small obj ect s (packing) to bring about 
intimate contact be tween ri sing fluid (vapor or l iquid ) and fal l ing 
l iquid. 

particulate matter 

Matter in the form of small l iquid or sol id particl e s  in the air . 

precur s or organic 

Hydrocarbons that contribute to the f ormat ion of oz one in the atmosphere . 

process , ga s 

The gaseous emissions as sociated  with a proce ss  (e . g  . •  flue gas ) .  
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proce s s  upset conditions 

Transient ope rational event s or of f-normal operational modes  resul t ing in 
a minimal r elease of hazardous or radioactive material t o  the environment 
or a minor but ev ident e f fect on operat ion s .  

PTE1JM 

A dispersion model that cal cul ates maximum concentrat i ons of pol lutant s 
under inver s ion condit ions (U . S .  Environmental Prot ection Agency ) . 

radiat ion 

The emitted  particl e s  or pho t ons from radioactive at oms . 

radioact ive 

Having the property of emitting ioniz ing radiation.  

radionu clide 

A nucl ide that is unstable and releases  it s exce s s  ener gy through 
radiation. 

reactiv e  material 

A material that react s  viol ently or generates  t oxic fume s when exp osed t o  
water o r  is  capable o f  det onat ion or explo sive decomp o s it ion . 

refract ory 

A ceramic material of 
withstanding extremely 
essential change . 

low 
high 

thermal conduct ivity 
t emperatures  (3 . 00 0 0  

Resource Conservat ion Recovery Act (RCRA) 

that is capable o f  
t o  4 . 00 0 0 F )  without 

Federal l e gislation that regul at e s  the transpor t .  treatment . and disposal 
of  solid and hazardous wast e s .  

roent gen equivalent man (rem) 

The unit of do se equiva l ent equal t o  the product of the absorbe d dose ( in 
rads ) . a quality fact or.  

rotary kiln 

A cylindr ical kiln l ined with refrac t ory . incl uded at a slight angl e .  and 
rotated at a slow speed .  
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scrubber 

An air pollut ion control dev ice that uses a liquid spray to remove 
pollutant s and acid ga ses from a gas stream by abs orpt ion or chemical 
react ion. 

shot blaster  

An instrument used  t o  cl ean and de scale metal by shot peening or  by means 
of a stream of abrasive p ow der blown through a n ozzle under air pres sure 
in the range of 3 0  t o  1 5 0  pound s per square inch . 

sint ered metal f ilter 

A f il ter made of a bonded mas s  of metal forme d by heat ing metal powders  
without mel t ing.  

sludge 

The prec ipitated sol ids (primarily oxide s and hydroxide s )  t hat settle t o  
the bott om o f  the ve s sel s  containing  liquid waste s .  

specific act iv ity 

The act ivity of a radionucl ide per unit mas s  of the element . For 
example .  the specific activity of plut onium-239 is 0 . 06 2  cur ie s  per gram. 

Threshol d Limit Val ue 

The airborne concent ration of a sub stance to  which worker s may be exposed  
without adverse health effect s .  

transuranic (TRU ) waste 

Solid radioactive waste 
(heavier than uranium ) 
years and concent rat i ons 

vapor de greaser  

cont aminated with al pha-emitt ing transur anium 
radionuclides with hal f-live s greater  than 20 
great er than 1 00 nCi/gram .  

A structur e for cl eaning metal part s through exp o sur e t o  heated volatile 
organic s olvent s .  

venturi scrubber 

A gas cl eaning dev ice in which l iquid inj ected at the throat of a ventur i 
is  used t o  s crub du st and mist fr om the gas flowing through the ventur i.  
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vol ati l e  organi c compound s (VOCs ) 

A broad range o f  organi c compound s .  o ften hal o ge nated.  that vaporiz e at 
ambient or r ela tively low t emperature s .  such as be nzene . acetone . chl oro
form. and me thyl al cohol . 



CHAPTER 8 . 0 

LI ST OF PREPARERS 

This chap t er pres ent s a b r ie f  b iograp hical des cr ip t ion of tho s e  

pe rs on s  who con tr ibut ed t o  t h e  prepa ra t ion and rev iew of  th is DEI S .  

8 . 1  Prepa re rs from Radian Corpora t ion 

Name 

Shauna Y .  Bachman 

Pamela Be ekl ey 

Donald T .  Bisho p 

John Col lins 

R .  Wya t t  D ie t r ich 

Kara D owdy 

Ann Fornes 

Rus s el l  C .  Henning 

J e f fe ry B .  Hicks 

Dougl as B .  Holsten 

Edu cat ion/Exper ience 

A . A . S .  in Word/ Informat ion P roces s ing 
and Management . 

M . S .  in B iology ; 9 yea rs exper ience 
in haza rdou s  was t e  manageme nt and 
envi ronment al as s es s men t . 

P h . D  . •  Geol o gy , 23 years expe r ience 
in remediat ion and as s es sment programs . 

B . S .  in Chemical Eng ineer ing ; 5 years 
in air qual ity s tudies including 
s ource charac t er iz a t ion,  a ir permit
t ing , and cont rol t echnol ogy evalua
t ions . 

M . A . , Geography ; 1 0  ye ars expe r ienc e  
in me t e o rology , envi ronment al as s es s 
ment , and proj e c t  management . 

B . S .  in Chemical Enginee r ing ; 1 yea r 
exp e r ience in air qual ity s tudie s . 

M . A .  in Geo graphy ;  1 6  yea rs exper ience 
as a gr ap h ic art i s t  and cartographer . 

B . S .  in Mechanical Eng ineer ing ; 1 yea r 
expe r ience in mob ile s ource emis s ions 
s tu d ies and air p e nn it t ing . 

M . P . H .  Indust r ial Hygie ne ; 1 2  years 
exper ience in industr ial hygiene and 
and r egulatory analys is and compl iance . 

B . S • •  Ge ology ; 1 0  yea rs exper ience  in 
ge ol ogy and hydrogeol ogy . 
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EI S 
Con tr ibut ion 

Wo rd P roces s ing , 
Doc ument P roduc
t ion 

Scoping , Wast e  
Management 
Al t e rna t ives 

Geology , 
Ground wa ter  

Eng ineer ing 
Des ign 
Alt ernat ives , 
Air Qual ity 

P roj ect Manage
men t , Ac c ident 
Analys is 

Ac c ident 
Analys is 

Cart ography 

Air Qual ity . 
Transportat ion 

Occupat ional 
Heal th  

Geology ,  
Seismic ity 



Richard E .  Honrath 

Stuart N.  Husband 

Ray Kapahi 

Ron S .  Leiken 

R .  Leon Leonard 

John A. Lowe  

Gary Lucks 

Ellyn Miller 

Lora M. Moerwald 

William I. adem 

Gina Pack 

Su san M .  Scheibel 

M. S .  in Civ il Engineering ; 2 yea r s  
exp er ie nce in env ironment al science 
and air qual ity model ing .  

B . S . •  Env ironmental Engineering ; 8 
years  exper ie nce in air qual ity impact 
analysis  and proj ect management . 

M. E .  in Chemical Engineering ; 1 4  yea r s  
exp erie nce in air quality impact 
analy s i s .  

B . S .  in Natural Res ource  Management ; 
2 years experience in ve getat ion and 
wildlife impact analys i s .  

Ph. D .  in Aeronautic s and Astronaut ics ;  
25  years experie nce directing  env iro
mental analy sis proj ect s .  

B . S .  in Env ironmental Toxicol ogy . 
Certified Indu strial Hy gienist ; 7 
year s experience in industrial 
hygiene t oxicol o gy  and heal th risk 
a s se s sment . 

J . D . in Env ironment al Law . B . S .  B iol
o gy ;  4 years  exper ience in environmen
tal law .  

M. E . M. (Ma ster o f  Env ironment al Manage
ment ) ; 1 year experience in environ
ment al a s se s sment and regul at ory 
analy sis .  

B . S . i n  Env ironmental Pol icy Analysis 
and Planning ; 1 year experience in 
writ ing and edit ing.  

M. S .  in  Civil Engine er ing ; 9 years 
experience with hydrogeol ogical 
a s s e s sment and ground-water 
contamination. 

B . S .  in Geol o gy ; 2 year s experie nce 
in geolo gy and hydr ol o gy .  

M. S .  in L ibrary Science ; 5 years 
exper ience in research and inf ormation 
management . 
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Proj ect 
Mana gement . 
Air Qual ity 

Air Qual ity 
Modeling 

Vegetat ion and 
Wil dlife 

Proj ect 
Management 

Public 
Heal th 

Regulat ory 
Analy sis  

Land U se .  
S ocioeconomic s .  
Vegetat ion and 
Wildlife 

Technical 
E diting 

Hydro geology 

Geol o gy and 
S oil s 

Inf ormation 
Management 



Mel inda J .  Thie s sen M. T . S . C . in Technical and Scient ific 
Communicat ion ; 3 years experience in 
technical writing and editing. 

8 . 2  Reviewers from LLNL 

NAME 

Connie De Grange 

William F. I sherwood 

C .  Susi Jackson 

Roland Quong 

Roberto  Salaz ar 

Donald Tow s e  

Janet Tulk 

Educat ion/Experience 

M. S .  Environmental Health Sciences ,  
Certi fied Indu strial Hy gienist ; 
9 years experience in industr ial 
hy giene , and environmental protect ion . 

Ph . D .  Geol ogical Science s ;  Cal ifornia 
Re gi stered Geophy sici st ; 25 years 
experience , incl uding ge ophysical 
and ground-water inve st igation s .  

B . S . i n  Mechanical engineerin g ;  1 2  
year s experience in environmental 
compl iance and management . 

M. S .  in Chemical Engineering ; 2 6  year s 
experience in proc e s s  devel opment and 
design ,  and proj ect management .  

M. S .  in Engineering;  Regi stered 
Profe s s ional Engineer ; 3 7  year s 
exper ience in environment al protect ion , 
general engineering, and proj ect  
management . 

Ph. D .  in Geology ;  Cal ifornia Register
ed Geol ogist ; over 35 years experience , 
including plant site evaluat ion , seis
mic studie s ,  and ground water 
inve stigations . 

J . D .  Environmental Law ; 8 years 
experience in environmental law .  
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Te chnical 
Editing 

Area of Review 

Ent ire Document 

Hydroge ology ,  
and LLNL Ground
Water Proj ect 

HWM Operat ions 

Ent ire Document 

Entire Document 

Geol ogy • 
Seismic ity 

Regulat ory 
Analysis 



8 . 3  Reviewers from DOE 

NAME 

Will iam Holman 

Gerald Katz 

Rus sel l S .  Robert s 

Educat ion/Experience Area of Review 

Ph . D .  Geol ogy ; 1 2  years experience in Entire Document 
ground water and reservoir studie s .  

M. P . A. Env ironmental Management ; 1 7  Ent ire Document 
years experience in air qual ity 
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