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PREFACE 

Th i s  Envirormental  Mon i to r i ng  P lan  has been developed f o r  the  U.S. Department o f  Energy, San Franc isco F i e l d  
O f f i c e  f o r  t h e  Labora tory  f o r  Energy-Related Heal th  Research Environmental Res to ra t i on  P ro jec t .  T h i s  p l a n  
i s  based upon many des ign  c r i t e r i a ,  i n c l u d i n g  regu la to ry  requirements, p o t e n t i a l  f o r  re lease, exposure 
pathuays, and U.S. Department o f  Energy d i r e c t i v e s .  The Environmental Mon i to r i ng  P lan  i s  dynamic, thus  t h i s  
p l a n  descr ibes  t h e  E n v i r m n t a l  Mon i to r i ng  Program as i t  c u r r e n t l y  e x i s t s  u i t h  planned m o d i f i c a t i o n s  f o r  
f i s c a l  year 1993. 

Environmental Cha rac te r i za t i on  

The r ru l t i -phased comprehensive c h a r a c t e r i z a t i o n  o f  r a d i o l o g i c a l  and chemical contaminat ion a t  t h e  Labora tory  
f o r  Energy-Related Heal th  Research s i t e  i s  c u r r e n t l y  i n  progress. Th i s  p l a n  r e f l e c t s  t h e  cu r ren t  knowledge 
o f  the  contaminat ion on t h e  Labora tory  f o r  Energy-Related Healfh Research s i t e  f rom completed 
cha rac te r i za t i on  a c t i v i t i e s .  Th i s  p l a n  w i l l  be rev ised as necessary based upon the  r e s u l t s  o f  
c h a r a c t e r i z a t i o n  data. 

Environmental Res to ra t i on  

The methods t o  be used t o  decontaminate b u i l d i n g s  and other s t r u c t u r e s  o n - s i t e  and remediate environmental  
contaminat ion have no t  y e t  been f u l l y  determined. This p l a n  r e f l e c t s  t h e  cu r ren t  p lann ing f o r  t h e  
decontaminat ion and decomnissioning and environmental  r e s t o r a t i o n  o f  t he  Laboratory f o r  Energy-Related 
Health Research s i t e .  Th i s  p l a n  w i l l  be amended p r i o r  t o  c m ~ n c i n g  any new p r o j e c t  task  t h a t  cou ld  
adverse ly  e f f e c t  t h e  hunan e n v i r o w n t .  

Final Rev. 2 
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This E n v i r o w n t a l  Monitor ing and Survei l lance Plan uas prepared in response t o  the requirements in DOE 
Order 5400 .1 ,  I1General Environmental P ro tec t ion   requirement^,^^ Chapter l V ,  l lEnv i romnta l  Monitor ing 
Requirements." DOE Order 5400.1 requi res t h a t  a p l a n  f o r  e n v i r m n t a l  monitor ing be developed f o r  the 
Laboratory f o r  Energy-Related Health Research. 

E n v i r o w n t a l  monitor ing o f  the Laboratory f o r  Energy-Related Health Research i s  performed by the Un ive rs i t y  
o f  Ca l i fo rn ia  a t  Davis under contract  u i t h  Envirormental Management Operations. E n v i r o w n t a l  Management 
Operations i s  under contract  u i t h  the U.S. Deprtment o f  Energy, San Francisco F i e l d  O f f i c e  t o  manage the 
environmental res to ra t ion  o f  the f a c i l i t y .  

This p lan i d e n t i f i e s  the scope of the f i s c a t  year 1993 environmental monitor ing and survei l lance program 
wi th  respect t o  the ra t iona le  a d  design c r i t e r i a  d ic ta ted  by DOE Order 5400 .1 .  The extent and frequency o f  
sampling, procedures f o r  laboratory analysis, q u a l i t y  assurance requirements, program implementation 
procedures, and guidel ines f o r  the preparat ion and d i s t r i b u t i o n  o f  repor ts  are ou t l i ned  i n  t h i s  plan. The 
Environmental Monitor ing and Survei l lance Program f o r  the Laboratory f o r  Energy-Related Health Research s i t e  
i s  dynamic and u i l l  change as needed t o  respond t o  mod i f i ca t ion  o f  clean-up operations and t o  modi f icat ions 
o f  regulatory guidance and requirements. These changes u i l l  be r e f l e c t e d  by amendments and updates t o  t h i s  
plan. 

Currently, there are no bui ld ings tha t  have e f f l u e n t  monitor ing d ic ta ted  by t h e i r  current use and regulatory  
requirements. The current environmental surve i l lance program u i l l  be expanded t o  provide comprehensive 
monitoring of po ten t ia l  pathways of environmental exposure from residual low-level rad ioact ive and hazardous 
contaminants present on the s i t e .  

U r i t t e n  procedures are i n  place f o r  most o f  the environmental sampling. Laboratory analysis o f  samples 
fo l low the U.S. E n v i r o m n t a l  Protect ion Agency standard methods, when such methods are avai lable. Reports 
are prepared and d i s t r i b u t e d  as required by regulatory  agencies. 

final 
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The Laboratory f o r  Energy-Related Health Research (LEHR) i s  a goverrment-owned f a c i l i t y  Located on Land Leased 
from the Regents o f  the Un ive rs i t y  of Ca l i fo rn ia  a t  Davis (UCD). B a t t e l l e r s  Environmental Management 
Operations (ECK)) has been contracted by the U.S. Department o f  Energy, San Francisco F i e l d  O f f i c e  (DOE-SF) t c  
manage the environmental res to ra t ion  (ER) o f  the LEHR s i te .  DOE-sponsored research a t  the  LEHR s i t e  was 
concluded i n  1989. Several areas o f  Lou-Level rad io log ica l  and chemical contamination e x i s t  on the LEHR s i t e  
from previous DOE and UCD operations and the s i t e  i s  undergoing envirormental restorat ion.  Environment, 
safety, and heal th  support a t  the s i te ,  including environmental monitor ing and survei l lance, i s  provided by 
UCD under contract  u i t h  EMO. 

Department of Energy Order 5400.1 (DOE 199Oa) requires the development and implementation of a 
f a c i l i t y - s p e c i f i c  environmental monitor ing plan. This p lan i s  designed t o  evaluate con t ro l  technologies i n  
use and t o  assess any impact of releases from operations. An e f f e c t i v e  e n v i r o w n t a l  monitor ing p lan and 
subsequent environmental monitor ing program u i l l  minimize the r i s k  t o  the pub l i c  and the envirorment by 
ensuring carpl iance u i t h  appl icable federal, state, and loca l  regulations, and by using accepted techniques 
and methods t o  assess pub l i c  doses from contaminants released from DOE operations. 

Envirormental monitor ing i s  composed o f  two p r i n c i p l e  a c t i v i t i e s :  e f f l u e n t  monitor ing and e n v i r o m n t a l  
survei l lance. E f f l u e n t  monitor ing involves the c o l l e c t i o n  and analyses of L iqu id and gaseous e f f l uen t  samples 
i n  order t o  character ize and quan t i f y  contaminants released t o  the environment. Data a re  used t o  assess the 
exposure of and r i s k  t o  the pub l i c  and t o  demonstrate compliance u i t h  appl icable regulat ions. Environmental 
surve i l lance involves the c o l l e c t i o n  and analysis of a i r ,  waster, s o i l ,  t e r r e s t r i a l  foodstuffs,  biota, and 
other media from on o r  near DOE s i t e s  and the measurement o f  external rad iat ion.  Data are used t o  assess 
po ten t ia l  exposure t o  the public, evaluate impacts on the environment, and demonstrate compliance u i t h  
appl icable regulat ions. 

This d o c w n t ,  the Environmental Monitor ing and Survei l lance Plan, describes the Environmental Monitor ing 
Program f o r  the LEHR ER Pro ject .  This Plan i s  intended t o  be a dynamic document i n  that  i t  u i l l  be 
p e r i o d i c a l l y  rev ised i n  response t o  changing a c t i v i t i e s  a t  the LEHR s i t e  and changing regulatory  requirements 
and standards. This Plan i s  required t o  comply u i t h  the EM0 Qua l i t y  Assurance (PA) Plan and the UCD LEHR ER 
Work Element Qua l i t y  Assurance Plan (WEPAP). 

--- . Besides-establ ishing a w r i t t e n  p lan f o r  monitoring a c t i v i t i e s ,  t h i s  Plan a lso documents changes t o  the program 
and serves as a b luepr in t  f o r  subsequent improvements and changes t o  the program. Due t o  increasing regu- 
l a t o r y  m a s i s  on nonradioact ive pol lu tants ,  more e f f o r t s  are dedicated t o  these p o t e n t i a l  contaminants (Gray 
1990). With regard t o  nonradiological pol lutants, DOE requires i t s  contractors t o  comply u i t h  U.S. 
Envirormental P ro tec t ion  Agency (EPA) regulat ions unless s p e c i f i c a l l y  authorized by EPA. 

Envirormental monitor ing f o r  the LEHR ER Project i s  managed and performed by the UCD and other EM0 contractors 
f o r  EMO. The mission o f  the envirormental monitoring program i s  t o  develop and operate a program f o r  sampling 
and analyzing a i r ,  water, s o i l ,  f l o ra ,  and fauna from the environs of the LEHR s i t e  f o r  rad ioact ive and 
nonradioactive pol lu tants .  The UCD, O f f i c e  o f  Envirormental Health and Safety (EHLS) conducts programs f o r  
measuring and documenting envirormental releases and i s  responsible f o r  evaiuat ing environmental data t o  f i n d  
the e f fec ts  o f  DOE operat ions a t  LEHR on the o f f -  and on-s i te  e n v i r o w n t .  These programs support 
envirormental conpliance requirements, including the DOE requirement t o  produce and pub l i sh  an annual 
Envirormental Moni tor ing Report. 

The program described i n  t h i s  p lan has evolved from general sampling f o r  r a d i a t i o n  survei l lance, as 
h i s t o r i c a l l y  contained i n  Chapter 111 o f  DOE Order 5484.1 (DOE 1990b). With the implementation o f  the 
Resource Conservation and Recovery Act o f  1980 (RCRA), as amended by the Hazardous and S o l i d  Waste Amendments 
o f  1985, a v a r i e t y  o f  hazardous const i tuents  has been added t o  the L i s t  of analytes. More recently,  the DOE 
Envirormental Regulatory Guide f o r  Radiological Ef f luent  Monitor ing and E n v i r o m n t a l  Survei l lance (DOE 1991) 
has inf luenced the s t ruc tu re  and conduct of the LEHR ER Pro ject  environmental monitor ing program. 

The fo l lowing sect ions o f  t h i s  document describe the Envirormental Monitor ing Program. Sect ion 2 describes 
the f a c i l i t i e s  a t  LEHR and the e f f l u e n t  treatment systems, discharges t o  the e n v i r o w n t  and e f f l u e n t  
monitor ing f o r  these f a c i l i t i e s .  I t  includes discussion of sampling systems, Locations, frequencies and 
analysis. Sect ion 3 describes envirormental survei l lance inc lud ing the media sampled, Locations and frequency 
o f  sampling, sample analysis, data repor t ing and analysis. Sect ion 4 describes the meteorological data 
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s m r t  provided by o f f - s i t e  meteorological monitor ing systems. Sect ion 5 discusses q u a l i t y  assurance o f  the 
various aspects the envirormental monitor ing program inc lud ing considerat ions i n  the f i e l d  and i n  the 
Laboratory. Section 6 discusses Laboratory procedures f o r  various kinds o f  analyses. Included i n  t h i s  
sect ion are discussions o f  serrple holding times and sample custody contro l .  Sect ion 7 describes the data 
bases, data tracking, data v a l i d a t i o n  and dose ca lcu lat ions.  Sect ion 8 describes the process f o r  records 
maintenance and disposal and l i s t s  the repor ts  tha t  are requi red by various regulat ions and DOE Orders. 
Sect ion 9 b r i e f l y  discusses s t a f f i n g  Level, s t a f f  t r a i n i n g  and a n a l y t i c a l  support services, monitor ing 
equipnent and f a c i l i t i e s  requirements. Section 10 discusses the coordinat ion o f  monitor ing and character i -  
za t ion  a c t i v i t i e s  w i th  the UCD and State o f  Ca l i fo rn ia .  Appendix A w i l l  contain i n t e r i m  amendments t o  the 
Environmental Monitor ing Plan. These amencfnents are used t o  de f ine  addi t ions and changes t o  the envirormental 
monitor ing program f o r  LEHR ER a c t i v i t i e s  that  are cu r ren t l y  not  s u f f i c i e n t l y  wel l  def ined t o  be included i n  
t h i s  plan. 

1.2 FACILITY AND AREA DESCRIPTIOW 

The LEHR f a c i l i t y  i s  located approximately 1.5 mi les south o f  the main UCD campus and the toun of Davis on 
County Road 79 (Old Davis Road) i n  Solano County, C a l i f o r n i a  (See Figure 1.1) i n  a ru ra l - t ype  set t ing.  

The s i t e  i s  Located on approximately 15 acres uhich consist o f  several one- and tuo-s to ry  Laboratory, o f f i ce ,  
and animal-handling f a c i l i t i e s .  O f  the 15 acres, approximately 40 percent i s  paved u i t h  asphalt o r  concrete, 
o r  covered by structures. Approximately 30 percent o f  the s i t e  i s  unpaved and kept reasonably f ree  o f  
vegetation. The dog pen areas occupy approximately 20 percent o f  the  LEHR f a c i l i t y  and approximately 5 
percent i s  heavi ly  vegetated u i t h  Large deep rooted vegetat ion (Dames & Moore 1992). Based on habi ta t  present 
a t  LEHR, the s i t e  i s  p o t e n t i a l l y  host t o  a v a r i e t y  o f  animals inc lud ing many species o f  birds, mamnals, 
several o f  uhich are burrouing species, and r e p t i l e s  inc lud ing snakes. 

The major bu i ld ings and st ructures located on the LEHR s i t e  are L is ted i n  Table 1.1 and shown i n  Figure 1.2. 

The Land i s  owned by the Regents o f  the Un ive rs i t y  o f  Ca l i fo rn ia  and Leased t o  DOE. ALL st ructures a t  LEHR 
are ouned by DOE. Also Located a t  the LEHR f a c i l i t y  are tuo inac t i ve  Landf i l ls :  the Old UCD L a n d f i l l ,  closed 
i n  1966, and a campus and DOE Lou-Level rad ioact ive uaste disposal s i te ,  closed i n  1974. A t h i r d  inac t i ve  
L a n d f i l l  u n i t  i s  Located approximately 600 fee t  east o f  LEHR belou the area cur ren t l y  occupied by the UCD 
Raptor Center. 

. .  . The s i t e . i s  bounded t o  the  nor th and east by UCD research f a c i l i t i e s .  The southern border of the LEHR 
f a c i l i t y  i s  the northern Levee o f  the South Fork o f  Putah Creek. Pr i va te  Land i s  adjacent t o  and surrounds 
UCD property on a l l  sides. Most o f  the p r i v a t e  Land i s  used f o r  a g r i c u l t u r a l  purposes. 
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Table 1.1. Major S t ruc tu res  on t h e  LEHR S i t e  

B u i l d i n g  
Number Name 

Maintenance Shop 
Main O f f i c e  and Laboratory 
Animal Hosp i ta l  1 
Animal Hosp i ta l  2 
I h o f  f 
Pathology Laboratory 
C l i n i c a l  Medicine 
Specimen Storage and Feed Mix 
Cobalt-60 Bu i l d ing  
Cobalt-60 A u x i l i a r y  Bu i l d ing  
Receiving and Business 
Washdown Pad 
G e r i a t r i c s  1 (Radioact ive Waste Storage F a c i l i t y )  
G e r i a t r i c s  2 
C e l l u l a r  B io logy Lab 
Small Animal Quarters 
Toxic Po l l u tan t  Health Research Laboratory 
Storage 

1.2.1 H i s t o r y  o f  Operat ions 

UCD has conducted r a d i o l o g i c a l  s tud ies  on laboratory  animals f o r  DOE (and i t s  predecessors) a t  LEHR s ince the 
e a r l y  1960s. F u l l - s c a l e  experimental use o f  rad ioac t i ve  mater ia ls ,  i n c l u d i n g  s t r o n t i m - 9 0  and rad im-226,  
began a t  LEHR in 1960. Po r t i ons  o f  the LEHR f a c i l i t y  s i t e  had p rev ious l y  been used as the  UCD c a q w s  
L a n d f i l l .  The l a n d f i l l  cons is ted o f  two separate disposal  un i t s .  Disposal i n  t h e  o l d e s t  u n i t  ( I n a c t i v e  
Disposal U n i t  No. 1) began i n  t he  1940s and ceased i n  the l a t e  1950s t o  e a r l y  1960s. The area i s  nou covered 
by the Cobalt-60 f i e l d  a t  the LEHR f a c i l i t y .  The next o ldest  d isposa l  area ( I n a c t i v e  Disposal U n i t  No. 2) 
rece ived wastes f rom 1956 t o  1967. This disposal  area i s  p a r t i a l l y  covered w i t h  the  eastern  most o f  tuo se ts  , 
o f  dog pens used f o r  animal research a t  the LEHR f a c i l i t y .  A t h i r d  l a n d f i l l  d isposa l  u n i t  located 

.--- . approximately 600 f e e t  east o f  LEHR ( I n a c t i v e  Disposal U n i t  No. 3). was used from 1963 t o  1967. The cmb ined  
t o t a l  acreage.for t he  th ree  disposal  areas i s  est imated a t  approximately s i x  acres (Dames & Moore 1992). 

I n  t he  e a r l y  1970s, an outdoor Cobalt-60 F i e l d  uas constructed a t  the LEHR f a c i l i t y  t o  s tudy the  e f f e c t s  o f  
l o u - l e v e l  chron ic  exposure. The study was terminated i n  1988; however, t he  r a d i o a c t i v e  source remains i n  
place. I n  1975, a program i n  basic aerosol science was i n i t i a t e d  a t  t h e  LEHR f a c i l i t y  t o  l i n k  the  eva lua t i on  
o f  a i rborne m a t e r i a l s  and the laboratory  study o f  these mater ia ls  us ing c e l l u l a r  and animal models. The DOE 
repor ted t h a t  research a c t i v i t i e s  i n  t h i s  program focused on the  p o t e n t i a l  h e a l t h  e f f e c t s  o f  re lease t o  the  
atmosphere o f  combustion products from f o s s i l  f u e l  power p lan ts  w i t h  emphasis on coa l  f l yash.  

I n  1983, c o n s t r u c t i o n  o f  t he  Toxic Po l l u tan t  Health Research Laboratory (TPHRL) uas completed a t  LEHR. This 
f a c i l i t y  uas designed f o r  the study o f  h i g h l y  t o x i c  and carcinogenic agen ts - i nc lud ing  both  r a d i o a c t i v e  and 
chemical mater ia ls .  Research a t  the TPHRL included s tud ies  o f  the behavior o f  p lu ton iun-241 and americiun-241 
i n  beagles and monkeys; rad ioac t i ve  and t o x i c  g a s - p a r t i c l e  mechanist ic aerosol  studies; monodisperse aerosol  
i n h a l a t i o n  deposi t ion; i n t ra t rachea l  app l i ca t i ons  o f  carcinogen-coated p a r t i c l e s ;  and an  organic vapor uptake 
us ing  beagles. 

1.2.2 Nearby U e l l s  and Dr ink ing  Uater Sources 

Many domestic and supply u e l l s  a re  located near the LEHR f a c i l i t y .  T h i r t y - f o u r  groundwater u e l l s  a r e  located 
w i t h i n  approximately one m i l e  o f  the LEHR f a c i l i t y .  Although the  purpose o f  some o f  these we l l s  i s  no t  
documented, some a r e  used f o r  i r r i g a t i o n  and s c m  f o r  domestic purposes (Dames & Moore 1992). 

Pumping ra tes  f o r  groundwater we l l s  are var iab le ,  and depends on severa l  f a c t o r s  such as: 

purpose (municipal ,  domestic, i r r i g a t i o n ,  i n d u s t r i a l ,  etc.)  

i n d i v i d u a l  and l o c a l  domestic needs 
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indust ry  type end s i z e  

time o f  year end crop requirements 

wel l  const ruct ion 

pwy, s ize  and e f f i c iency .  

Drinking water i s  being provided t o  the LEHR s i t e  and surrounding un ive rs i t y  areas from uncontaminated sources 
pending the completion o f  e n v i r o m n t a l  character izat ion a c t i v i t i e s .  

1.2.3 Po ten t ia l  Envirormental lrrpacts 

During the 30-year operat ion of the LEHR f a c i l i t y ,  a v a r i e t y  of uastes uere generated and disposed of on-s i te .  
These uastes included radioact ive,  b io log ica l ,  chemical, municipal, and Laboratory debris.  Deta i led 
descript ions of known waste-generat ing  and disposal processes are described i n  the DOE, Envi r o m n t a l  Survey 
Prel iminary Report, dated March 1988. 

1.2.3.1 Radiological Uaste Treatment System 

Radiological uastes generated from animal experiments uere t reated using two primary systems. From 1960 t o  
1987, e f f l uen t  from stront ium-90 experiments was processed through an lmhoff sewage treatment system. From 
1982 t o  1984, a t o t a l  o f  39.59 mCi o f  plutonium-241 and 0.136 mCi of americiun-241 were processed through the 
Imhoff system. The t o t a l  throughput of stront ium-90 t o  the lmhoff system i s  estimated a t  943.2 Ki. A f t e r  
treatment through the Imhoff system, an estimated 2.55 mCi o f  s t r o n t i m - 9 0  and t race amounts of o ther  
radionuclides uere released t o  the lmhoff Leach F i e l d  and subsurface s o i l .  The lmhoff system used the 
p r inc ip les  of pr imary sedimentation, aerat ion, chemical c l a r i f i c a t i o n ,  and f i l t r a t i o n  p r i o r  t o  passing 
uasteuater through a ca t ion  exchange co lum. L iqu id Level i n  the tanks uas monitored by a f l o a t  system. The 
tanks are below-grade and l i n e d  u i t h  concrete that  i s  sealed u i t h  p l a s t i c  sealant. The average concentrat ion 
o f  strontium-90 repor ted ly  released t o  the leach f i e l d  was discharged i n  compliance w i th  establ ished 
standards. The system has been i n a c t i v e  s ince 1987 and the continued i n t e g r i t y  o f  the lmhoff system has not  
been tested. 

The second waste treatment system consisted o f  the radium-226 processing system. An estimated 3.8 mCi o f  
.-. . radiun-226 was subsequently discharged t o  the radium-226 processing system. This system consisted o f  sept ic  

tanks, seepage p i t s ,  and e leach Line. The sept ic  tanks allowed f o r  the s e t t l i n g  o f  so l ids,  whereas f l u i d s  
uere fed through a d i s t r i b u t i o n  box t o  one o f  three v e r t i c a l  seepage p i t s .  A f t e r  frequent f a i l u r e s  w i t h  the 
o r ig ina l  system, a 91-foot-Long, 14-foot-deep, and 3- foot -wide cobble- l ined seepage p i t  was edded i n  1965. 
While the system has been taken out o f  service, no formal closure has been i n i t i a t e d .  Radiological wastes 
were also bur ied i n  trenches and p i t s .  Radiun-226 uaste was separated through the s e p t i c  tank system, then 
discharged t o  concrete- l ined d r y  wel ls  and a c o b b l e - f i l l e d  seepage p i t  Located west o f  the sept ic  system. 

1.2.3.2 Septic Systeas 

Non-radioactive l i q u i d  was disposed o f  a t  s i x  on-s i te  sept ic  tanks p r i o r  t o  1971, when the LEHR f a c i l i t y  was 
connected t o  the c u r r e n t l y  a c t i v e  UCD Sewage Treatment Plant  Located at  the-main campus. Septic tanks uere 
reported t o  have received a l l  L iqu id uastes from the LEHR f a c i l i t y  except f o r  stront ium-90 and radiun-226 
pro ject  uastes. However, dur ing backup o f  the radiun-226 system, Tank 2 was reported t o  have received 
e f f l uen t  from Animal Hospital-2. One sept ic  tank, Located between Animal Hospitals 1 and 2, was reported t o  
be i n  use u n t i l  1988. 

1.2.3.3 Chemical Dispensing Areas 

The LEHR f a c i l i t y  used various chemicals inc lud ing acetone, kerosene, toluene, xylene, benzene, formaldehyde, 
e thy l  alcohol, formalin, d iese l  o i l ,  and chlordane. The chemicals uere dispensed from two areas on the LEHR 
s i t e .  Chemicals may have been dumped i n  t rash p i t s  i n  the o l d  Land f i l l  or the trenches and p i t s  where 
radioact ive wastes uere buried. Chemical wastes associated w i th  animal experiments a lso  may have been 
disposed o f  through the sep t i c  system leach f i e l d s  and seepage p i t s .  

1.2.3.4 Uaste B u r i a l  

Lou-Level rad ioact ive s o l i d  waste generated by DOE-sponsored research at  the LEHR f a c i l i t y  was disposed o f  i n  
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trenches and p i t s  located i n  the southern por t ion  of the s i te .  UCD disposed o f  experimental uaste i n  19 
trenches and 49 p i t s  Located along the southern boundary and eastern por t ion  o f  the LEHR f a c i l i t y .  The uastes 
were reportedly disposed o f  fo l l ou ing  appl icable regulat ions i n  place during tha t  time. The UUI uaste 
trenches are reported t o  have been approximately 2 feet  v ide and from 33 t o  270 feet  Long. Disposal p i t s  were 
t y p i c a l l y  4 feet  by 4 feet. Other trenches and p i t s  were reported t o  be betueen 8 and 10 feet  deep. 
P o t e n t i a l l y  rad io log ica l  uaste from other UCD a c t i v i t i e s  uas repor ted ly  disposed of i n  the trenches and p i t s  
a t  the LEHR s i t e  as u e l l .  

I n  addit ion, i t  uas reported by UCD personnel tha t  some chemicals and Laboratory uastes uere disposed of i n  
the trenches and p i t s .  Some uaste has been confirmed t o  be b io log ica l  (animal carcasses). Waste uas 
repor ted ly  covered u i t h  up t o  four feet  o f  material .  Most b u r i a l  trenches o r  p i t s  could contain both chemical 
and rad io log ica l  uastes. 

1.2.3.5 Inac t i ve  L a n d f i l l  Un i t s  

P r i o r  t o  const ruct ion and during operation of the current LEHR f a c i l i t y ,  UCD disposed o f  sani tary  and chemical 
uastes on the LEHR property i n  the Old UCD L a n d f i l l .  The inac t i ve  L a n d f i l l  consists o f  three separate 
L a n d f i l l  u n i t s  tha t  were operated a t  d i f f e r e n t  times. Tuo o f  the inac t i ve  L a n d f i l l  u n i t s  are Located on the 
LEHR s i t e .  The oldest o f  the three inact ive disposal u n i t s  (No. 1) i s  presently covered by the Cobalt-60 
Field. Disposal repor ted ly  began i n  t h i s  u n i t  i n  the 1940s and ceased i n  the 1950s. General campus uastes 
and possibly chemical uastes and seuage sludge from the adjacent seuage treatment p lan t  uas reportedly 
disposed of i n  the Land f i l l .  The disposal f o r  these uastes were acceptable a t  the time of disposal. 

The second disposal u n i t  (No. 2) uas operated from 1956 t o  1967, and consisted of twelve east-nest or iented 
disposal p i t s .  This u n i t  i s  Located i n  the mid-port ion of the LEHR f a c i l i t y ,  and i s  p a r t i a l l y  covered u i t h  
the easternmost o f  tuo sets o f  dog pens. The c e l l s  are reported t o  have averaged 10 feet i n  depth and are 
unlined. UCD s t a f f  report tha t  the types o f  uaste disposed of a t  t h i s  u n i t  include household uastes, rubble, 
animal bedding, and general campus uastes. 

UCD operated a t h i r d  disposal u n i t  (No. 3) from 1963 t o  1967. This u n i t  i s  Located east of the LEHR f a c i l i t y  
and former UCD Sewage Treatment Plant. Wastes uere placed i n  tuo Large, p i t - l i k e  excavations and covered u i t h  
a s o i l  cap. This disposal area i s  outside the LEHR f a c i l i t y  boundaries. 

1-2-3.6 Dog Pen Area 

-- - 
Tuo out---door-dog pens containing approximately 350 separate pens are Located a t  LEHR. The u e s t e r m s t  set of 
pens o r i g i n a l l y  contained 304 pens. I n  1975, 48 pens uere removed t o  a l l o u  const ruct ion o f  the Ce l lu la r  
Biology Lab (Bui ld ing H-294). These pens repor ted ly  housed the dogs, uhich received the highest dosages of 
s t ront iun-90 and radiun-226. The outdoor pens uere used t o  house the dogs a f t e r  t h e i r  i n i t i a l  treatments. 

Excreta from dogs housed i n  outdoor pens contained Lou leve ls  o f  rad io log ica l  materials.  Sol ids were removed 
from the pens da i l y .  An estimated 2 mCi o f  stront iun-90 and 0.5 mCi o f  radiun-226 uas p o t e n t i a l l y  excreted i n  
dog u r ine  over the L i f e  o f  the pro ject .  A mixture containing 0.25% chlordane uas used on dogs kept i n  outdoor 
pens from 1960 until the e a r l y  1970s t o  contro l  f leas. The chlordane mixture uas sprayed on dogs o r  dogs were 
dipped i n  chlordane mixture, o r  wi th  chlordane-kerosene mixture, and returned t o  the dog pen areas. Annual 
usage of chlordane i s  estimated betueen 25 and 50 gal lons (Dames & Moore 1992). 

Stormuater runoff ,  observed t o  pond a t  several Locations a t  the LEHR f a c i l i t y ,  has the po ten t ia l  t o  contact 
impacted s o i l s  o r  f a c i l i t i e s  and t o  subsequently impact other areas. Potent ia l  sources include the southuest 
disposal area, trenches and b u r i a l  p i t s  along the southern border o f  the s i te ,  the dog pens, and the former 
chemical dispensing areas. Stormuater a t  the LEHR f a c i l i t y  uas con t ro l led  u i t h  underground drainage systems 
that  feed i n t o  d i tches on the LEHR s i te .  The runoff  uas then punped i n t o  a d i t c h  tha t  feeds i n t o  the South 
Fork o f  Putah Creek. 

1.2.3.8 Other Po ten t ia l  Sources 

Other po ten t ia l  sources of e n v i r o w n t a l  impact a t  the LEHR f a c i l i t y  include, but are not Limited to: 

Seuer Lines and other p ip ing that  previously c a r r i e d  organic or rad io log ica l  uaste 
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A reported sp i  11 o f  the tanker t ruck 

Airborne const i tuents, f u g i t i v e  dust 

Other p o t e n t i a l  s p i l l s  o r  unrecorded handl ing a c t i v i t i e s .  

1.2.4 Physical Se t t ing  

The LEHR f a c i l i t y  i s  located i n  the southern p o r t i o n  o f  the Sacramento Valley. The LEHR f a c i l i t y  s i t s  i n  a 
f l a t - l y i n g  o r  gent ly  s lop ing area o f  former farmland. 

The LEHR f a c i l i t y  i s  located i n  a r u r a l  area, u i t h  approximately 75 percent o f  the surrounding Land cur ren t l y  
being used fo r  agr icu l ture.  Approximately 40 percent o f  tha t  Land i s  cu r ren t l y  i r r i g a t e d .  Major crops 
cur ren t l y  include f r u i t s ,  nuts, and grains. Addi t ional ly ,  some nearby lands are c u r r e n t l y  used f o r  c a t t l e  
grazing. 

1.2.4.1 Topography 

The regional topography surrounding the LEHR f a c i l i t y  i s  t y p i c a l  o f  the r e l a t i v e l y  f l a t  Sacramento Valley. 
The Sacrawn:~  River, the primary drainage o f  the Sacramento Valley, i s  approximately 12 miles east o f  the 
s i t e .  

The s i t e  i s  s i tuated on f l a t - l y i n g  land termed the Putah Pla in .  The average e leva t ion  a t  the s i t e  i s  
approximate!y 50 feet  above mean sea Level. Re l ie f  across the s i t e  i s  approximately two feet,  u i t h  the lowest 
por t ion  i n  i n e  area of the Cobalt-60 Field. Local drainage on LEHR i s  general ly t o  the south-southwest. 

1.2.4.2 Hydrology 

The major grounduater sources f o r  pub l i c  and p r i v a t e  water suppl ies i n  the Sacramento Val ley are the 
unconsolidated deposits of Pliocene and Pleistocene age, and the o lder  a l l w i u n  (Dames & Hoore 1992).  
Grounduater i s  recharged through Leakage from streams and r i ve rs ,  and d i r e c t  i n f i l t r a t i o n  from p r e c i p i t a t i o n  
and i r r i g a t i o n .  

The geohydrology o f  the Sacramento Val ley i s  character ized by both unconfined and confined aqui fers  i n  the 
.-.. . near f la t - ly . ing or gent ly  sloping sedimentary deposits i n  the upper 3,000 feet of sect ion beneath the val ley. 

No regional ly  i d e n t i f i e d  conf in ing u n i t s  ex is t  i n  the Sacramento Valley. 

Groundwater i s  encountered beneath the s i t e  a t  depths ranging from approximately 45 t o  70 fee t  below ground 
sur f  ace. 

1.2.5 Meteorology 

The cl imate i n  the region of the LEHR f a c i l i t y  i s  Mediterranean, u i t h  m i ld  winters and long s m r s .  I n  
u in te r ,  the average temperature i s  46.9 degrees Fahrenheit (OF), and the average d a i l y  m i n i m  temperature i s  
37.6 O F .  Tne mean annual p r e c i p i t a t i o n  a t  i s  17.0 inches, most of which occurs between October and Apr i l .  
The average d a i l y  r e l a t i v e  hun id i t y  i s  about 80 percent i n  the u in te r ,  and 40 percent i n  the s m r  and e a r l y  
f a l l .  Local hun id i t y  general ly increases a t  night.  

The sun shines approximately 95 percent o f  the time i n  surmer and about 45 percent i n  u in te r .  The p reva i l i ng  
u ind d i r e c t i o n  i s  from the south, r e f l e c t i n g  frequent incurs ion o f  marine a i r  through the Carquinez S t r a i t  
i n t o  the Sacrawnto Valley. Changes i n  u ind d i r e c t i o n  are c m n ,  u i t h  flows from the northwest occurr ing 
d iu rna l l y .  Several times a year, strong uinds blow from the north, general ly fo l l ow ing  the passage of P a c i f i c  
storm sys tws .  When winds are present, 40 percent o f  the time, speeds are less than 3.7 mph; 50 percent of 
the time they are less than 8.1 mph; and exceed 16.2 mph only  10 percent o f  the t ime f o r  short periods. 

1.2.6 Land Use 

Land use near UCD and the LEHR f a c i l i t y  i s  predominantly agr i cu l tu ra l .  Approximately 80 percent o f  the land 
i n  Yolo County i s  c l a s s i f i e d  as farmland, and about 40 percent i s  i r r i g a t e d  crop land. Neighboring Solano 
County, where the f a c i l i t y  i s  located, i s  also an a g r i c u l t u r a l  area. About 60 percent o f  Solano County's 
t o t a l  area i s  farmland, and 20 percent o f  the t o t a l  Land i s  i r r i g a t e d  crop land. The major crops i n  the area 
are grains, nuts, and f r u i t .  Stock animals are a lso  raised. 
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1.2.7 Population Data 

UCD has a student populat ion of approximately 21,000 and employs approximately 12,000 f u l l - t i m e  f a c u l t y  and 
s t a f f .  The current populat ion of Davis i s  approximately 46,000 and the current t o t a l  populat ion of Yolo 
County i s  about 141,000.  The LEHR f a c i l i t y  i s  Located i n  a r u r a l  area i n  northern Solano County just  outside 
Davis. The i d i a t e  v i c i n i t y  carprises p r i m a r i l y  a g r i c u l t u r a l  Lad .  Solano County has a t o t a l  populat ion c f  
340,092.  The more densely populated and metropol i tan Sacramento area i s  approximately 12 miles east o f  LEHR. 
The current populat ion o f  Sacramento County i s  about 1,040 ,000 ,  a d  approximately 370,000 people Live i n  the 
C i t y  o f  Sacramento. 
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2.0 EFFLUENT MONITORING 

E f f l u e n t  monitor ing i s  t h e  monitor ing o r  sanpl ing of e f f l u e n t  streams f o r  the presence o f  contaminants. 
Monitor ing o r  senpl ing i s  undertaken t o  iden t i f y ,  quan t i ta t i ve ly  o r  q u a l i t a t i v e l y ,  releases from s p e c i f i c  
discharge locat ion. Such Locations may be e i ther  po int  sources (e.g., pipes o r  stacks) o r  d i f f u s e  sources 
(e-g., u ind  blown dusts). 

This p lan separates t h e  L iqu id  and airborne e f f l uen t  monitoring a c t i v i t i e s  f o r  the LEHR ER Project.  This 
meets the guidel ines o f  the  DOE E n v i r o m n t a l  Regulatory Guide (DOE 199la) f o r  r a d i o l o g i c a l  e f f l u e n t s  and i s  
extended i n  t h i s  p lan  t o  hazardous e f f l u e n t s  t o  s a t i s f y  DOE Order 5400.1. The sect ions belou address the 
monitor ing o f  r a d i o l o g i c a l  and hazardous const i tuents tha t  may be present i n  l i q u i d  and airborne e f f l u e n t  
streams. 

2.1 LICUID EFFLUENT )IOWITORING 

There are no L iqu id e f f l u e n t  streams present ly  monitored by the LEHR ER Pro ject  E n v i r o w n t a l  Monitor ing and 
Survei l lance Progrm. Based on the f o l l o u i n g  sections, no addi t ional  L iqu id e f f l u e n t  streams u i l l  requi re 
monitor ing as p a r t  o f  t h e  f i s c a l  year 1993 addit ions t o  the E n v i r o w n t a l  Moni tor ing and Survei l lance Program. 

2.1.1 F a c i l i t y  and Po in t  o f  Discharge Descript ions 

There are cu r ren t l y  no a c t i v e  rad io log ica l  o r  hazardous Liquid e f f l u e n t  discharges from DOE-operated LEHR 
f a c i l i t i e s  t o  the e n v i r o w n t .  The tuo f a c i l i t i e s  a t  LEHR that  h i s t o r i c a l l y  released L iqu id  e f f l uen ts  t o  the 
e n v i r o w n t ,  the lmhoff Treatment F a c i l i t y  and Radiun-226 Septic System, have ceased operat ion and are subject 
t o  decontamination and decomnissioning (DgD) as par t  of the LEHR ER Project.  P r i o r  t o  DLD a c t i v i t i e s ,  any 
required changes t o  the  e f f l u e n t  monitor ing program u i l l  be evaluated and documented by addendum t o  t h i s  plan. 

L iqu id  e f f l uen t  t o  the san i ta ry  and combined seuers on the LEHR s i t e  are t reated by the UCD Uaste Uater 
Treatment Plant. Storm dra ins on the LEHR s i t e  are e i the r  d i rected i n t o  the UCD cmb ined  seuer and 
subsequently t rea ted  by the UCD Uaste Uater Treatment Plant or are d i rec ted  i n t o  d i t ches  tha t  d r a i n  t o  the 
South Fork o f  Putah Creek. 

2.1.2 Appl icable Regulat ion and Ccapliance Sumrary 

.-. , The State,of .Cal i forn ia ,  E n v i r o m n t a l  Protect ion Agency has primacy f o r  admin is ter ing most elements o f  RCRA, 
the Clean A i r  Act, and the  Clean Uater Act in Cal i forn ia .  The UCD Uaste Uater Treatment Plant  operates under 
National P o l l u t i o n  Discharge E l im ina t ion  System (NPDES) Permit No. CAD077895 uhich contains the uaste uater 
discharge requirements f o r  t h i s  f a c i l i t y .  E n v i r o m n t a l  monitor ing and surve i l l ance  o f  the UCD Uaste Uater 
Treatment Plan i s  the r e s p o n s i b i l i t y  o f  UCD, and i s  contained i n  UCD e n v i r o w n t a l  monitor ing program. 

2.1.3 S a p l i n g  and Laboratory Analysis 

There are nou no L iqu id  e f f l u e n t  discharges t o  the environment from DOE-sponsored a c t i v i t i e s  a t  the LEHR 
f a c i l i t y .  This p lan  u i l l  be amended o r  updated t o  include appropriate sanpl ing and laboratory  analysis 
procedures should any p o r t i o n  o f  the LEHR ER pro ject  require L iqu id e f f l u e n t  monitoring. 

- .  

2.1.4 Character izat ion o f  E f f l u e n t  Streams 

A t  present there are no l i q u i d  e f f l u e n t  discharges t o  the environment from DOE-sponsored a c t i v i t i e s  a t  the 
LEHR f a c i l i t y .  I f  any p o r t i o n  o f  the LEHR ER pro ject  generate L iqu id e f f l u e n t  streams t h a t  are discharged t o  
the environment, then t h i s  p lan n i l 1  be amended o r  updated t o  character ize s a i d  L iqu id  e f f l u e n t  streams. 

2.2 AIRBORNE EFFLUENT WITORING 

The LEHR ER Pro jec t  E n v i r o m n t a l  Monitor ing and Survei l lance Program present ly  does n o t  monitor any airborne 
e f f l u e n t  streams. Based on the f o l l o u i n g  sections, no addi t ional  airborne e f f l u e n t  streams u i l l  requi re 
monitor ing as p a r t  o f  the f i s c a l  year 1993 addit ions t o  the Environmental Monitor ing and Survei l lance Program. 

2.2.1 F a c i l i t y  and Po in t  o f  Discharge Descript ions 

The fo l lou ing  sect ions conta in a b r i e f  s m r y  o f  the po ten t ia l  po in t  and d i f f u s e  a i rborne e f f l u e n t  sources on 
the LEHR s i te .  
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2.2.1.1 B u i l d i n g  H-214 

Bu i ld ing  H-214, the I l rhoff  Uater Treatment Fac i l i t y ,  i s  serviced by chemical fune hood systems. There are an 
inac t i ve  u n d e r g r d  sept ic  system and two Leach f i e l d s  associated u i t h  t h i s  f a c i l i t y .  Operations a t  the 
f a c i l i t y  have been terminated end the bui lding, chemical fune hoods, and sep t i c  system are not i n  use. There 
i s  Low-Level rad ioact ive materiel  conramination w i t h i n  bu i ld ing  H-214. The ground above the sept ic  system an:J 
leach f i e l d s  i s  covered u i t h  an asphalt surface. 

2.2.1.2 B u i l d i n g  H-216 

Bui ld ing H-216, the Specimen Storage and Feed Mix Building, i s  serviced by a s i n g l e  HVAC system. The bu i ld ing  
has been declared a surplus f a c i l i t y  and i s  cu r ren t l y  await ing DBD. 

2.2.1.3 Bu i ld ing  H-218 

The por t ions o f  bu i ld ing  H-218, Animal Hospital 2 (AH-21, tha t  have not been released f o r  unrest r ic ted use 
receives heating,end cool ing from a s ing le HVAC u n i t  on the west end o f  the bui ld ing.  Each permanent dog cage 
exhausts through e manual vent and grat ing system i n  the c e i l i n g  o f  the cage. The exhaust from each cage i s  
channeled i n t o  a plenun above the cage row. Each cage row exhaust plenun connects t o  a cannon header on the 
south wal l  o f  the bui ld ing.  The exhaust i s  drawn through the header i n t o  a HEPA f i l t e r  u n i t  located i n  Room 
310. A f t e r  being f i l t e r e d ,  exhaust i s  drawn i n t o  the exhaust fan and discharged through a short roof stack 
(BE1 1991). 

The por tab le dog cages i n  Room 209 of AH-1 are exhausted through a f l e x i b l e  vent p ipe and hose i n t o  a plenum. 
The plenuns are drawn i n t o  a central  header that  leads t o  a HEPA f i l t e r  u n i t  i n  Room 209. A f te r  being 
f i l t e r e d ,  exhaust i s  drawn i n t o  the exhaust fan and discharged through a shor t  roof  stack. 

Bui ld ing H-218, a surplus f a c i l i t y ,  has low-level rad ioact ive contamination and i s  wai t ing DLD. The HVAC 
systems from the contaminated port ions of bu i ld ing  H-218 are secured. 

2.2.1.4 Bui Lding H-219 

AH-1, b u i l d i n g  H-219, has three separate HVAC uni ts .  Each permanent dog cage exhausts through a manual vent 
and g ra t ing  system i n  the c e i l i n g  of the cage. The exhaust from each cage i s  channeled i n t o  a plenum above \ 
the cage row. Each cage row exhaust plenun connects t o  a cannon header on the south wa l l  o f  the bui ld ing.  
The exhaust i s  d r a m  through the header i n t o  a HEPA f i l t e r  u n i t  Located i n  Room 200B. A f t e r  being f i l t e r e d ,  
exhaust i s  drawn i n t o  the exhaust fan and discharged through a shor t  roof  stack. 

Rooms 212 and 219 o f  AH-1 each contain a hood that  has a dedicated exhaust fan and stack on the roof of the 
bui ld ing.  The f i l t e r s  f o r  each system are housed i n  an a s s d l y  u i t h i n  the respect ive hood structure. These 
hoods have been secured and are no longer operated. 

Bui ld ing H-219 has been declared a surplus f a c i l i t y .  Several areas o f  the b u i l d i n g  have low-level rad ioact ive 
mater ia l  contamination and the bui ld ing i s  cu r ren t l y  await ing Dm. The v e n t i l a t i o n  systems from the 
contaminated por t ions  o f  bu i ld ing  H-219 are secured. 

2.2.1.5 Bu i ld ing  H-229 

Bui ld ing H-229, the Cobalt-60 Building, i s  serviced by one HVAC system. Hazardous chemical o r  radioact ive 
mater ia l  contamination has not been detected w i t h i n  the structure. The b u i l d i n g  i s  not  i n  use. 

2.2.1.6 Bu i ld ing  H-290 

Bui ld ing H-290, the Cobalt-60 Aux i l i a ry  Building, i s  serviced by one HVAC system. The b u i l d i n g  i s  cu r ren t l y  
used by UCD personnel and hazardous chemicals o r  rad ioact ive mater ia l  contamination has not been observed 
w i  th in .  

2.2.1.7 B u i l d i n g  H-292 

The southern p o r t i o n  o f  bu i ld ing  H-292, the Ger ia t r ics-1 Bui lding, i s  used f o r  rad ioact ive waste storage. The 
northern p o r t i o n  of the bu i ld ing  has been returned t o  UCD and i s  used as a warehouse space. Ven t i l a t ion  f o r  
bu i ld ing  H-292 i s  provided by natural c i r c u l a t i o n  through roof vents. Only sealed, rad ioact ive waste 
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containers are stored in building H-292. Prior to transport to building H-292 the externals of the waste 
containers are verified to have removable contamination Levels Less than those requiring special controls. 
The bui lding is also routinely surveyed for removable radioactive material contamination. Because of the Lack 
of contamination within building H-292, the airborne effluents from the facility should not be contaminated. 

2.2.1.8 Other Soorces 

There are several other areas at the LEHR site that have the potential to be sources of airborne contaminants, 
either as point or diffuse sources. 

2.2.1.8.1 Tank Trailer 

The tank trailer Located at the southwestern corner of the LEHR site has been previously emptied. The trailer 
has an unfiltered ambient vent to the atmosphere and Gas historically used to hold radioactive liquid uaste. 
The liquid removed from the tank trailer in 1991 was not contaminated. Approximately 250 gallons of sludge 
remain in the tank trailer. The tank trailer is not known to have notable Levels of hazardous or radiological 
contaminants remaining, e.g., radioactive material measurements made during routine surveillance have not 
detected contamination on the exterior of the trailer. 

2.2.1.8.2 Radiun-226 Septic System 

The Radiun-226 Septic System is an inactive radioactive Liquid disposal system Located west of building H-219. 
The system is not serviced by a ventilation system. Access to the Radium-226 Septic System Seepage Pits is 
through bolted maintenance holes. The ground above the Radium-226 Septic System is covered with asphalt. 

2.2.1.8.3 Waste Storage 

There are several structures on the LEHR site that are used to store DOE and UCD radioactive, hazardous, and 
mixed uaste. Wastes are stored in closed container and according to applicable regulations. 

2.2.1.8.4 Chemical Dispensing Areas 

The former North and South Chemical Dispensing Areas are awaiting remediation as part of the LEHR ER Project. 
Hazardous materials have been detected at very Low-Levels in the soil of these areas. 

- - - .  .. 
2.2.1.8.5 Dog Pens 

Two outdoor dog pen areas are present on the LEHR site. These pens were historically used to house the dogs 
used in the radionuclide ingestion experiments. The dog pen areas are potential diffuse sources of airborne 
effluents. The surface gravel/soil from the dog pen areas have had sporadic and very Low Level hazardous 
(chlordane) and radioactive material contamination measured. Some pens are still being used to house dogs for 
UCD research. 

2.2.1.8.6 Radioactive Waste Disposal Trenches 

The radioactive uaste disposal trenches Located in the southern portion of the LEHR site are a potential 
source of diffuse airborne effluents. These trenches were capped with soil when disposal operations uere 
completed. Hazardous material and radioactive material contamination have not been measured in the surface 
soil above the trenches. 

2-2.1-8.7 Inactive UCD Landfills 

The old UCD Landfills Located in the southern portion of the LEHR site a d  to the east of the LEHR site are a 
potential source of diffuse airborne effluents. Although these Landfills are UCD concerns, the DOE Liability 
for these units has not been established. The Landfills uere capped with soil when dunping operations ceased 
and measurements of contamination in the surface soil over Landfills has not detected hazardous or radioactive 
material contamination. 

2.2.2 Applicable Regulation and Canpliance Sunnary 

Airborne emissions of radioactive and hazardous materials from DOE-controlled facilities are subject to the 
regulations of the EPA. The primary regulation is the "National Emission Standards for Hazardous Air 
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Pol lu tants"  (40 CFR 61). The LEHR ER Project i s  not cu r ren t l y  requi red t o  be permi t ted by the regional A i r  
Qua l i t y  Control Board. 

Under normal operat ing ( r e a l i s t i c  exposure) conditions, the a i rborne e f f l u e n t  discharged from the point  and 
d i f f u s e  sources a t  the LEHR s i t e  would not r e s u l t  i n  en e f f e c t i v e  dose equivalent o f  greater  than 0.1 mrem t o  
any h r  o f  the pub l i c  (Chapnan 1992). The EPA Limit  f o r  exposure t o  the menber o f  the pub l i c  from a i r  
emissions o f  rad ioact ive materials from DM s i t e s  i s  10 mrem per year. Therefore, according t o  the 
requirements o f  10 CFR 61.92, DOE Orders 5400.1 and 5400.5 (DOE IWOc), and DOE/EH-0173T, the airborne 
e f f l uen ts  from the LEHR s i t e  do not require continuous sanpl ing f o r  radionuclides. Because the v e n t i l a t i o n  
systems that  exhaust from contaminated areas are not i n  operation, pe r iod ic  conf irmatory sampling i s  not 
required. 

Under r e a l i s t i c  condit ions, the airborne e f f l uen t  discharged from the  po in t  and d i f f u s e  sources at  the LEHR 
s i t e  do not requi re sampling f o r  hazardous materials because there are no appreciable quan t i t i es  of 
uncontained hazardous materials i n  f a c i l i t i e s  and i n  the surface s o i l s  (Dames & Moore 1992, BE1 1991), i.e., 
there i s  an i n s u f f i c i e n t  quant i ty  of these materials.  

2.2.3 *Ling a d  Laboratory Analysis 

There are cu r ren t l y  no operating e f f l uen t  a i r  samplers a t  the LEHR s i t e .  P r i o r  t o  each ER Project a c t i v i t y  
the need f o r  continuous or periodic rad io log ica l  or hazardous mate r ia l  a i r  e f f l uen t  monitor ing w i l l  be 
evaluated and d o c m n t e d  by an addendun t o  t h i s  plan. 

2.2.4 Character izat ion o f  E f f l uen t  Streams 

P r i o r  t o  each DSD or ER a c t i v i t y  the need f o r  rad io log ica l  or hazardous mater ia l  airborne e f f l u e n t  streams 
w i l l  be characterized and any sampling requirements documented by an addendun t o  t h i s  plan. 
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3.0 ENVIROUKENTM SURWEILLAYCE 

E n v i r o w n t a l  surve i l lance involves the c o l l e c t i o n  and analys is  o f  a i r ,  surface water, groundwater, s o i l ,  
vegetation, and fauna as we l l  as measuring penetrat ing rad iat ion.  Each media-specif ic subsection below 
discusses the locat ions t o  be sanpled, frequency o f  sanpling, analyses t o  be performed, rev ieu o f  data, and 
repor t ing  o f  data. 

3.1 AIR SAHPLIYG 

Current ly,  a i r  monitor ing i s  not performed as par t  of the LEHR ER Pro ject  E n v i r o m n t a l  Monitor ing and 
Survei l lance Program. 

DOE regulat ions say tha t  e n v i r o m n t a l  surve i l lance o f  the a i r  should be performed t o  monitor the e f fec ts ,  i f  
any, of DOE a c t i v i t i e s  on the on- and o f f - s i t e  e n v i r o w n t .  Because of the very Lou-levels of rad ioact ive and 
hazardous mater ia l  contamina:ion i n  the bu i ld ings  and surface s o i l s  o f  the s i t e  (BE1 1991, Dames & Hoore 
1992), e n v i r o m n t a l  surve i l lance a i r  sampling i s  not required a t  t h i s  time (Chapman 1992). 

Calculat ions using the EPA-approved CAP88-PC corrputer code shou tha t  the m a x i m  c red ib le  dose equivalent t o  a 
member of the publ ic  frwn residual contamination on the LEHR s i t e  i s  less than 0.001 mrem (Chapman 1992). 
These ca lcu lat ions uere based upon the residual rad ioact ive mater ia l  contamination measured during s i t e  
character izat ion a c t i v i t i e s .  E n v i r o m n t a l  surve i l lance o f  the ambient a i r  a t  the LEHR s i t e  uould not  be able 
t o  provide useful in format ion because radioact ive and hazardous mater ia l  contamination i s  no longer being 
generated on-s i te  and the Log-Levels of res idual  contamination uould no t  be measurable u i t h  current technology 
even i f  there uere a c t i v e  v e n t i l a t i o n  systems. 

I f  analysis o f  upcoming DSD and ER a c t i v i t i e s  suggest that  continuous a i r  sampling i s  bene f i c ia l  a t  a fu tu re  
date, a i r  sampling s ta t ions  g i l l  be s i t e d  using the guidance developed by Waite (1973). 

3.2 SOIL SAMPLING 

S o i l  sampling i s  conducted t o  ascertain the deposi t ion and/or bu i ldup of rad io log ica l  and hazardous mater ia ls  
i n  surface so i l s .  Current ly  rout ine s o i l  sampling i s  not performed as p a r t  o f  the LEHR ER E n v i r o m n t a l  
Monitor ing Program. A t o t a l  of 8 surface s o i l  sampling locat ions have been added as p a r t  of the f i s c a l  year 
1993 addi t ions t o  the LEHR ER Project E n v i r o w n t a l  Monitor ing and Survei l lance Program. Routine sediment 

.... . sampling.has..been performed as par t  of the ongoing LEHR ER environmental character izat ion a c t i v i t i e s .  

3-2.1 S a p l i n g  Locations 

Surface s o i l s  are sampled a t  4 on-s i te ,  2 o f f - s i t e ,  and 1 background~locat ion and sediments are sampled a t  1 
on-s i te ,  2 o f f - s i t e ,  and 1 background locat ion. The locat ions o f  surface s o i l  and sediment sampling i s  l i s t e d  
in  Table 3.1 and as shoun i n  Figure 3.1. 

S o i l  sampling locat ions uere chosen based upon prov id ing on- and o f f - s i t e  samples surrounding the LEHR s i te .  
One sediment sample i s  taken downstream of the LEHR s i t e  t o  f i n d  the e f f e c t  of the s i t e  on South Fork o f  Putah 
Creek. The UCD Waste Water Treatment Plant discharge uas chosen f o r  sediment sampling t o  d i f f e r e n t i a t e  
betueen the e f f e c t s  o f  the p lan t ' s  operat ion and those from the LEHR s i t e .  .Sampling a t  the o u t f a l l  of the 
l i f t  s t a t i o n  i s  done t o  f i n d  the e f fec t  of discharges of stormuater c o l l e c t  from the LEHR s i t e .  
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Table 3.1. Locat ion of  S o i l  end Sed ipwt  -1es 

LEHR Sample 
Location ID Location/Description 

So i l  Samples 
SS-AS- 1 
SS-AS-2 
SS-BK- 1 
SS-LF-1 
SS-LF-2 
SS-OD- 1 
SS-RC-1 

Northeast s i t e  boundary 
Northwest s i t e  boundary 
Near UCD Climatological S ta t ion  (background) 
Southeast s i t e  boundary 
Southwest s i t e  boundary 
West of LEHR s i t e ,  near monitor ing we l l  UCD-17 
Eastern Raptor Center, near monitor ing we l l  UCD-10 

Sediment Samples 
SS-LS-1 LEHR S i t e  Stormuater L i f t  S ta t ion  
SS-OF-1 - UCD Waste Water Treatment F a c i l i t y  O u t f a l l  
SS-PD-1 Putah Creek, Downstream o f  LEHR S i t e  
SS-PU-1 Putah Creek, Upstream of LEHR S i t e  (background) 

3.2.2 Sarrpling Frequency 

The c o l l e c t i o n  frequency of s o i l  samples and the types of analyses performed are sunnarized i n  Table 3.2. 
Surface s o i l  and sediment samples are taken annually. An annua1,sampling frequency was chosen because a 
h i s t o r i c a l  basel ine i s  not avai lable. As such, i t  i s  possible tha t  the m i n i m  DOE-required surve i l lance 
frequency of 5 years would not provide s u f f i c i e n t  data on radioact ive and hazardous mater ia ls  i n  the 
environment. 

3.2-3 Sarrple Analysis 

S o i l  samples are analyzed f o r  rad io log ica l  and hazardous materials.  The type o f  analysis t o  be performed on 
a sample from a s p e c i f i c  locat ion i s  de ta i led  i n  Table 3.2. The types o f  analys is  chosen are based upon those 
contaminants h i s t o r i c a l l y  present on the LEHR s i t e  and those monitored f o r  as p a r t  o f  ongoing LEHR ER Pro ject  
e n v i r o m n t a l  character izat ion a c t i v i t i e s .  Procedures fo r  the c o l l e c t i o n  and analys is  o f  surface s o i l  and 

--< . sediment samples are under developnent. These procedures w i l l  be issued p r i o r  t o  the i n i t i a t i o n  o f  s o i l  
sa+l ing a c t i v i t i e s .  Sediment sampling procedures are i n  place (Dames & Moore 1992). 

3.2.4 Data R e v i w  and Reporting 

Analy t ica l  r e s u l t s  from Laboratory analyses are reviewed f o r  accuracy' when received. The ana ly t i ca l  r e s u l t s  
are then tabulated and reviewed f o r  trends. Standard s t a t i s t i c a l  methods are used i n  the determination o f  
accuracy and trending. Should any ana ly t i ca l  resu l t  show an abnormally h igh o r  low r e s u l t  o r  exceed an ac t ion  
level,  an inves t iga t ion  w i l l  be promptly i n i t i a t e d  t o  va l ida te  the r e s u l t  and/or Learn the cause o f  the 
abnormal resul t .  

Table 3.2. F r e q w n c y  and Analyses o f  S o i l  and S e d i m t  Sarples - .  

LEHR Sample 
Location ID Frequency 

A L L  Annua 1 

Type o f  Analyses 

Gross alpha 
Gross beta 
Stront iun-90 
Radiun-226 
Gamna-emitting isotopes 
T r i t i u n  
17 CAM metals 
Hexavalent c h r m i u n  
N i t r a t e  (as ni trogen) 
Formaldehyde 
Organochlorine pest ic ides 
V o l a t i l e  Organic Canpounds 
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Semivolat i le Organic Compounds 

3.2.5 Sapling Ch- and Special P ro jec ts  

Baseline in format ion f o r  on-s i te  s o i l s  has not  been established. Ana ly t i ca l  data from a l l  Locations w i l l  be 
reevaluated w i t h i n  the context of American Society f o r  Testing and Mater ia ls  (ASTM) r e c m n d a t i o n s  (1989). 
Based upon canperisom from h i s t o r i c a l  and con t ro l  reference concentrations, some s i t e s  may be recomnended f o r  
increased o r  reduced senpling frequency. 

F i g  
u re  

3.1 
LOC 
AT I 
OW 
OF 
SO1 
L 

/ @ Soil Sampling Sie I 
I 1 @ Sediment Sampling Sits 

AUD SEDIKNT SAMPLES 

3.3 TERRESTRIAL FOaDSTUFFS 

Ter res t r ia l  foodstuf fs  i s  a broad category tha t  includes vegetat ion and fauna. Survei l lance o f  t e r r e s t r i a l  
foodstuffs i s  required t o  quant i fy  rad ioact ive mater ia ls  and chemicals and t o  demonstrate that  rad ioact ive and 
hazardous mater ia ls  are not bu i ld ing  up i n  the e n v i r o w n t .  T e r r e s t r i a l  foodstuf f  monitor ing has not been 
performed i n  the past, but w i L L  be i n i t i a t e d  as p a r t  o f  the Environmental Monitor ing Program i n  f i s c a l  year 
1993. 

3-3.1 S a p l i n g  Locations 

Because of the very low po ten t ia l  f o r  exposure t o  a member o f  the publ ic  from hazardous or rad io log ica l  
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materials from the LEHR s i te ,  only per iod ic  sanpling o f  na t i ve  vegetat ion i s  performed (Chapnan 1992). Other 
t e r r e s t r i a l  foodstuf fs  such as milk,  vegetables, meet, eggs, grains, f r u i t ,  end game animals ere no t  r o u t i n e l y  
sampled as par t  o f  the LEHR ER Pro ject  Environnentel Monitor ing end Survei l lance Program. Pathway analyses t o  
f i n d  the r i s k  o f  exposure t o  a member o f  the  pub l i c  are included in  the emuel  revieu o f  t h i s  plan. Should 
the annual review o f  pathway analyses f i n d  tha t  sanpling of other t e r r e s t r i a l  foodstuf fs  i s  required, en 
addendun t o  t h i s  p lan  w i l l  be issued t o  d o c w n t  the changes i n  sanple Location, type, end frequency. 

Vegetation samples are t o  be taken a t  5 on-si te, 3 o f f - s i t e ,  and 1 background Location (sampling t o  begin i n  
f i s c a l  year 1993). The Location o f  vegetet ion sanples i s  described i n  Table 3.3 end shown on Figure 3.2. 
Vegetation samples are taken together w i th  s o i l  sampling Locations t o  al low f o r  the determination o f  how 
radioact ive and chemical materiels are taken up by na t i ve  vegetation. A vegetat ion sanple i s  a lso taken 
together wi th  the sediment sample downstream o f  the LEHR s i t e  t o  ascer ta in  rad ioact ive and hazardous mater ia l  
uptake by creek s ide vegetation. 

Table 3.3. Locations o f  Vegetation S a p l i n g  

LEHR Sanple 
Location ID Location/Descript ion 

VS-AS-1 
VS-AS-2 
VS-BK- 1 
vs-LF-1 
VS-LF-2 
vs-LS-1 
VS-OD-1 
VS-PD-1 
VS-RC-1 

Northeast s i t e  boundary 
Northwest s i t e  boundary 
Near UCD Climatological Stat ion (background) 
Southwest s i t e  boundary 
East o f  abandoned dog pens, by monitoring wel l  UCD-8 
West boundary o f  s i te ,  near stormuater l i f t  s t a t i o n  
West o f  LEHR s i t e ,  near monitoring wel l  UCD-17 
North bank of Putah Creek, Dounstream of LEHR S i t e  
Eastern Raptor Center, near monitoring wel l  UCD-ID 

3.3.2 Smpl ing  Frequency 

The c o l l e c t i o n  frequency o f  vegetat ion samples and the types of analyses performed are srmmarized i n  Table 
3.4. Vegetation samples are taken annually. An annual sampling frequency was chosen because a h i s t o r i c a l  
baseline i s  not avai lable. As such, i t  i s  possible that  the m i n i m  DOE-required surve i l lance frequency of 5 \ 

years uould not provide s u f f i c i e n t  data on radioact ive and hazardous materials i n  the envirorment. 
.-- . ~~. . 

Vegetation samples are analyzed f o r  rad io log ica l  and hazardous materials.  The type o f  analysis f o r  each 
sample i s  given i n  Table 3.4. The types o f  analysis chosen i s  based upon those contaminants h i s t o r i c a l l y  
present on the LEHR s i t e  and those monitored f o r  as par t  of ongoing LEHR ER Project environmental 
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/ 
Putah Creek 

I 
I Site &-A*---- - -  . 
iyq-sz - - 
r-'- Raptor 

Center 

() Vegitation Sample Site 

Figure 3.2 LOUTICUS OF VEGETATICU SAMPLlYG 

c h a r a c t e r i z a t i o n  a c t i v i t i e s .  Procedures f o r  the c o l l e c t i o n  and ana lys is  o f - v e g e t a t i o n  samples are  under 
development. These procedures u i l l  be issued p r i o r  t o  the i n i t i a t i o n  o f  vege ta t i on  sampling a c t i v i t i e s .  

3.3.4 Data Review and Report ing 

A n a l y t i c a l  r e s u l t s  f rom Laboratory analyses are  revieued f o r  accuracy uhen received. The a n a l y t i c a l  r e s u l t s  
are  then tabu la ted  and revieued f o r  trends. Standard s t a t i s t i c a l  methods are  used i n  the determinat ion o f  
accuracy and trending. Should any a n a l y t i c a l  r e s u l t  show an abnormally h igh  o r  Lou r e s u l t  o r  exceed an a c t i o n  
Level, an i n v e s t i g a t i o n  w i l l  be pronp t l y  i n i t i a t e d  t o  v a l i d a t e  the  r e s u l t  and/or f i n d  the cause o f  the 
abnormal r e s u l t .  
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Table 3.4. Fr- and Analyses o f  Vegeta t ion  S a p l i n g  

LEHR Sarrple 
Loca t i on  ID Frequency 

ALL VS Annual 

T- o f  Analyses 

Gross alpha 
Gross beta  
St ront iun-90 
Radiun-226 
G a m - e m i t t i n g  iso topes 
T r i t i u n  
17 CAM Meta ls  

3.3.5 Sanp l ing  U~anges and Spec ia l  P r o j e c t s  

Base l ine  i n fo rma t i on  f o r  on- and o f f - s i t e  vege ta t i on  has no t  been establ ished. Based upon comparisons f rom 
h i s t o r i c a l  and reg iona l  re ference concentrat ions,  vege ta t i on  sampling f requency may be increased o r  reduced t o  
once every  f i v e  years. 

Groundwater t h a t  cou ld  be e f f e c t e d  by  DOE-sponsored a c t i v i t i e s  s h a l l  be monitored t o  f i n d  t h e  e f f e c t s  on 
grounduater q u a l i t y  and t o  demonstrate compliance w i th  app l i cab le  federa l ,  s t a t e  and l o c a l  regu la t ions .  A 
grounduater mon i to r i ng  p l a n  f o r  t he  LEHR s i t e  i s  under development. Th is  grounduater mon i to r i ng  program w i l l  
be designed and implemented according t o  40 CFR Par t  264, Subpart F, o r  40 CFR Par t  265, Subpart F. 
Mon i to r i ng  f o r  rad ionuc l ides  s h a l l  be f o l l o w  DOE orders i n  t h e  5400 s e r i e s  dea l i ng  w i t h  r a d i a t i o n  p r o t e c t i o n  
o f  t he  p u b l i c  and the  environment. Meanwhile, u n t i l  t he  grounduater mon i to r i ng  program i s  implemented, 
r o u t i n e  groundwater mon i to r i ng  w i l l  cont inue us ing  the a v a i l a b l e  o n - s i t e  we l ls .  The geohydrology o f  t he  LEHR 
s i t e  has been p r e l i m i n a r i l y  descr ibed i n  t h e  Phase I 1  S i t e  Cha rac te r i za t i on  Report (Dames & Moore 1992). 
Fur ther  i n v e s t i g a t i o n s  o f  t h e  LEHR s i t e  groundwater w i l l  be completed as p a r t  o f  t h e  ongoing environmental 
c h a r a c t e r i z a t i o n  a c t i v i t i e s .  

3.4.1 S a p l i n g  Locat ions  
( 

The l oca t i ons  o f  mon i to r i ng  we l l s  a re  descr ibed i n  Table 3.5 and shown on F igu re  3.3. There are  23 u e l l s  
.- . m o n i t 0 r e d . a ~  p a r t  o f  t h e  r o u t i n e  groundwater moni tor ing  program. The depth o f  t h e  s t a t i c  water t a b l e  v a r i e s  

a t  each mon i to r i ng  l oca t i on .  The f i r s t  water-bear ing fo rma t i on  i s  between 45 f e e t  and 80 f e e t  beneath ground 
surface. The second water-bear ing zone i s  between 80 f e e t  and 135 f e e t  beneath ground surface. Sampling 
l oca t i ons  co inc ide  w i t h  t h e  we l l s  i n s t a l l e d  as p a r t  o f  t h e  ongoing LEHR ER P r o j e c t  environmental 
cha rac te r i za t i on .  

Table 3.5. L o c a t i a s  o f  G r o v d v a t e r  Mon i to r i ng  U e l l s  

LEHR Sample 
Loca t i on  ID Locat ion  

UCD-1 

UCD-2 
UCD-3 

UCD-4 

UCD - 5 

UCD-6 

UCD - 7 

UCD - 8 

Screened 
I n t e r v a l  HSU 

( f e e t )  ' .. Moni t o r e d  

Northwest corner  o f  46.5-56.5 
s i t e  
Abandoned 
Northeast corner  o f  39.0-49.0 
west dog pen area 
Southwest corner  o f  45 - 5 5  F i r s t  
s i t e  
East o f  Main Admin. 38.0-48.0 
B u i l d i n g  
Southwest corner o f  40 - 50 F i r s t  
AH-1 
100 f e e t  east o f  SE 80 - 90 Second 
corner  o f  C e l l  Bio. 
Uest o f  midsect ion  43.5-53.5 
o f  o l d  Co-60 f i e l d  

Final 

F i r s t  

F i r s t  

F i r s t  

F i r s t  
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UCD-17 

UCD- 18 

UCD- 19 

/ 

North o f  Co-60 Aux.  
hi ld ing  
700 feet  east o f  
northeast corner 
o l d  Co-60 f i e l d  
Northeast corner o f  
o f  o l d  Co-60 f i e l d  
North o f  Co-60 Aux.  
hi ld ing  
East o f  midpoint o f  
east dog pen area 
Uest o f  midsection 
of o l d  Co-60 f i e l d  
100 feet  east of 
SU corner of s i t e  
50 feet  nor th of 
s i t e  boundary, nor th 
of Main A h i n .  Bldg. 
700 feet  uest of 
west s i t e  boundary 
700 feet  uest of 
Southwest s i t e  boundary 
50 feet nor th of s i t e  
bundary,  nor th of 
TPHRL 
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F i r s t  

F i r s t  

F i r s t  

5 0 - 6 5  F i r s t  

49.5-64.5 

5 0 - 6 5  F i r s t  

75 - 85 Second 

91 - 116 Second 

92 - 117 Second 

88 - 113 Second 

54 - 69 F i r s t  

41.5-56.5 F i r s t  
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Table 3.5. cont inued 

LEHR Sarrple 
Locat ion ID Locat ion 

UCD-20 

UCD-21 

Urn-22 

UCD-23 

UCD -24 

Screened Moni t o r s  
I n t e r v a l  HSU 

Northeast corner o f  57 - 72 F i r s t  
uest dog pen area 
Southwest o f  C e l l  57 - 72 F i r s t  
B io logy b u i l d i n g  
Southwest corner o f  57 - 72 F i r s t  
AH-1 
Southeast o f  Specimen 56.5-71.5 
Storage B u i l d i n g  
East boundary o f  57 - 72 
uest dog pen area 

Table 3.6. Frequency and Analyses o f  Gr&ter Y e l l s  

LEHR Sample 
Locat ion ID Frequency 

ALL u e l l s  Quar ter ly  

F i r s t  

F i r s t  

Type o f  Analyses 

Gross alpha 
Gross beta 
Stront ium-90 
Radium-226 
G a m - e m i t t i n g  isotopes 
T r i t i u m  
Metals 
Hexavalent chromium 
Formaldehyde 
N i t r a t e s  as n i t r o g e n  
T u r b i d i t y  
Organochlorine Pes t i c i des  
V o l a t i l e  Organic Compounds 
Semivo la t i l e  Organic Compounds 
Phosphate 
Chlor ide 
A l k a l i n i t y  
To ta l  D isso lved So l i ds  
Chemical Oxygen Demand 
Calc iun 
Magnesi un 
Potassiun 
S u l f a t e  
Sodium 

Grounduater samples a re  c o l l e c t e d  and analyzed qua r te r l y .  A q u a r t e r l y  sampling frequency was chosen t o  
co inc ide  w i t h  the  ongoing LEHR ER Pro jec t  cha rac te r i za t i on  a c t i v i t i e s .  The c o l l e c t i o n  frequency and types o f  
analyses a r e  L i s t e d  i n  Table 3.6. During the  seasonal ly d r y  p o r t i o n s  o f  t he  year, water samples may no t  be 
obta inab le  from c e r t a i n  moni tor ing u e l l s  i n  t he  shallow aqu i fer .  

3.4.3 Sarrple Analys is  

Grounduater samples a re  analyzed f o r  r a d i o a c t i v e  and hazardous mater ia ls .  The types o f  ana lys i s  chosen i s  
based upon those contaminants h i s t o r i c a l l y  present on the  LEHR s i t e  and those monitored f o r  as p a r t  o f  ongoing 
LEHR ER Pro jec t  environmental cha rac te r i za t i on  a c t i v i t i e s .  I n  add i t ion ,  water Level measurements a re  a l s o  
made. Groundwater sampling procedures have been developed (Dames 8 Moore 1992). These procedures comply w i th  
the requirements of  EPA (1990) f o r  chemical analyses and DOE r a d i o l o g i c a l  analyses. 
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3.4.4 Data Revieu and Reportim 

Analytical results from laboratory analyses are revieued for accuracy when received. The analytical results 
are then tabulated and revieued for trends. Standard statistical methods are used in the determination of 
accuracy and trending. Should any analytical result shou an abnormally high or Lou result or exceed an action 
level, an investigation will be promptly initiated to validate the result and/or find the cause of the 
abnormal result. Besides analytical results, water Levels are also measured and charted. 
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3.4-5 S a p l i n g  Changes and Spec ia l  P r o j e c t s  

The cu r ren t  grounduater mon i to r i ng  scheme w i l l  be eva luated and mod i f i ed  as necessary t o  co inc ide  w i t h  t h e  
ongoing LEHR ER P r o j e c t  environmental  c h a r a c t e r i z a t i o n  and Groundwater Moni tor ing  Program. 

3.5 SURFACE UATER MONITORING 

The o n l y  sur face u a t e r  near t he  LEHR s i t e  i s  t h e  South Fork o f  Putah Creek. The South Fork o f  Putah Creek i s  
a l o s i n g  stream, t h a t  i s ,  i t  i s  c o n t i n u a l l y  recharg ing t h e  unde r l y i ng  aqu i f e r s  (Dames 8 Moore 1992). Sur face 
u a t e r  moni tor ing  has been performed i n  t h e  pas t  as p a r t  o f  t h e  ongoing env i romienta l  c h a r a c t e r i z a t i o n  
a c t i v i t i e s .  

3.5.1 S a p l i n g  Locat ions  

Surface water i s  sampled a t  3 l oca t i ons ,  l i s t e d  i n  Table 3.7 and as shoxn i n  Figure 3.4. I n  add i t ion ,  a 
c o n t r o l  sample from an upstream (background) area i s  obtained. One surface water sample i s  taken dounstream 
o f  t h e  LEHR s i t e  t o  determine t h e  e f f e c t  o f  t h e  s i t e  on South Fork o f  Putah Creek. The UCD Uaste Uater  
Treatment P lan t  d ischarge and entrance o f  t h e  d ischarge t o  Putah Creek were chosen f o r  sanp l ing  t o  
d i f f e r e n t i a t e  between the  e f f e c t s  o f  t h e  p l a n t ' s  ope ra t i on  and those from the LEHR s i t e .  

Table 3.7. Loca t i on  o f  Surface Ua te r  Sanp l ing  

LEHR Sample 
Locat ion  ID Loca t i on  

Approx. 500 f e e t  upstream o f  UCD Uastc Vater Treatment P lan t  o u t f a l l  i n  
Putah Creek (background) 

UCD Uaste Uater  Treatment P lan t  o u t f a l l  approx. 60 f e e t  
p r i o r  t o  e n t e r i n g  Putah Creek 

SW-03 Just downstream o f  UCD Uaste Uater  Treatment P lan t  o u t f a l l  i n  Putah Creek 

SU-04 Approx. 700 f e e t  downstream o f  LEHR S i r e  i n  Putah Creek 
.-. - . . . .  

3.5.2 S a p l i n g  F reqwncy  

The c o l l e c t i o n  frequency o f  sur face u a t e r  samples and the  types o f  analyses performed a r e  sumnarized i n  Table 
3.8. Surface ua te r  samples are  taken q u a r t e r l y .  A q u a r t e r l y  sampling frequency uas chosen t o  co inc ide  w i t h  
the  ongoing LEHR ER P r o j e c t  c h a r a c t e r i z a t i o n  a c t i v i t i e s .  
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3.5.3 Sarrple Analysis 

Surface uater samples are analyzed f o r  rad ioact ive and hazardous materials: The types o f  analys is  chosen i s  
based upon those contaminants h i s t o r i c a l l y  present on the LEHR s i t e  and thoge monitored f o r  as p a r t  o f  ongoing 
LEHR ER Project environmental character izat ion a c t i v i t i e s .  Surface uater s a p l i n g  procedures have been 
developed (Dames & Moore 1992). These procedures comply w i th  the requirements o f  EPA (1990) f o r  chemical 
analyses and DOE f o r  rad io log ica l  analyses. 
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Table 3.8. Frequency end Analyses of Surface Ueter 

LEHR Sample 
Location ID Frequency Type o f  Analyses 

A l l  SW Quarter ly Gross alpha 
Gross beta 
Stront  iun-90 
Radi un-226 
Gamna-emitting isotopes 
T r i t i u n  
Metals 
Hexavalent c h r m i u n  
Forma Ldehyde 
N i t r a t e s  as n i t rogen 
T u r b i d i t y  
Organochlorine Pest icides 
Volat i l e  Organic Conpounds 
Semivolat i le  Organic Conpounds 
Phosphate 
Chlor ide 
A l k a l i n i t y  
Tota l  Dissolved Sol ids 
Chemical Oxygen Demand 
Calciun 
Magnesiun 
Potassiun 
Su l fa te  
Sodiun 

3.5.4 Data Review and Reporting 

Analy t ica l  resu l t s  from Laboratory analyses are revieued f o r  accuracy uhen received. The ana ly t i ca l  r e s u l t s  
are then tabulated and revieued f o r  trends. Standard s t a t i s t i c a l  methods are used i n  the determinat ion o f  

.-. . accuracy.and trending. Should any ana ly t i ca l  resu l t  shou an abnormally high o r  Lou r e s u l t  o r  exceed an ac t ion  
level ,  an inves t iga t ion  u i l l  be promptly i n i t i a t e d  t o  va l ida te  t o  the resu l t  and/or f i n d  the cause o f  the 
abnormal resul t .  

3.5.5 S a p l i n g  Changes and Special P ro jec ts  

Baseline information f o r  surface uater has been established. Based upon cunparisons frcm h i s t o r i c a l  and 
reference concentrations, some surface uater  sampling locat ions may be r e c m n d e d  f o r  increased or reduced 
sampling frequency. 

3.6 NOWROUTINE SAMPLING 

Nonroutine samples are co l lected from s o i l s ,  waters, and wastes as needed to-'evaluate the mater ia l  tested o r  
t o  decide i f  a s p i l l  o r  release has occurred. Requests are processed by the Envirormentel Monitor ing and 
Survei l lance Program coordinator u i t h  the concurrence of EM0 Pro ject  Management. Samples are obtained using 
approved sampling and analysis procedures, uhen avai lable, o r  according t o  appropriate EPA or  i n d u s t r i a l  
standards. 

3-7 ENVIRONMENTAL DOSIMETRY 

Environmental dosimeters, as par t  o f  the overa l l  envirormental surve i l lance program, are used t o  quan t i f y  the 
exposure of on- and o f f - s i t e  personnel t o  penetrat ing rad iat ion.  Currently, there ere 20 Locations monitored 
f o r  penetrat ing rad iat ion.  An addi t ional  14 Locations w i l l  be added t o  the Envirormental Monitor ing and 
Survei l lance Program i n  f i s c a l  year 1993. 

3.7-1 Locations 

There are 34 Locations monitored by environmental dosimeters. The locat ion of environmental dosimeters i s  
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described i n  Table 3.9 and i l l u s t r a t e d  on Figure 3.5. Environmental dosimeters are a lso  placed t o  f i n d  
natura l  background r a d i a t i o n  and contro l  dosimeters are used t o  ensure continued accuracy because o f  o f f - s i t e  
processing. Dosimeters are placed a t  a he ight  o f  l -meter above g r d  Level, except tha t  the dosimeters 
around the former Cobalt-60 F ie ld  (TLD-7 through TLD-13) are Located approximately 2-meters above the  ground. 
While the Cobalt-60 F i e l d  uas i n  use the heights  used uere f d  more representat ive o f  the  highest r a d i a t i o n  
exposure expected t o  be received by personnel. Although the Cobalt-60 F i e l d  has been re t i red ,  the dosimeters 
are maintained a t  t h i s  Location because the radioact ive source i s  Located on top  of hi l d i n g  H-229 and a lso  a? 
t o  preserve the value o f  h i s t o r i c a l  data f o r  trending purposes. 

3-7.2 Frequency end Analysis 

The frequency tha t  envirormental dosimeters a re  co l lec ted  and analyzed i s  surmarized i n  Table 3.10. The 
dosimeters Located i n  areas where rad ia t ion  doses could exceed 100 mrem per year, e-g., ac t i ve  rad ioact ive 
material  storage areas, are evaluated monthly t o  al low fo r  t imely  determination of r a d i a t i o n  Levels. The 
monthly process per iod f o r  p re - f  i s c a l  year 1993 dosimeters that  otherwise would not meet the 100 mrem/y 
c r i t e r i o n  (e.g., TLD-3, 33, and 34) w i l l  not be changed. Other dosimeters are processed quarter ly.  

E n v i r o m n t a l  dosimeters are analyzed by a laboratory tha t  has been c e r t i f i e d  i n  e n v i r o m n t a l  dosimetry 
processing by the National Voluntary Laboratory Accredi ta t ion Program. The current contracted laboratory i s  
the Radiat ion Detect ion Company. 

Table 3.9. L o c a t i m  o f  Envirormental Dos imte rs  

LEHR Sample 
Location ID Location/Description 

Northeast corner of s i t e  
Northwest corner o f  s i t e  

LEHR ER Pro ject  T r a i l e r  
West s ide o f  North Cargo Container 
West s ide o f  South Cargo Container 
Northwest corner of mixed uaste storage bu i ld ing  
Middle of nor th fence o f  former Co-60 F i e l d  
North p o r t i o n  o f  east fence o f  former CO-60 F i e l d  
South p o r t i o n  o f  east fence o f  former Co-60 F i e l d  
East p o r t i o n  of south fence o f  former CO-60 F i e l d  
West p o r t i o n  of south fence of former Co-60 F i e l d  

Middle of west fence of former Co-60 F i e l d  
Northwest corner o f  fence of former CO-60 F ie ld  

South s ide o f  bu i ld ing  H-292, rad ioact ive uaste storage 
East s ide of bu i ld ing  H-292, rad ioact ive waste storage 
North s ide  o f  bu i ld ing  H-292 radioact ive uaste storage p a r t i t i o n  u a l l  
West s ide o f  bu i ld ing  H-292, rad ioact ive waste storage 

Between east and uest dog pen area 
South s i t e  boundary, south of west dog pen area 

Southwest corner of s i t e  - .  

South of bu i ld ing  H-216 
Between bu i ld ing  H-216 and bu i ld ing  H-215 
Betueen bu i ld ing  H-217 and bu i ld ing  H-218 
Southuest of southuest corner o f  bu i ld ing  H-218 

West s i t e  boundary, west of bu i ld ing  H-214 
West o f  bu i ld ing  H-219 

Northwest corner of bu i ld ing  H-218 
Bui ld ing H-218, Room 307 
East o f  b u i l d i n g  H-214 
Bui ld ing H-219, Room 203 

Between bu i ld ing  H-219 and bu i ld ing  H-213 
Freezer o f  b u i l d i n g  H-219 
Bui ld ing H-213, Room 159 b u l l e t i n  board 
Bui ld ing H-213, Room 159 desk 
Background, UCD Equine Center 

Background, UCD EHgS O f f i c e  a t  UCD Campus 
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TLD-37 Control, UU) EHgS O f f i c e  a t  LEHR 
TLD-38 Control, UCD EH&S O f f i c e  a t  LEHR 

(a) Denotes f i s c a l  year 1992 TLD Locations. 
3.7.3 Data Review end Reporting 

Ana ly t i ca l  r e s u l t s  from Laboratory analyses are reviewed f o r  accuracy when received. The ana ly t i ca l  r e s u l t s  
are then tabulated and reviewed f o r  trends. Standard s t a t i s t i c a l  methods are used i n  the determination o f  
accuracy and trending. Should any ana ly t i ca l  r e s u l t  show an abnormally h igh o r  Lou r e s u l t  o r  exceed an ac t ion  
Level, an inves t iga t ion  w i l l  be prorrptly i n i t i a t e d  t o  va l ida te  the r e s u l t  and/or Learn the cause o f  the 
abnormal resu l t .  

Table 3.10. Fr- of  E m i r m t a l  Dosimeter Evaluat ion 

LEHR Sample LEHR Sample 
Location ID Frequency Location ID Frequency 

TLD-1 
TLD-2 
TLD-3 
TLD-4 
TLD-5 
TLD-6 
TLD-7 
TLD-8 
TLD-9 
TLD-10 
TLD- 11 
TLD-12 
TLD-13 
TLD-14 
TLD-15 
TLD-16 
TLD-17 
.TLD:18 
TLD-19 

Quarter ly 
Quarter ly 
Monthly TLD-22 
Quarter ly 
Quar te r l y  
Quarter ly 
Quarter ly 
Quarter ly 
Quarter ly 
Quarter ly 
Quarter ly 
Quarter 1 y 
Quarter 1 y 
Honthly TLD-33 
Monthly TLD-34 
Honthly TLD-35 
Honthly TLD-36 
Quar te r l y  
Quarter ly 

TLD-20 Honthly 
TLD-21 Quarter ly 
Quar ter ly  
TLD-23 Quarter ly 
TLD-24 Quarter ly 
TLD-25 Honthly 
TLD-26 Quarter ly 
TLD-27 Honthly 
TLD-28 Monthly 
TLD-29 Quarter ly 
TLD-30 Monthly 
TLD-31 Quarter ly 
TLD-32 Honthly 
Monthly 
Monthly 
Honthly 
Quar ter ly  
TLD-37 Monthly 
TLD-38 Honthly 

3.7.4 S a p l i n g  Changes 

Baseline information f o r  penetrat ing r a d i a t i o n  Levels has been established. Based upon comparisons from 
h i s t o r i c a l  and reference doses, some sampling Locations may be r e c m n d e d  f o r  increased evaluat ion frequency, 
reduced evaluat ion frequency, o r  retirement. 
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4.0 METEOROLOGICAL WITORING 

DOE Order 5400.1 contains the meteorological requirements f o r  DOE f a c i l i t i e s .  S i t e  meteorological f a c i l i t i e s  
are intended t o  support impact assessments, environnental surve i l lance a c t i v i t i e s ,  end emergency response end. 
dose assessment programs. The UCD O f f i c e  o f  E n v i r o w n t a l  Health and Safety has required sumnary in format ion 
f o r  most o f  the meteorological date needs f o r  the  LEHR s i t e .  Meteorological data are e lso requi red f o r  the  
assessment o f  dose from po ten t ia l  rad io log ica l  releases from the LEHR f a c i l i t y  i n  corrplience u i t h  EPA1s NESHA? 
regulation. These ca lcu la t ions  are performed using the EPA-approved CAP88-PC corrputer code. 

The UCD Department o f  Land, A i r ,  and Water Resources operates a National Oceanic and Atmospheric 
Administrat ion (NOAA) reference Cl imato log ica l  S ta t ion  f o r  the National Weather Service (NUS) on the UCD 
Campus. This meteorological monitor ing s t a t i o n  i s  Located approximately tuo and one-quarter mi les northuest 
o f  the LEHR s i t e  (See Figure 4.1) and has been i n  operat ion since the ear l y  1920s. The State o f  C a l i f o r n i a  
A i r  Resources Board a lso  uses the UCD Cl imato log ica l  S ta t ion  f o r  a i r  q u a l i t y  measurements. Due t o  the l o u  
p r o b a b i l i t y  o f  a i rborne releases and r e l a t i v e l y  even t e r r a i n  of the carpus area, the use o f  t h i s  s ing le,  o f f -  
s i t e  monitor ing s t a t i o n  i s  considered adequate. 

The UCD operates a 20-meter Cl imatological S ta t ion  tha t  c u r r e n t l y  co l lec ts  information a t  the 0.5-meter, 2- 
meter, 10-meter, and 15-meter elevations. Wind speed i s  recorded a t  the 0.5-meter, 2-meter, and 10-meter 
elevations. Wind d i r e c t i o n  i s  measured a t  the 2-meter e levat ion and a i r  temperature i s  measured a t  the  2- 
meter and 15-meter elevat ions. Relat ive humidity, p rec ip i ta t ion ,  and barometric pressure are a lso measured. 
The touer system dounloads the meteorological data t o  a compter.  Averages, along u i t h  the maximum and 
minimum readings dur ing the in te rva l ,  are recorded f o r  each touer measurement. Da i l y  and monthly summaries of 
touer data are a lso  generated. 

4.2 DATA PROCESSING 

Backup pouer systems have been i n s t a l l e d  t o  guard against touer data loss. The touer runs on AC pouer and 
does not have an uninteruptable backup. Data i s  recorded d i r e c t l y  onto a s t r i p  chart recorder and/or a 
personal computer. 

, 
Annual ca l ib ra t ions  o f  touer measurement devices are conducted by the NUS. Routine PA checks of touer devices 
are run by UCD personnel. A formal log o f  maintenance a c t i v i t i e s  i s  maintained. 
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Department of Energy Order 5400.1 requi res tha t  a QA program, consistent u i t h  the requirements o f  DOE Order 
5700.6C be establ ished f o r  each element o f  the  Environmental Monitor ing and Survei l lance Program. 
Requirements f o r  q u a l i t y  assurance plans f o r  the LEHR Environmental Monitor ing and Survei l lance Program are  
def ined i n  the UCD LEHR ER UEQAP and other UCD LEHR ER Pro ject  i n te rna l  operat ing procedures. The UCD UEQAP 
i d e n t i f i e s  c o n t r o l l i n g  docunents (DOE Orders); responsible organizations; po l ic ies,  standards, and 
procedures tha t  implement the requirements o f  the c o n t r o l l i n g  docunents; and appl icable NPA-1 requirements 
u i t h  cross-referencing t o  DOE Orders and t o  the procedural requirements f o r  the E n v i r o m n t a l  Monitor ing and 
Survei l lance Program a t  the LEHR Site. 

Various UCD procedures f o r  implementing the Environmental Monitor ing and Survei l lance Program a t  LEHR are i n  
place or under developnent. These procedures w i l l  include a l l  pa r ts  of the program from environmental media 
sampling t o  data reduct ion and dose ca lcu lat ions.  

The UCD EHgS s t a f f  a t  the LEHR s i t e  has pr imary r e s p o n s i b i l i t y  f o r  implementation of the q u a l i t y  assurance 
program. This a c t i v i t y  i s  supported by EM0 and subcontractor organizations. 

For the best PA, q u a l i t y  contro l  (PC) must be present i n  a l l  aspects of the sampling pro ject .  Qua l i t y  
con t ro l  samples are run wi th  each sample batch a t  the Laboratory t o  va l ida te  the method of analysis and the 
prof ic iency of the technician. Because hold ing times are an important factor  i n  the q u a l i t y  of the sample, 
these w i l l  be con t ro l led  w i t h i n  appl icable Limits. To ensure the comparabi l i ty of the ana ly t i ca l  data u i t h  
previous and fu tu re  data, a l l  samples are analyzed by EPA-approved methods when avai lable, inc lud ing QA/QC 
procedures. 

5.1 FIELD QUALITY ASSURANCE 

UCD personnel r o u t i n e l y  c o l l e c t  samples of various environmental media f o r  analysis. QA of f i e l d  sampling 
procedures i s  checked by using f i e l d  dupl icates, decontamination rinsates, t r i p  blanks, and f i e l d  blanks. 
Duplicates are co l lec ted  t o  check f o r  consistent sampling. Decontamination r insates are analyzed t o  check 

I f o r  cross-contamination from sampling equipment. T r i p  blanks are sent wi th  each shipment o f  v o l a t i l e s  t o  
check f o r  v o l a t i l e  contamination from other samples during shipnent. F i e l d  blanks are co l lec ted  t o  check 
f o r  contamination dur ing the sampling process. Blanks, rinsates, and dupl icates are s u h i t t e d  t o  
TMA/Eberline f o r  QC o f  nonradiological analyses. 

- .- , . . .  . .. 
5-2 LABORATORY WALITY ASSURANCE 

Laboratories prov id ing services t o  the Environmental Monitor ing Program are evaluated by the UCD and EM0 t o  
assure compliance wi th  the QA program requirements. The references,to cu r ren t l y  used laborator ies does not  
s i g n i f y  tha t  these are the only  Laboratories tha t  can be used. The reference t o  current  Laboratories i s  t o  
demonstrate tha t  q u a l i f i e d  Laboratories are i n  use and t o  i l l u s t r a t e  t h e i r  QA programs. The use of a 
Laboratory not referenced does not requi re a spec i f i c  update t o  the docunent. Such changes are included 
during revisions required by other program changes o r  during the required 3 year update. 

A Limited ncmber of environmental sample analyses are done by UCD. Most samples co l lec ted  f o r  rad io log ica l  
and chemical analysis are cu r ren t l y  analyzed o f f - s i t e  by Controls f o r  E n v i r o m n t a l  Pol lu t ion.  The UCD EH&S 
Laboratory provides screening of a i r  monitor ing f i l t e r s  f o r  gross alpha and gross beta counts. The 
TMA/Eberline Laboratory i s  cu r ren t l y  used f o r  sample analysis intercomparisons. 

Laboratory q u a l i t y  assurance i s  analyzed ex te rna l l y  by the s u h i s s i o n  of s p l i t  samples, spiked samples, and 
blanks t o  the Laboratories performing analys is  f o r  environmental samples. S p l i t  samples w i l l  be sent f o r  
radionucl ide and nonradionuclide analys is  t o  a second Laboratory regu la r l y  t o  cross check the p rec is ion  o f  
the Laboratory. Deionized water w i l l  be sent as a blank occasional ly t o  f i n d  background contamination from 
the Laboratory. 

Method QA i s  measured i n t e r n a l l y  by using laboratory  QC samples, inc lud ing blanks, duplicates, surrogates, 
and standard reference materials.  Q u a l i t y  con t ro l  sample resu l t s  w i l l  be included i n  data repor ts  received 
from the Laboratory. 

5.2-1 Univers i t y  of Ca l i fo rn ia  a t  Davis Laboratory 

The uCD EHgS Laboratory, when used by t ra ined  UCD LEHR ER pro jec t  personnel, provides screening o f  samples 
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f o r  rad ioact ive materials.  QA i s  performed a c c o r d i d  t o  the requirements o f  the UCD LEHR ER WEQAP. 

5.2.2 Primary Laboratory 

Most rad ioact ive and nonradioact ive analyses are performed by Controls f o r  Environmental Pol lut ion, Inc. 
The E M  subcontractor tha t  performs the g r d u a t e r  and surface uater monitor ing use laborator ies tha t  are 
equivalent t o  the UCD-contracted Laboratory. The QA program a t  Controls f o r  Environmental Po l lu t ion  i s  
sunnarized as fo l lous:  

Analysts undergo an on-the-job t r a i n i n g  program. Training records f o r  each technic ian are maintained by the 
Laboratory. Ana ly t i ca l  resu l t s  of a l l  PC sarrples are revieued and compared by each analyst. ALL reagents, 
ca r r ie r ,  and radioact ive QC so lut ions that  are i n  regular use and c r i t i c a l  t o  proper r e s u l t s  are 
standardized monthly o r  p r i o r  t o  use, as appropriate. 

A L L  i n s t r m n t s  are maintained through preventive maintenance programs. Each instrunent i s  ca l ibrated w i th  
traceable standard sources. I f  the c a l i b r a t i o n  detects any anomaly from the rout ine performance of the 
instrunents, no analys is  i s  allowed t o  be performed by tha t  instrunent u n t i l  i t  i s  funct ion ing properly. 

Q u a l i t y  assurance aud i t s  are per iod ica l l y  performed on each department t o  evaluate adherence t o  the Controls 
f o r  Environmental Pol lu t ion,  Inc., QA Plan. Results of these audi ts  are provided t o  the area supervisors. 
Any observation repor ts  o r  correct ive act ion repor ts  must be revieued and a response made t o  the PC o f f i c e r  
of Controls f o r  E n v i r o w n t a l  Pol lu t ion,  Inc. 

In ter laboratory  comparisons are conducted w i th  the EPA and the U.S. Department of Energy E n v i r o m n t a l  
Measurements Laboratory (EML). The Controls f o r  E n v i r o w n t a l  Pol lu t ion,  Inc. PA program i s  designed t o  
conply wi th  the requirements of the Nuclear Regulatory Comnission speci f icat ions found i n  Regulatory Guide 
4.15 (NRC 1980). 

Laboratory q u a l i t y  con t ro l  samples include blanks, dupl icates, spikes, surrogates, and standard reference 
materials.  Qual i ty  con t ro l  sarrple resu l t s  are included i n  a l l  data reports received from the laboratory. A 
docunented in te rna l  operat ing procedure used by the contract laboratory f o l l o u s  EPA standards f o r  Laboratory 
analyses. The f o l l o u i n g  PC samples are analyzed by the contract laboratory. 

Reasent Blank. The blank i s  an a l iquo t  of deionized uater tha t  i s  t reated as i f  i t  were a sample. The 
blank, where appropriate, should be subjected t o  a digest ion, d i s t i l l a t i o n ,  o r  any other pretreatment 

.-- . process required on the samples. The acceptance c r i t e r i a  f o r  the blank i s  tha t  i t  must be below the 
detect ion L imi t  or, i f  the blank has a value, the only  sample resu l t s  that  are acceptable must be 10 times 
the reported blank value. Any samples tha t  are less than 10 times the value o f  the blank must be rerun. 

Check Samole. The purpose o f  these samples i s  t o  v e r i f y  the accuracy of the ana ly t i ca l  technique. These 
check samples are obtained from the appropriate o f f i c e  of the EPA, from the s tate,  o r  from a secondary 
source are prepared i n  the Laboratory that  uas not used f o r  the preparat ion o f  the c a l i b r a t i o n  standards. 
The check sample should be subjected t o  any digest ion, d i s t i l l a t i o n ,  or other pretreatment process required 
on the samples. The acceptance c r i t e r i a  fo r  these check semples i s  +EX. Should the r e s u l t s  Lie outside 
these l i m i t s ,  the supervisor w i l l  review fu r ther  the accep tab i l i t y  of the data. 

Relat ive Percentage Difference. The r e l a t i v e  percentage d i f ference (X RPD) - is  used f o r  measurement o f  
prec is ion (o r  agreement) between tuo measurements (i.e., dupl icates, repeats)made under iden t i ca l  t e s t  
conditions. The ca lcu la t ion  i s  as fol lous: 

X RPD = S - D/(S + D l  x 100 
2 

where S i s  the sample measurement and D i s  the dup l i ca te  measurement 

The acceptance c r i t e r i a  f o r  such measurements are as fo l lous:  

a I f  the sample values are Less than f i v e  times the detect ion Limit, the acceptable Limit  i s  + the 
detect ion Limit .  

I f  the sample values are greater than f i v e  times the detect ion Limit, the acceptable L imi t  i s  2 20% 
b, RPD. 
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c) I f  either sample value i s  belou the detection L i m i t ,  the WPD i s  not calculated. 

I f  any measurements Lie outside these Limits, they are determined t o  be oowt of controloo and the analysis 
nust be rerun. One duplicate, where appropriate, should be run fo r  every 10 samples per set submitted t o  
the Laboratory. 

5.2-3 Caparison Laboratory 

Independent data v e r i f i c a t i o n  requirements f o r  radionuclides were addressed by par t ic ipa t ion  i n  the EHL 
Qua l i ty  Assurance Program i n  which samples are analyzed by Controls fo r  Environmental Pollut ion, Inc., and 
EHL. 
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6.0 LABORATORY PROUWRES 

Methods approved by the EPA are used by Controls fo r  E n v i r o m n t a l  Pol lu t ion.  The methods used f o r  
rad ioac t i ve  analytes are surmarized below. 

6.1 SAMPLE ANALYSIS 

The EPA methods tha t  are used f o r  each nonradioactive analyte are L is ted i n  Table 6.1. 

Table 6.1. Standard EPA Methods f o r  Urnradiological Analysis 

Analyte 

Vo la t i  l es  
Semivolat i les 
Dioxins 
Pesticides, PCBs 
Herbicides 
TOC ( t o t a l  organic carbon) 
TOX ( t o t a l  organic hal ide) 
A m n i a  
N i t r a t e  
N i t r i t e  
Cyanide 
TSS ( t o t a l  suspended so l ids)  
TDS ( t o t a l  dissolved so l ids)  
O i l  and grease 
Su l fa te  
Chlor ide 
Arsenic 
Bar i un 
Cachiun 
Chromiun 
Hexavalent chromium 
Copper 
Lead-. 
Mercury 
Nickel  
Seleniun 
Si l v e r  
Zinc 
Other Metals 
Ph 
Spec i f i c  Conductance 
Fluor ide 

EPA Method 

8240, 8260 
8270 
8280 
8080 
8150 
9060, 415.1, ASTM D4129 
450.1 
350.3 
353.2 
354.1 
335.3 
160.2 
160.1 
413.2 
375.4 
325.2 
206.2 
6010, 200.7, 200.8 
6010, 200.7, 200.8 
6010, 200.7, 200.8 
18.5 
6010, 200.7, 200.8 
239.2 
245.1 
6010, 200.7, 200.8 
270.2 
6010, 200.7, 200.8 
6010, 200.7, 200.8 
6010, 200.7, 200.8 
150.1 
120.1 
340.2 

The standard methods used by Controls fo r  E n v i r o w n t a l  Po l lu t ion ,  Inc., fo;'radionuclide analysis are shoun 
i n  Table 6.2. . 

Table 6-2- Methods and l n s t r u p e n t a t i m  f o r  Radionuclide Analysis 

Radionuclide Methods Instrumentat ion 

Carbon- 14 HASL 300 LS5801 L iqu id  S c i n t i l l a t i o n  counting system 
(Beckman Instrunentat ion) 

Gamna Spectroscopy HASL 300 Nuclear Data Genie Model ND9900 Gamna Spectrometer 

Gross Alpha & Beta HASL 300 Ber tho ld 10 Channel Lou-Level Planchet Counting 
System 

Iso top ic  Plutoniun HASL 300 Alpha Spectrometer, Canberra Model 7404 Quad Alpha 
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Spectrometer connected t o  ND 9900 System 

Radiun-226 B -228 HASL 300 Nuclear Data Genie Model ND99OO Gamna Spectrometer 

Tota l  radiun HASL 300 Nuclear Data Genie Model ND99OO Gama Spectrometer 

Stront iun-89 & -90 HASL 300 Nunelec NU20 Lou Background System 

Isotopic  Thoriun HASL 300 

T r i t i u n  HASL 300 
(Azeotropic D i s t i l l a t i o n )  

Alpha Spectrometer, Canberra Model 7404 Quad Alpha 
Spectrometer connected t o  ND 9900 System 

LS5801 L iqu id  S c i n t i l l a t i o n  
counting system (Beckman 
Instrumentation) 

6.2 SAMPLE H0U)ING TIMES 

SU-846, "Test Methods f o r  Evaluat ing So l id  Uaste Physical/Chemical Methods,*8 Thi rd ed., Revision 1, December 
1987, was reviewed f o r  appl icable holding times. Holding times are an important par t  of the PA procedures. 
The sample holding times ensure that  the analy te being analyzed i s  s t i l l  present a t  the tame concentrat ion 
as uhen the sample was taken. The sample hold ing times along w i th  preservat ion and b o t t l e s  that  u i l l  be 
used i n  the monitor ing program are presented i n  Table 6.3. Sample hold ing times f o r  metals are 6 months 
except f o r  mercury and hexavalent chromiun. The hold ing t ime f o r  mercury i s  28 days. The holding time f o r  
hexavalent chromiun i s  24 hours. The holding times f o r  arnnonia, o i l  & grease, t o t a l  organic carbon, 
chlor ide, and s u l f a t e  are a l l  28 days. V o l a t i l e s  have a hold ing time of 14 days ( 7  days f o r  nonpreserved 
samples) i f  there are no a i r  bubbles i n  the sample; i f  there i s  an a i r  bubble Larger than a pea, the sample 
u i l l  not be analyzed. The holding time f o r  semivolat i les, t o t a l  dissolved, and suspended so l ids  i s  7 days. 

6.3 CHAIN OF (1ISTCDY 

A L L  envirormental monitor ing samples remain under s t r i c t  custody whi le  on the LEHR s i t e  and are tracked u i t h  
a chain-of-custody form any t ime they Leave the custody o f  the f i e l d  sampling crew. The envirormental 
monitor ing f i e l d  personnel are experienced and knowledgeable i n  sampling. A L L  a c t i v i t i e s  are performed 
according t o  w r i t t e n  procedures. Uhen d i rec ted  by the Environmental Monitor ing and Survei l lance Program 

, 
Lead person or an e x i s t i n g  schedule, f i e l d  personnel take a sample, n w k r  i t ,  and attach a custody seal. 
The seal i s  placed such tha t  the sanple container cannot be opened without breaking the seal. A log book 
entry  gives the sanple n h r ,  date, time, Location, analys is  t o  be run, media, weather whi le  sampling, and 
the personnel doing the s a p l i n g .  The sample i s  placed i n  a cooler. The sample cooler remains u i t h  the 
crew or w i th in  a vehic le  u i t h  the doors Locked. The samples are taken t o  an appropriate Locked storage area 
u n t i l  they can be shipped t o  a Laboratory. 

When samples are removed from storage f o r  shipment t o  a Laboratory, a chain-of-custody form i s  completed and 
the custody form n w k r  i s  L is ted i n  the Log book. The samples and the chain-of-custody forms are taken t o  
a UCD Laboratory or placed ins ide a custody-sealed container and del ivered t o  UCD Central  Stores Receiving 
Department f o r  shipnent. The UCD Laboratory u i l l  check the chain-of-custody forms against samples received 
and check custody seals on samples. The person receiv ing the samples s igns- the chain-of-custody form, and 
the person releasing the samples returns a copy t o  the UCD EHBS personnel a t  LEHR f o r  t rack ing purposes. 
UCD Central Stores Receiving keeps t rack o f  a l l  i n te rna l  move orders and the b i l l s  of Lading f o r  each 
shipnent. 

When the samples reach the contract Laboratory, they are checked f o r  custody seal, sample condition, and 
chain-of-custody form. A sample acknouledgment i s  sent from the contract Laboratory t o  the UCD EH&S s t a f f  
a t  LEHR, L i s t i n g  the samples received and the analysis requested. The sample acknouledgment i s  checked f o r  
completeness uhen received by the UCD EH&S s t a f f  a t  LEHR. A copy of the chain-of-custody i s  sent w i th  a l l  
analysis resu l t s  from the contractor o r  the UCD Laboratory. A copy of the chain-of-custody form i s  on f i l e  
u i t h  a l l  data packages reta ined a t  the Laboratories. 
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Table 6.3. SapLe  Preservation, Holding T i m ,  and Bottles 

Analysis 

V o l a t i  l e s  

Semivolat i les,  PCBs 
Herbicides. Pest ic ides 

Preservat ion 

coo l  t o  4'C 

coo l  t o  4'C 

Metals HN?5 

Mercury 

O i l  6 Grease 
:$:'?to 4.c 

M n i  a 

N i t r a t e  

To ta l  Organic Carbon 

Tota l  Organic Halogen coo l  t o  4°C 

Tota l  Suspended So l i ds  cool  t o  4°C 

Tota l  Dissolved So l i ds  

Chlor ide 

Su l fa te  

Hexavalent Chromiun 
--" . . . ..  

Final 

Holding 
Time 

14 days 

7 days 
7 days 

6 months 

28 days 

28 days 

28 days 

48 hours 

28 days 

7 days 

7 days 

7 days 

26 days 

28 days 

24 hours 
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Table 6.3. continued 

Analysis 

pH 

Specific Conductance 

Nitrite 

Radiological 

Asbestos 

Fluoride 

Phosphate 

Bottle 

2-40 mi. glass 

1/2 gal. glass 

70 mi. glass 

I L plastic 

~ 

I L glass . .  . 

1/2 L plastic 

70 mi. glass 

I L plastic 

Final 

Holding 
Preservation Time 

14 days 

28 days 

48 hours 

6 months 

6 months 

Label 

organic 

organic 

organic 

metals 

O g G  

nutrient 

nutrient 

general 

28 days 

28 days 

Volume Used 
Per Analysis 

5 mls. 

1 : 
500 mls. 
35 mls. 

5 mls. 

50 mls. 
100 mls. 

100 mls. 

2 mls. 

100 mls. 
50 mls. 
15 mls. 
25 mts. 
20 mls. 
10 mls. . 
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7.0 DATA C I A W A ~ W T  AND ANALYSIS 

7.1 TRACKING 

Data t rack ing  i s  maintained by UCD using a cwnputer program based upon the  database software package 
FoxProY. UCD s t a f f  use personal cwnputers t o  manage and t r a c k  the  data  associated u i t h  the env i rwmenta l  
moni tor ing program. Data repor ted f o r  groundwater and su r face  ua te r  moni tor ing a re  a l s o  managed using t h i s  
system. 

7.2 DATA VALIDATIW 

Level 111 Data Q u a l i t y  Object ives are  t o  be used f o r  t h i s  plan, as de f i ned  i n  "Data Q u a l i t y  Object ives f o r  
Remedial Response Ac t i v i t i es , I1  EPA, March 1987, Appendix A. ALL PC r e s u l t s  f o r  the data  (other than 
r a d i o a c t i v i t y  data)  u i l l  be checked by UCD EHgS s t a f f  t o  see i f  t he  r e s u l t s  f a l l  w i t h i n  spec i f i ed  l i m i t s .  
ALL ex te rna l  QC u i l l  be evaluated by UCD EHgS s t a f f .  Nota t ions u i l l  be made, t o  accompany data, expressing 
t h e  v a l i d i t y  and any q u a l i f i e r s  of the data. The person per forming the q u a l i t y  v a l i d a t i o n  u i l l  i n i t i a l  and 
da te  the v a l i d a t i o n  repor t  and re tu rn  the data  repo r t  a t tached t o  the v a l i d a t i o n  repor t .  

7.3 DOSE ULQllATIOWS 

7.3.1 MESHAPS Ccmpliance Calcu la t ions 

NESHAP requ i res  t h a t  t he  exposure l eve l  t o  o f f - s i t e  i n d i v i d u a l s  a t  DOE s i t e s  be determined by using one o f  
t h ree  EPA-approved atmospheric d i f f u s i o n  codes. The LEHR s i t e  c u r r e n t l y  uses the EPA approved CAP88-PC code 
f o r  the c a l c u l a t i o n  o f  the maximally exposed o f f - s i t e  i n d i v i d u a l s .  D e f a u l t  meteorology data i s  from NOAA 
f o r  the Sacramento Area. 

7.3.2 Other Dose Calcu la t ions 

Other dose ca l cu la t i ons  are  performed according t o  procedures. The procedures are  under development and 
u i l l  f o l l o u  the guidance g iven i n  DOE Order 5400.5. 
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ALL records required t o  docunent the environmental monitor ing program are  copied and maintained a t  the LEHR 
ER Pro ject  Off ice. Record copies are t ransferred t o  the Records Storage a t  the main EM0 o f f i c e  i n  Richland, 
Washington. Records generation, handling, and storage w i l l  f o l l o u  the  EM0 records standard procedure. 

8.2 REPORTING REPUIREHENTS 

There are several repor ts  tha t  m s t  be produced annually i n  compliance u i t h  D M  orders and other appl icable 
regulat ions. The most important o f  these reports are addressed belou. 

Annual S i t e  Environmental Reoort - Required by DOE Order 5400.1. 

The Annual S i t e  Environmental Report characterizes the environmental s ta tus o f  the s i t e  f o r  the previous 
calendar year, i nc lud ing  review of the environmental monitor ing programs and status o f  regulatory  
conpliance. This repor t  m s t  be d i s t r i b u t e d  by June 1 each year. 

NESHAPS Report - Required by the Clean A i r  Act. 

The EPA regulates a i rborne radioact ive releases from the LEHR s i t e  through Subpart H o f  40 CFR Par t  61. An 
annual compliance repor t  i s  due June 30 each year. This report i s  produced annual ly by the EM0 and 
s u h i t t e d  through DOE/HQ t o  the EPA. 

Preoperational Report - Required by DOE Order 5400.1 

P r i o r  t o  the s t a r t - u p  of a new f a c i l i t y  o r  process that has the p o t e n t i a l  f o r  adverse environmental impact 
o r  tha t  w i l l  process, release, or dispose of rad ioact ive materials,  a preoperat ional environmental 
assessment w i l l  be prepared. This report i s  produced as needed. 

Annual Environmental Status Sheet - Required by DOE Order 5400.1. 

An up-to-date stnnnary of information regarding the environmental s ta tus  o f  the LEHR s i t e  w i l l  be prepared 
. and submi.tted t o  DOE/EH by Apri l 1 each year through the AAO. 

Radioactive E f f luen t  and On-Site Discharge Data R e w r t  - Required by DOE Order 5400.1 

Reports on rad ioac t i ve  e f f l u e n t s  and on-s i te  discharges w i l l  be submitted t o  the  Waste Information Systems 
Branch, EGLG, Idaho, Inc., annually by A p r i l  1. A copy of the t ransmi t ta l  cover l e t t e r  w i l l  be sent t o  
EH-1. 

Unusual Environmental Occurrence R e ~ o r t i n q  - Required by DOE Order 5400.1 

I f  an abnormal s i t u a t i o n  i s  observed, a sample i s  obtained. The DOE requires formal repor t ing-of  a l l  
occurrences, as described i n  DOE Order 5000.3A (DOE 1990d). I f  a employee o ~ . t h e  LEHR s i t e  observes what can 
loosely be ca l led  an llabnorrnal s i tuat ion,"  he or she i s  required t o  contact the UCD Emergency Response 
Services and the Pro jec t  Manager o r  Pro ject  Health and Safety Of f icer .  I f  a s i g n i f i c a n t  nonroutine release 
of any po l lu tan t  o r  hazardous substance, appropriate regulatory agencies n o t i f i c a t i o n s  and repor ts  w i l l  be 
prepared and s u h i t t e d .  The DOE Headquarters Emergency Operations Center w i l l  be n o t i f i e d  fo l lowed by the 
required report of fo l low-up act ions and resolut ion. 
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9.0 OPElUTIOYAL CONSIDERATIONS 

DOE Order 5400.1 i d e n t i f i e d  eleven elements necessary t o  assure tha t  data o f  knoun q u a l i t y  i s  obtained. One 
of  the eleven elements, hunan factors, i s  not addressed by the  Q u a l i t y  Assurance Plan, as tha t  p lan  i s  based 
on the  eighteen elements o f  NQA-1 as i d e n t i f i e d  by DOE Order 5700.6C. As the Environmental Monitor ing 
Program must be dynamic t o  maintain consistency u i t h  the ever changing regulat ions and indust ry  standards, 
then the s t a f f  becomes a key c r i t i c a l  factor .  This sec t ion  describes the s t a f f  requirements as u e l l  as the  
support requirements needed t o  maximize the  e f f i c i e n c y  and q u a l i t y  performance o f  the  s t a f f .  

9.1 STAFF 

To c o l l e c t  and i n t e r p r e t  a n n w l  envirormental monitor ing data according t o  DOE Order 5400.1, the f o l l o u i n g  
types of  s t a f f  are requi red f o r  the Envirormental Monitor ing and Survei l lance Program: 

Program Coordinator and a l te rna te  

Technical Specialists/Technicians - A i r  - F lora and b i o t a  
Grounduater 

- Geol ogy/soi 1s 
Surface uater 

Support S t a f f  
- C l e r i c a l  

Thus, 1 employee u i l l  coordinate the program u i t h  the assistance o f  other s t a f f  as requi red f o r  sampling. 
Each s t a f f  member has addi t ional  dut ies i n  conjunct ion u i t h  the  LEHR ER Project.  

9.2 SUPPWT FUNCTION 

Current ana ly t i ca l  support i s  provided by Controls f o r  Enviromnental P o l l u t i o n  and screening by UCD 

--- . laborator ies.  
. . .. 

A v a r i e t y  o f  equipnent i s  required t o  c o l l e c t  samples. Sample b o t t l e s  are obtained from the ana ly t i ca l  
laboratory  u i t h  requi red preservatives. A v a r i e t y  o f  sampling equipnent i s  required t o  ensure proper and 
e f f i c i e n t  sampling including: 

p roper l y  and sa fe ly  equipped vehicles 
surface uater sarrpling and decontamination equipnent 
compressors and generators f o r  operat ing por tab le  plpnps f o r  sampling grounduater 
po r tab le  pH meters . . 
d igg ing equipnent f o r  s o i l  and sediment sampling 
cl ippers/shears f o r  vegetat ion and crop sampling 
t r a i l e r s  f o r  carry ing large pieces or  amounts o f  equipnent 
a n a l y t i c a l  equipnent f o r  laboratory  analysis.  

The UCD EHgS s t a f f  a t  LEHR are responsible f o r  c o n t r o l l i n g  sample equipnent and ensuring equipnent i s  
ca l ibrated,  if required, and maintained according t o  Environmental Honi tor ing and Surve i l lance Program 
procedures. 

9.2.3 F a c i l i t i e s  

Adequately sized and appropr ia te ly  located and arranged o f f i c e ,  laboratory, m o n i t o r i n g - t r i p  preparat ion 
space, and suppl ies and equipnent storage area u i l l  be provided and maintained by UCD as p a r t  o f  t h e i r  
subcontract u i t h  EMO. 
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10.0 UXIRDINATIOY UITH ACTIVITIES OF OTHER AGENCIES 

10.1 STATE OF WIFORWIA 

The Groundwater end Surface Ueter Monitoring lnplementation Plan u i l l  be coordinated with the regional Uater 
Qual i ty  Control Board t o  avoid duplication of e f f o r t .  Should a i r  survei [Lance monitoring be in i t i a ted ,  i t  
u i l l  be coordinated with State of Cal i fornia  regional A i r  Resources Board ac t iv i t i es .  
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11.0 PERIODIC REVIN AllD INTERIM UPDATES 

This Plan sha l l  be revieued a m a l l y  according t o  the requirements o f  DOE Order 5400.1. The annual rev ieu 
of t h i s  Plan s h a l l  be docwnted .  Major updates t o  t h i s  p lan  u i  11 be prepared, approved, and issued uhen 
required. A t  a m i n i m  t h i s  Plan u i l l  be updated every 3 years (as required by DOE Order 5400.1). Betueen 
major updates t o  the plan, ameKfnents w i l l  be issued t o  change the environmental monitoring program as 
required by LEHR ER pro jec t  a c t i v i t i e s .  

11.1 INTERIM m S  

l n te r im amendments t o  t h i s  Plan s h a l l  be issued t o  docunent changes i n  the LEHR ER E n v i r o m n t a l  Monitor ing 
Program. Pr io r  t o  the s t a r t  of any p r o j e c t  D8D or  ER a c t i v i t y  a t  LEHR, the need f o r  addi t ional  o r  revised 
e n v i r o m n t a l  monitor ing o r  surve i l lance w i l l  be analyzed. An ln te r im Amendment w i l l  be issued t o  d o c w n t  
t h i s  analysis. P r i o r  t o  any D&D/ER a c t i v i t y  a t  LEHR tha t  requires e n v i r o m n t a l  monitoring o r  surve i l lance 
outside the scope o f  t h i s  Plan and i t s  amendments the appropriate e n v i r o m n t a l  monitoring/surveiLLance u i l l  
be star ted as spec i f i ed  i n  the appropriate i n t e r i m  amendment. 

A standard o u t l i n e  s h a l l  be used f o r  i n t e r i m  amendments t o  t h i s  Plan (see Table 11.1). I f  a spec i f i c  
element or sect ion o f  the standard o u t l i n e  i s  not appl icable, tha t  sect ion u i l l  be so marked i n  the l n t e r i m  
Amendnent . 
11 -2  UPDATES 

ln te r im amendments s h a l l  be incorporated i n t o  t h i s  Plan as par t  of each update. Updates t o  the p lan s h a l l  
be conpleted a t  a m i n i m  of every 3 years. 

11.3 HETHOO OF REVIEU 

The e f f l uen t  monitor ing and e n v i r o m n t a l  surveilLance a c t i v i t i e s  included as p a r t  o f  the t h i s  p lan u i l l  be 
reviewed p r i o r  t o  the i n i t i a t i o n  and f o l l o u i n g  terminat ion o f  LEHR ER Pro ject  a c t i v i t i e s  that  could e f f e c t  
the e n v i r o m n t .  Based on the appl icable regulatory  guidance, e f f l u e n t  monitor ing and e n v i r o m n t a l  
survei l lance a c t i v i t i e s  may requi re rev is ion.  
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TabLe 11.1. F o m t  for Interim Amenhents t o  the LEHR 
EmiromentaL CIonitorirg P L w  

1.0 INTRODUCTION 

2.0 EFFLUENT HONITORING 
2.1 L I Q U I D  EFFLUENT HONITORING 
2 .2  AIRBORNE EFFLUENT MONITORING 
2.3 SOLID WASTE EFFLUENT MONITORING 

3.0 ENVIRONMENTAL SURVEILLANCE 
3.1 A I R  SAMPLING 
3 . 2  S O I L  SAMPLING 
3.3 VEGETATION AND FAUNA 
3.4 SURFACE WATER MONITORING 
3.5 NONRWTINE SAMPLING 
3 . 6  ENVIRONMENTAL DOSIMETRY 

4 .0  METEOROLOGICAL MONITORING 

5.0 QUALITY ASSURANCE 
5.1 F I E L D  PA 
5 . 2  LABORATORY PA 

6 .0  LABORATORY PROCEDURES 
6.1 SAHPLE ANALYSIS 
6.2 SAHPLE HOLDING TIMES 
6 .3  CHAIN OF CUSTODY 

7 .0  DATA MANAGEMENT AND ANALYSIS 
7.1 TRACKING 
7 . 2  DATA VALIDATION 
7.3 DOSE CALCULATIONS 

, . . . .  8.0 RECORDS AND REPORTS 
8.1 RECORDS 
8.2 REPORTING REQUIREMENTS 

9 .0  OPERATIONAL CONSIDERATIONS 

1 0 . 0  COORDINATION WITH A C T I V I T I E S  OF OTHER AGENCIES 
10.1 STATE OF CALIFORNIA 
1 0 . 2  UNIVERSITY OF CALIFORNIA 

._ 
p i, A n a l  
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Given that h i s t o r i c a l  (baseline) data i s  not avai lab le f o r  many envirormental media t o  be sarrpled, the 
f i s c a l  year 1993 addit ions t o  the E n v i r m t a l  Monitoring and Surveillance Program have been designated 
conservatively. Once baseline i n f o m t i o n  has been obtained i t  i s  expected that  several envirormental 
survei l lance a c t i v i t i e s  may be designated f o r  reduced sampling frequency or  terminated altogether. The 
evaluation f o r  the consol idat ion of envirormental survei l lance a c t i v i t i e s  w i l l  be based upon LEHR ER Project  
status and appl icable regulations. 

11.4 RNIEU AND APPROVAL PROCESS 

Updates t o  t h i s  p lan require the p r i o r  rev ieu and concurrence of DOE-SF. In ter im Amenctnents t o  t h i s  p lan  do 
not require p r i o r  revieu and concurrence by DOE-SF. In ter im amenchents t o  t h i s  plan are provided t o  DOE-SF. 

Final Rev. 2 
09/23/92 

d:\document\env-plan.r2 (, 



Environmental Monitoring Plan 
UCD\LEHR 

', 17523 

12.0 REFERENCES 

Bechtel Envirormental, Inc. (BEI). 1991. Character izat ion Report f o r  Animal Hospital  Bui ldings (AH 1 and 
AH 2 ) .  Prepared f o r  E n v i r o w n t a l  Management Operations, Richland, Washington. 

C h a p n ,  T.E. 1992. Basis Information f o r  the Envirormental Monitor ing and Survei l lance Program f o r  the 
Laboratory f o r  Energy-Related Health Research. PNL-(DRAFT). Prepared f o r  Environmental Management 
Operations by P a c i f i c  Northuest Laboratory, Richland, Washington. 

Dames & Moore. 1992. Phase I 1  S i t e  Character izat ion Report, LEHR Environmental Restoration. Prepared f o r  
Environmental Management Operations, Richland, Washington. 

Gray, R.H. (4.) 1990. Envirormental Monitoring, Restorat ion and Assessment: What Have We Learned? 
Proceedings o f  the Tuenty-eighth Hanford Symposium. P a c i f i c  Northuest Laboratory, Richland, Washington. 

U.S. Department of Energy (DOE). 1991a. Envirormental Regulatory Guide f o r  Radiological E f f l uen t  
Monitor ing and Envirormental Surveil lance. DOE\EH-0173T. Washington, D.C. 

U.S. Department o f  Energy (DOE). 1991b. Q u a l i t y  Assurance. DOE Order 5400.5. Washington, D.C. 

U.S. Department of Energy (DOE). 1990a. General Environmental Monitor ing Program. DOE Order 5400.1. 
Washington, D.C. 

U.S Department of Energy (DOE). 1990b. Environmental Protect ion, Safety and Health Protect ion Information 
Reporting Requirements. DOE Order 5484.1, change 7. Washington, D.C. 

U.S. Department o f  Energy (DOE). 1990c. Radiat ion Protect ion of the Publ ic and the Environment. DOE Order 
5400.5. Washington, D.C. 

U.S. Department o f  Energy (DOE). 1990d. Occurrence Reporting and Processing of Operations Information. DOE 
Order 5000.3A. Washington, D.C. 

U.S. Envirormental Protect ion Agency (EPA). 1990. Guidelines Establ ishing Test Procedures f o r  the Analysis 
o f  Pollutants; I d e n t i f i c a t i o n  o f  Test Procedures. Protect ion o f  the Envirorment, 40 CFR 136.3. O f f i ce  o f  

.-. . the Federal Register, National Archives and Records Administration. Washington, D.C. 
. . .. 

U.S. Envirormental Protect ion Agency (EPA). 1989. S t a t i s t i c a l  Analysis f o r  Groundwater Monitor ing Data a t  
RCRA F a c i l i t i e s  - I n t e r i m  Final  Guidance. Washington, D.C. 

U.S. Nuclear Regulatory Comnission (NRC). 1980. Qua l i t y  Assurance f o r  Radiological Monitor ing Programs 
(Normal Operations) - -  E f f luen t  Streams and the Environment. Regulatory Guide 4.15. Washington, D.C. 

Waite, D. A. 1973. An Ana ly t i ca l  Technique f o r  D i s t r i b u t i n g  A i r  Sampling Locations Around Nuclear 
F a c i l i t i e s .  BNWL-SA-4534. May 1973. Pac i f i c  Northuest Laboratories. Richland, Washington. 

U.S. Code o f  Federal Regulations, T i t l e  40, Part 61. 1992. National Emissions Standards f o r  Hazardous A i r  
Pol lutants. U.S. Envirormental Protect ion Agency. Washington, D.C. 

Final 





ADDENDUM 1 TO 
THE ENVIRONMENTAL MONITORING PLAN AT 

THE LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH 
UNIVERSm OF CALIFORNIA, DAVIS 

SEPTEMBER, 1992 

Final 





1 ... 
D o r m  llatr 

P g r 2 d I I  

ADDENDUM 1 TO 
THE ENVIRONMEI~L MONITORING PLAN 

/ 

TABLE OF CONTENTS 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
1.1 Description of Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
1.2 Level of Contamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

2.0 EFFLUENT MONITORING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
2.1 Liquid Effluent Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
2.2 Air Effluent Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . 
3.0 ENVIRONMENTAL SURVEILLANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

3.1 Air Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
3.2 Soil Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
3.3 Vegetation, Surface and Groundwater Monitoring . . . . . . . . . . . . . .  9 
3.4 Environmental Dosimetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

4.0 METEOROLOGICAL MONITORING . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

5.0 QUALITY ASSURANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
5.1 Field Quality Assurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
5.2 .. Laboratory Quality Assurance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

6.0 LABORATORY PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
6.1 UC Davis Lab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
6.2 Outside Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

7.0 DATA MANAGEMENT AND ANALYSIS . . . . . . . : . . . . . . . . . . . . . . . . . .  12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.1 Data Validation 12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.2 Dose Calculation 12 

8.0 RECORDS AND REPORTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
8.1 Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
8.2 Reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

9.0 COORDINATION WITH ACTlVlTlES OF OTHER AGENCIES . . . . . . . . . . .  14 
9.1 Points of Contact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Table 1 Summary of Residual Contamination Gilidelines . . . . . . . . . . . . . . . . . .  16 





Table 1 (Continued) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

Table 2 Action Levels from Air Effluent Mbnitoring . . . . . . . . . . . . . . . . . . . . . . .  18 

Figure 1 LEHR Plot Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

Figure 2 Diagram of Release Stack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Figure 3 Example of RDC Report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

Figure 4 Exampls of TLD Results in Annual Report . . . . . . . . . . . . . . . . . . . . . .  22 

Figure 5A TLD Locations for Group 63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

Figure 5B TLD bcations for Group 88 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

Figure 5C TLD Locations for Group 82 & 83 . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

Figure 6 Record oi Use of Environmental Health & Safety LSC . . . . . . . . . . . . .  26 

Figure 7 Chain of Custody Record (CEP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 



1.0 INTRODUCTION . i 
This addendum s e ~ e s  as a specific plan for the environmental monitoring actions that will 
be performed during the decontamination and decommissioning (D&D) activiities in AH-1 
and AH-2 at the Laboratory for Energy-Related Health Research (LEHR). 

This plan was prepared in accordance with the requirements of DOE Order 5400.1 
Chapter IV. Battelle's Environmental Operations (EMO) is providing the U.S. Department 
of Energy (DOE) San Francisco Office (SF) with the management of an environmental 
restoration (ER) project at the Laboratory for Energy-Related Health Research (LEHR), 
Universrty of California, Davis (UC Davis). 

1.1 Description of Activities 

Since 1951, DOE and its predecessor agencies funded UC Davis to investigate the 
biological effects of low levels of ionizing radiation. Both external (gamma and X-ray) and 
internal P s ~  and %a) sources were used during these investigations. This DOE- 
sponsored research ended in 1988. 

The LEHR facilrty is located approximately 1.5 miles south of the main UC Davis campus 
and the town of Davis on County Road 79 (Old Davis Road) in Solano County, California 
(See Figure 1.1) in a rural-type setting. 

The site is located on approximately 15 acres and consists of 15 one-story and one two- 
story building which consists of laboratories, offices, and animal-handling facilities. Of the 

--+ . 15 acres,-.approximately 40 percent is paved with asphaJt or concrete, or covered by 
structures. Approximately 30 percent of the site is unpaved and kept reasonably free of 
vegetation. The dog pen areas occupy approximately 20 percent of the LEHR facility and 
approximately 5 percent is heavily vegetated with large deep rooted vegetation (Dames 
& Moore 1992). Based on habitat present at LEHR, the site is potentially host to a variety 
of animals including many species of birds, mammals, several of which, are burrowing 
species, and reptiles including snakes. . . 

The major buildings and structures located on the LEHR site are shown in Figure 1.1. 

The land is owned by the Regents of the University of California and leased to DOE. All 
structures at LEHR are owned by DOE. Also, located at the LEHR facility are two inadive 
landfills: the Old UC Davis Landfill, closed in 1986, and a campus and DOE low-level 
radioactive waste disposal site, closed in 1974. A third inactive landfill unit is located 
approximately 600 feet east of LEHR below the area currently occupied by the UC Davis 
Raptor Center. 

The site is bounded to the north and east by UC Davis research facilities. The southern 
border of the LEHR facilrty is the northern levee-of the South Fork of Putah Creek. Priiate 
land is adjacent to an surrounds UC Davis property on all sides. Most of the private land 



is used for agricuttural purpose. . 
The site is located on approximately 15 adres and consists of 15 one-story and one two- 
story building which consists of laboratories, offices, and animal-handling facilities. Of the 
15 acres, approximately 40 percent is paved with asphatt or concrete, or covered by 
structures. Approximately 30 percent of the site is unpaved and kept reasonably free o i  
vegetation. The dog pen areas occupy approximately 20 percent of the LEHR facility and 
approximately 5 percent is heavily vegetated with large deep rooted vegetation (Dames 
& Moore 1992). Based on h a b i i  present at LEHR, the site is potentially host to a variety 
of animals including many speaes of birds, mammals, several of which are burrowing 
species, and reptiles including snakes. 

The major buildings and structures located on the LEHR site are shown in Figure 1 .l. 

The land is owned by the Regents of the Universrty of California and leased to DOE. All 
structures at LEHR are owned by DOE. Also, located at the LEHR facility are two inactive 
landfills: the Old UC Davis Landfill, closed in 1986, and a campus and DOE low-level 
radioactive waste disposal site, closed in 1974. A third inactive landfill unit is located 
approximately 600 feet east of LEHR below the area currently occupied by the UC Davis 
Ftaptor Center. 

The site is bounded to the north and east by UC Davis research facilities. The southern 
border of the LEHR facility is the northern levee of the South Fork of Putah Creek. Private 
land is adjacent to an surrounds UC Davis property on all sides. Most of the private land 

, 
is used . . for .. agricultural purposes. 

The key aspects of the D&D work are summarized as follows: 

The scope of work addressed the two Animal Hospital Buildings, AH-1 and AH-2. 
It will involve complete decontamination of the buildings, which may include 
dismantlement, removal, and off-site disposal of contaminated equipment, 
components, and structures, decontamination of the. remaining structure, and 
postdecontamination radiation and contamination surveys to verrfy compliance 
with DOE and State of California criteria for release to unrestricted use. Upon 
conclusion of these activities, EM0 will arrange for confirmatory surveys. 

. Renovation activities will be compete to the extent that the remaining facility 
structures are left in a safe condition for UC Davis reoccupation. 

All D&D acthities performed by EM0 contractors and subcontractors will be 
performed in accordance with approved written procedures, specifications, and 
work instructions. 

As applicable, D&D activities will be conducted in accordance with approved 
written procedures which will provide direction to maintain radiation exposures and 



releases of radioactive materials to unrestricted locations As-Low-As-Reasonable 
Achievable (ALARA). , I 

D&D activities will be conducted in accordance with the California Division of 
Industrial Safety Construction Safety Orders, Title 8, Subchapter 4, of the California 
Code of Regulations. 

All radioactive waste generated during D&D is expected to be Category 8 waste 
and will be disposed of at DOE'S Hanford, WA disposal site. 

Since there is no hazardous waste, as defined by the Resource Conservation and 
Recovery Act (RCRA) anticipated in AH-1 and AH-2, no radioactive mixed waste 
(RMW) is expected to be generated. Radiologically contarninated asbestos, a 
Toxic Substance Control Act (TSCA) waste, will be encountered and will be 
processed as low-level radioactive waste (LLW). In the event a CERCLA 
hazardous waste is encountered, Bechtel will meet all Environmental Protection 
Agency (EPA) and disposal site requirements in disposing of this waste. 
Compliance with these requirements should not adversely impact decommissioning 
activities and schedules. 

Solid waste will be completely characterized and packaged before leaving the 
controlled area within the building to be stored in the waste staging or holding 
facilrty (Geriatrics 1). The waste packages will be radiologically surveyed prior to 
leaving the controlled area to confirm that they are within releasable standards zs 
defined by the DOE Rad Con Manual (see Table 1). 

--- - . .  

Decontamination operations and the disassembly/segmentation and removal of 
radioactively contaminated items will require the application of contamination control 
devices and methods. The existing plant air filtration system be maintained, where 
possible, to provide contamination control coverage. Each system indudes rigid ducting 
directed to specific rooms, areas, and/or pieces of equipment. When the system is no 
longer needed, the contaminated sections will be disrnanyed, using its own filtering 
capabilrty to control the spread of contamination during dismantlement. 

The present system may not always provide adequate contamination control for localized 
uses. Portable HEPA<Filtered ventilation units will be used to provide additional 
contamination-control ventilation, either in conjunction with the facility systems or as 
independent systems. Portable HEPA-filtered ventilation systems will be used to maintain 
tented work areas in which airborne radioactivity may be produced at a negative pressure 
with respect to the surrounding areas. The exhaust from the tented work area will be 
extracted through two HEPA fitters used in series. This redundant use of HEPA filters with 
99.9% efficiency (DOS tested prior to use) should assure the surrounding areas will not 
be adversely impacted because of the work. High-efficiency HEPA filtered vacuum 
cleaners will also be utilized for small volume contamination control, as well as for loose 
surface contamination removal operations. 



12 Level of Contaminatlon 

The results of the radiation surveys indicate that the primary sources of radioactive 
contamination are contained on the inside surfaces of the dog cages and in associated 
drain and HVAC systems in each building, with beta activiity levels up to > lo6 dpm/lM) 
crn2 and alpha acMty levels 10,000 dpm/100 cm2. Localized spots of elevated activit). 
(slightJy above unrestricted release criteria) were noted outside of each of the buildings 
on the roofs, on the walls, and in gutters and downspout. Extensive contamination levels 
were measured on floors and inside lab equipment in Rooms 209,211,212, and 219 of 
Building H-219 (AH-1). The p r imw contaminant is beta (Strontium-90), except in Room 
219 which is extensively alpha contaminated (Thorium-228). Most of the contamination 
is %xedm, with most locations surveyed indicating no removable active@ at levels above the 
criteria for unrestricted release. 

The results of the asbestos analysis indicate that asbestos is present in the floor tile 
and/or mastic backing, wallboard tape and grout, piping insulation, and roofing layers. 
The asbestos material content is estimate at approximately 600 ft. 

2.0 EFFLUENT MONITORING 

2.1 Uquid Effluent Monitoring 

Liquid and Solid Waste effluent monitoring are not applicable to the D&D activities 
.-- . because . . it is not expected there will be any solid effluent generated from the D&D 

ahities. 

2.2 Air Effluent Monftoring 

Based on the discharge source for D&D activities, NESHAP modelling calculations have 
been done (see Section 7.2 on Dose Calculation for-summary). These calculations 
determined the effluent to be below the criteria in which continuous air sampling, per EPA 
standards and requirements, is necessary. Air sampling will be conducted either at the 
release stack or release location from the building (see Figure #2). This periodic 
sampling fills the requirements of NESHAPS periodic confirmatory sampling requirements. 
Air samples will be taken periodically for a continuous working period of time 
(approximately 8 to 10 hours). The air sample will be collected at the discharge points 
for the buildings ventilation system (AH-1 has two and AH-2 has one) or at HEPA 
discharge of the tent if work is being performed outside of the building. The samples will 
be screened at the UC Davis EH&S laboratory or sent for full analysis to an outside 
laboratory or sent for full analysis to an outside laboratory. Three Allegro A-100 high 
Volume air sarr~plers will be used to draw samples. The filters that will be used for 
screening by in-house laboratory are Millipore GS, 0.22 uM pore and Nudeopore with 0.8 
uM pores (if other fitters are used, these will be fore more accurate anatysis). For 



samples to be sent to an outside laboratory, the filter for asbestos' will be a cellulose 
filter or equivalent. For the i3adionucJi&s a 2' fiberglass filter supplied by the outside 
laboratory or an equivalent that is acceptable for analysis. The number of samples to be 
analyzed is dependent on the length of time that D&D activities last. 

The sampling and anwsis regime is as follows: 

Prior to any effluent being produced by the D&D, two sets of baseline air samples will be 
taken. The first will be sent to an outside laboratory and the second will be screened at 
the in-house laboratory. 

For the first 2 months, sampling events will take place once a week during the most active 
time of discharge. If the discharge is expected to be consistent for that week, a day will 
be selected randomly. Three of the samples in the month will be screened at the in- 
house lab and one will be sent to outside laboratory for analysis. The screening will 
consist of analyses for alpha, beta and gamma and will look primarily for Radium 226, 
Strontium 90, Cesium 137, and Plutonium 241. Screening will be done on the 
Baird/Accucount Planchet counter, the Wallac 141 0 Pharmacia LSC and/or the Beckman 
LS 1701 LSC. The outside laboratory analysis will consist of gamma spectrum, Strontium 
90, Plutonium 241, nuisance dust and asbestos.' Because of the absence of any 
hazardous waste in the buildings, chemical constituents will not be analyzed; however, 
if any are detected in the process of D&D through health and safety monitoring inside the 
building, the analyses list will be changed to look for chemical constituents of concern. 

1 

An evaluation of air sarr~pling requirements will be performed following the second month. 
.- -. Based onsample resutts and the work scope, and with the agreement of DOE, sampling 

will be conducted bi-monthty instead of every week. Sampling may also be reduced if h 
scope of work is reduced and evaluation indicates that a reduction w o ~ ~ l d  be acceptable. 
Sampling will be continued as done previously; however, sampling will be conducted 
bimonthly instead of every week. As performed before, three of the samples will b 
screened by the UC Davis lab and one will be sent to an outside laboratory. 

3.0 ENVIRONMENTAL SURVEILLANCE 

3.1 Air Monitorlng 

Since the EMuent emissions modeling indicate that the emissions are HE < .O1 (HE equals 
calculated maximum dose from emissions in a year to Members of the Public) and effluent 
monitoring will be performed at release point to the environment, the air sampling for 

1 Collection and analysis of asbestos samples will be done during the 
asbestos removal activities. Asbestos removed from the building will be 
manifest per the receiving state (Washington) which doesn't recognize it as 
a hazardous waste. 



surveillance will be the same as indicated in the overall Environmental Monitoring Plan 
(EM P). , 

3.2 Soll Monitoring 

Soil Monitoring will be initiated if effluent air monitoring shows emissions above action 
levels listed in Table 2 which were derived from the standard of 0.1 mrem/yr. Monthly 
soil samples will betaken at two (SS-AS-1 and SS-AS-2) of the nine location s indicated 
in the EMP. The soil sampling locations selection was chosen based on prevailing wind 
directions (NNE and NW) and measurements from the UC Davis Climatological Station 
to give 'the best representation of dis~osition to survey soils. Surface soil (.25-5 in) 
sarr~ples will be taken using the Lab Safety Backsaver System which includes the 
backsaver handle 26' backsaver extension, and 12' L zero contamination tubes with 
liners. Samples will be taken at SS-AS-1 and SS-AS-2 before work begins and retained. 
These samples will be considered background samples and will be sent along with the 
first set of soil samples for analyses if soil sampling becomes necessary. The samples 
will be sent to the outside laboratory. The analyses will mnslst of gamma spectrum, 
Strontium 90, and Plutonium 241. Because of the absence of any hazardous waste in the 
buildings which will undergo D&D, cherrrical constituents will not be looked for in the 
analyses; however, if any are detected in the process of D&D through monitoring for 
health and safety reasons inside the building, the analyses will be changed to look for 
those chemical constituents. 

3.3 Vegetation, Surface and Groundwater Monitoring 
-- - 

vegetation, surface water, and groundwater monitoring are not applicable to this specific 
activ'w but is addressed in the EMP. As indicated in the description, the primary activities 
will be limited to the inside of the building. No doors or windows will be open during any 
activities which produce particulate that would escape to the environment. The buildings' 
existing ventilation system will be used as well as portable two-HEPA filters used in series 
attached to he tents to contain any contaminants. The effect from the D&D activities 
would be from air effluent deposition to soil or water with rain creating run off. The air 
effluent is being monitored and air actior~ levels indicated by air effluent analysis. Soil will 
be monitored also. Monitoring of the air effluent gives much better indications of any 
impact to the environment from D&D activities then monitoring for vegetation or surface 
and groundwater. 

3.4 Environmental Dosimetry 

Thermoluminescent Dosimeter 0) locations are specified on Figure 5 A-C. Several uf 
these locations have been selected to represent the dose to the nearest public population 
which is the UC Davis employee at the Institute for Toxicology and Environmental Health. 
These TLDs are kept in the same location. These locations are inspected weekly to verify 

.< that the TLDs are in place and intact. If a TLD has been damaged or removed it will be 
noted in the log and reported. One set of TLDs will be exchanged monthly while the ,' 



other will be exchanged quarterly. The exchanges of the TLDs are indicated on the 
figures (Figures 5 A-C). The TLD schedule will remain constant even without any activities 
and will allow a background reading to be taken before and after activities. 

Attachment 1 is the Radiation Detection Company ( R E )  procedure for reading TU)s.. 
RDC is a NVLAP certified lab and corr~plies with the criteria involved with that program: 
Figure 3 is a copy of the report format received from RDC and figure 4 is the report 
format used to report the resutt in the annual report. 

The data is reviewed by the UC Davis Heakh & Safety Officer and UC Davis lead person 
for environmental monitoring. After validation and verification, the data is reviewed by 
EM0 staff. 

4.0 METEOROLOGICAL MONITORING 

DOE Order 5400.1 contains the meteorological requirements for DOE facilities. Site 
meteorological facilities are intended to suppart impact assessments, environmental 
surveillance activities, and emergency response and dose zssessment programs. The 
UC Davis Office of Environmental Health & Safety has required summary information for 
most of the meteorological data needs for the LEHR site. Meteorological data are also 
required for the assessment of dose from potential radiological releases from the LEHR 
facility in compliance with EPA's NESHAP program. 

1 

The UC Davis Department of Land, Air and Water Resources operates a National Oceanic 
-- . and Atmospheric Administration (NOAA) reference Climatological Station for the National 

Weather Service on the CU Davis Campus. This meteorological monitoring station is 
located approximately two and on-quarter miles northekt of the LEHR site (See Figure 
4.1) and has been in operation since the earty 1920's. The State of California Air 
Resources Board also uses the UC Davis Climatological Station for air quality 
measurements. Due to the low probability of airborne releases and relatively even terrain 
of the campus area, the use of this single, off-site monitoring station is considered 
adequate and all met data will be obtained from this station and included in the Annual 
Environmental Report. 

5.0 QUALITY ASSURANCE 

5.1 meld Quality Assurance 

The field measurements and sample collection will comply with the UC Davis Qualrty 
Assurance Project Plan (WEQAP). This plan meets the requirements of NQA-1 and 
QAMS 5. 

5.2 taboratory Quality Assurance 



The samples screened in the UC Da@s laboratory will comply with and follow the UC 
Davis WEQAP. This plan me& the r6uirements of NQA-1 and QAMS 5. 

The samples analyzed by the outside laboratory will comply with the lab's Quality 
Assurance plan which meets the requirements of NQA-1 and QAMS 5. 

6.0 LABORATORY PROCEDURES 

6.1 UC Davis Lab 

The UC Oavis laboratory will provide screening for radiologic analysis only. 

UC Davis will use their Procedure for Sample Collection and Screening for sample 
collection and preparations. 

The operating manual is used in conjunction with documented on the job training of lab 
workers for the use and operation of the instruments. 

The instruments to be used are as follows: Baird/Accucount Planchet counter, the Wallac 
1410 Pharmacia LSC and/or Beckman LS1701 LSC. 

Sample holding time for radiological samples is 6 months. Samples will be analyzed 
within 48 hours. 

. 
UC Davis'Form #12: 'Record of Use of Environmenzl Heatth and Safety LSC 1 1 /I 192'. 
See Figure 6 for example. 

The primary outside laboratory is Controls for Environmental Pollution (CEP). The 
secondary or backup laboratory is TMA-Eberline; this laboratory may also be used for 
qualrty assurance checks or if for some reason the primary laboratory can not provide the 
service needed. 

Attachment 2 lists the methods CEP uses in their analysis. 

The samples will be sent by UPS to the CEP laboratory with in 48 of the day they were 
taken to avoid missing holding times; however, since there is a six month holding time for 
both asbestos and radionuclides, there should not be a problem meeting the holding 
times. 

2 Outside lab may be changed at the discretion of the implementing 
contractor with concurrence from EM0 as long as the new lab meets the 
requirements of the LEHR Environmental Monitoring Plan and NQA-1. 



The "Procedure and Protocol for Packaging and Shipping Samples for Analysis:' will be 
used for shipping samples to CEP. Seefigure 7 for an example of CEP chain of custody. 

7.0 DATA MANAGEMENT AND ANALYSIS 

Once samples are sent to the lab, the 'chain of custody' (COC) should be put in a 
"pending' or 'awaiting resutts' file. When the COC is placed in the file, the results due 
date will be printed at the top of the form. This date should be based on the laboratory 
consultation of lab turn around for each sample or set of samples. A calendar associated 
with these resutts should be filled in with the sample number, date sent in and date resutts 
are to be received. This calendar is to be checked weekly. If sample resutts are not 
received, the laboratory should be contacted about the delay and the date that the 
sarr~ple resutt should arriie is corrected on the COC and calendar. 

All ths data will be checked per the UC Davis WEQAP for consistency and applicability. 
The data will then be entered into a database which will be used to track data. The 
original resuk will be maintained in the Battelle EM0 LEHR project files. After enough 
data points have been generated and entered into the database, this information can be 
used for statistical and trend analyses. FOXPRO is the database software to be used. 

7.1 Data Validation 

Level Ill Data QuaJrty Objectives are to be used for this plan, as defined in "Data Quality { 
Objectives for Remedial Response Activities,' EPA, March 1987, Appendix A. All QC 

.-- - resuk for the data (other than radioactivity data) wiil be checked by UC Davis EH&S staff 
to see if the results fall within specified limits. All external QC will be evaluated by UC 
Davis EH&S staff. Notations will be made, to accompany data, expressing the validity and 
any qualifiers of the data. The person performing the quality validation will initial and date 
the validation report and return the data report attached to the validation report. EM0 will 
also be notified of all data points which do not fall within the specified limits and what 
actions are bsing taken to correct and validate the data. .. 

7.2 Dose Calculatlon 

The NESHAPS calculation summary for the potential release term associated with AH- 
1/AH-2 D&D activities is as follows. This evaluation was completed using the EPA 
corr~puter code CAP88.PC. The evaluation considered three release cases from most 
conservative to more realistic. These cases are: 

Case 1: Entire radiological source in AH-1 and AH-2 is rendered airborne and 
discharged through unfiltered building stacks. 

Case II: 10% of the source is rendered airborne (conservative since majority 
of actiwty is fixed) and discharged through unfiltered building stacks. 



Case 111: 10% of the source.is rendered airborne and discharged through 
building fibation, with a particulate efficiency of 95%, prior to 
discharge through the building stacks. 

The results of this calculation are compared to the NESHAPS limit of 10 mrem/yr. as 
iollows: 

It should be noted that the use of double HEPA filtration (with 99.97% efficiency per stage) 
on work enclosures inside the building will further reduce the dose consequences to an 
insignificant level. See Attachment 3 io i  deGA!s of calculations. 

8.0 RECORDS AND REPORTS 

8.1 Records 
.-. . 

Records will be maintained by UC Davis staff per the UC Davis WEQAP, Section 17 which 
will be updated to comply with DOE 5703.6C by 1 Q FY93. These records are copied (at 
a minimum) annually and the originals are sent to EM0 records. 

8 2  Reports 

Data for this activity will be incorporated into the annual Site Environmental Report. 



9.0 COORDlNATlON WITH ACTIVITIES OF OTHER AGENCIES -. 
9.1 Points of Contact 

The following are the points of contact: 

DOE/SF Roger Liddle 51 0/273-6439 
Ed Ballard 51 0/273-7967 

Battelle-EM0 Salem Attiga 91 6/752-5459 
Dawn Mitchsll 91 6/752-4023 

UC Davis Carl Foreman 9 1 6/752-4959 
Christine Judal 91 6/752-9591 
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Table 2 Action Levels from Air Effluent Monitoring 
Which Trigger Soil Sampling 

, 

Stack 1 Stack 2 Stack 3 
(ci/m3) (ci/m3) (ci/m3) 

When any of these action levels are reached, then calculations should 
be performed to aetermine projected dose equivalents. If these 
calculations project that the 0.1 mrem/yr. dose equivalent may be 
reached, then soil sampling should be initiated. 
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Figure 6 Record of Use of Environmental Health & Safety LSC 

Ver:1 Rex2  Fles~rd  of Use of Environmental Health and Safety LSC 1 1 /6/91 
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Lie 40 C X  61, Nzuonai Z ~ i z s i c n  Smaz ra s  fcr E a a o u s  Air ?silurmrs (NESvri.4.PS). 

4.l 61.?3(2) provides -ho ~ i i c a s  hat are a ce used ro aezmine amplianc wirh the 
XSvrL4PS sgandzd for r k i o ~ ~ c 3 c e s .  One of ;+e me-Liods li& is $.e use of &fie CLD-88 
a r n p u t z  ncceI to r d c ~ i z  t je  t f e k v e  dose :*vdenr v i u e s  to zezzbers of tie pubiic. E?-4. 
-3s rmco,  --,riy reiesed a versicn of ti;e C.Q-88 nodel for B M K  c m p s i e  (C-QS8-PC, SPP 

Xef. 3.4). C-LPS8-PC w2s c s d  for d c ~ i z t i o n .  

- l ne  input p~-;mezrs for C.i2S8-?C hciude: 

• fzciliry wind cizz 
• w e A e r  d a  ( ~ z c e z m e ,  rainfail, etsj 
• number of s 2 t j G  

szck  p z - ~ . e z r s  (le.eigi?r, di-axe.;:, fiow rxe) 
a .  .our:= tp - i i  fcr si? S E C ~  . . q(.-c.2irurs =;;cc--on dza ---A 

. . -- 
T i e  wind dzz  providei WILT C.i?$g-?C for S a ~ ~ z ~ e z t o .  C-A. ..YX r e i e r z ~  2eczr;se L;i3 is 
oniy &our 40 miies e o m  S z = z ~ m .  

The am was Ref. Davis 

m u d  precipitxkn: 17.14 inches = 43.5 c;n 
averag2 ter;,ceram?: 60.1 "F = 15.5 o c  

Tne mixing heighr was tzken from Ref 3.8 for h e  czr,! Cdifcrniz .;dls.i a h e  ayerase of k$e 
a m u d  morning (600 rn) and m1ul airernoon mixing neigh-c (1250 x) .s ce 8OO a. 

. . 
Tne soure  tern for e 3 L ~  of h e  ciscikirgc poinu, szcics, is pr~se-zz ~'1 k e  i b l l o ~ i q  -a le .  - n - lnis table was deve!oped usino, k e  sour= term for $ 3 1  md Ad?-; r c i ~ ~ ! 2 ~ d  in Ref=renc :. I 

a d  the s ~ c k  infomarion found in Referenc 3.2. Gniy 3 snckr x? cnsidered in tiis 
u lc~ ia t ion  besue 3 of the 5 s g & s  of .4FI-1 (Room 211, 212, 219) wiil be closed o E  and their 
biowers de inerg izd  during D m  operarions. Tne source ,om for - - - I  wzs e@y diviad 

,: betwen nads 1 and 2. The so= a.m for mch nck is preseztzi in the following table: 
J 
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. - -  
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Exire sourco E-Z :ecxres zirjcrze zid is r e i e s d .  Tnis is umedisric b e m e  
~e anmnixr icr .  5 k e d ,  bur rsvices the maximum possible dose. 

10% of ihe sour= z.2 becznes ;r,%one during denolirion and p a s w i g  is 
rcIezsed. This k ~riser;auve LTC cces nor: inc!ud= me instalId or p i m e i  . 

e 5 n u s - t  riitraxion. 
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-.- ? 7 U O E i X  Drawins A--3 Giie No. S ? i C ) ,  3/8/62 
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3.4 R.4, User's Guide for CXP38-?C. Version 1 .O, EDA4 52016-911022, D e ~ m b e r  1991. 

3.5 Pa11 Z i m o ,  facsimiie 5zm GCD E3S, 5/13i92,  CCY 537 

3.6 B m %  caicuIation R-LW~, Vriiaxion of C.ISS8-PC 

3.7 BE'IEZIR d c d a t i o n  R-W3, NESXVS - Source Te.m: P3i-l/lVi-2 
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the Conrizuous United Seres, AP-101, J a n u q  1972 

3.9 James Ruifner, Climates of t ! e  States, Tnirci Edition, Voi 1, 1985 
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Com~ii-2 3 s e  EquivScx 30,=zr o i  hf-.~aA?S 

{ a - z n ' y e x  j Dose M r  

h i 1  Inventory 

10% of Inventory Z-zzugh 
95 k EZC;p_x Fiiwr 
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of o u p ~  hciudes the vr.ez~yer c;umur and aose cznversion facars c u ~ u r  zs ~ . e s e  XP, t i c  sm~y 
for ail m e s .  



Attachment 4 Acronyms and Abbreviations Used 

AEC 
AH- 1 
AH-2 
CEP 
CEQA 
CERCLA 
Ci 
cm, cm2 
CMDW 
CO-60 
CPm 
CPT/HP 
CrVI 
CWDW 
D&D 
DDD 
DDE 
DDT 
DHS 

Atomic Energy commission I 

Animal Hospital 1 
Animal Hospital 2 
Controls For Environmental Pollution 
California Environmental Quality Act 
Comprehensive Environmental Response, Compensation & Liability Act 
Curie 
Centimeters, Centimeters squared 
Cydney Marshall Domestic Well 
Cobalt 60 
Counts per Minute 
Cone Penetrometer Testing/Hydropunch 
Hexavalent Chromium 
Chris Watkins Domestic Well 
Decontamination and Decommissioning 
Dichlorodiphenyl Dichloroethane 
Dichlorodiphenyl Ethane 
Dichlorodiphenyl Trichloroethane 
Department of Health Services 

DOE ~ e p a r t m e n t  of Energy 
dpm Disintegrations per Minute 
EIP Environmental Implementation Plan 
E M 0  Environmental Management Operations 

--- EPA Environmental Protection Agency 
ER Environmental Restoration 
ERC Group Environmental Restoration and Cleanup Group 
IHDW Irene Hamel Domestic Well 
LEHR Laboratory for Energy-Related Health Research 
M&O Management & Operations 
MARDW Martinelli Domestic Well 
MARIW Martinelli Irrigation Well 
MCL Maximum Concentration Level 
mg/l Milligrams per liter 
MIW Miller Irrigation Well 
rnrem Millirems 
nCi Nanocuries 
NDW Nishi Domestic Well 
NE or N.E. Northeast 
NEPA National Environmental Protection Act 
NESHAPS National Emmission Standards for Hazardous Air Pollutants 
NIW Nishi Irrigation Well 
NPDES National Pollution Discharge Elimination System 
NPL National Priorities List 
NQA National Quality Assurance 



NW or N.W. Northwest 
OHDW Owen Hamel Domestic Well-, 
OMB Office of Management & Budget 
ORPS Occurence Reporting & processing System 
PA Preliminary Assessment 
PCB Poly-chlorinated Biphenyl 
PCD Putah Creek Downstream 
pCi Picocurie 
PCU Putah Creek Upstream 
QA Quality Assurance 
QA/QC Quality Assurance/Quality Control 
QAM Quality Assurance Manual 
Ra-226 Radium 226 
Rad Radiation 
RDC Radiation 'Detection Company 
RDW Roth Domestic Well 
RUSDW Rust Domestic Well 
RWQCB Regional Water Quality Control Board 
SPCC Spill Prevention Controls & Countermeasures 
Sr-90 Strontium 90 
SSDC System Safety & Development Center 
STPO Wastewater (Sewage) Treatment Plant Outfall 
SWAT Solid Waste Water Quality Assessment Test 
TLD Thermo Luminescent Detector 
TMA Thermo Analytical, Inc. 

-- , UC Davis - .  University of California, Davis 
UCD University of California, Davis 
%/kg Microgram per kilogram 
W/l lMicrogram per liter 
UR Unregulated 
VOC Volatile Organic Compound 
RCRA Resource Conservation & Recovery Act 
CAA Clean Air Act 
CWA Clean Water Act 
HRS Hazardous Ranking System 
NPL National Priorities List 
HSU Hydrostratigraphic Unit 



DOCUMENT REVIEW RECORD (DDR) 

Document No. : Document Title: : Revision NolDraf t  Date 

Concurrence: 
Reviewer 

InitialsIDate 

-. 1 

$ 
& 

- 

Resolution 

Figure revised. 

UC Davis, Department of  Physical Plant 
drawing 18933-8 ,  sheet 8 of  3 4  shows 
catch basins connected t o  sanitary lines 
on  the LEHR site. Please advise i f  the 
drawing provided is out-of-date. 

Section revised. 

Sentence revised for clarity. 

Table revised. 

Corrected. 

Corrected. 

Corrected. 

Peer 
Reviewer's 
Initial's and 

Date 

Reviewed 

Comment 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

By: Carl Foreman 

Pagelpara. 

Page 1-5, 
Figure 1 . 2  

Page 2-1, 
Section 2.1 .l, 
2nd  par. 

Page 2-4, 
Section 
2.2.1.6 

Page 3-1, 
Section 3.1, 
2nd  par. 

Page 3-8, 
Table 3.5 

Page 3-1 1, 
Figure 3.3 

Page 3-1 5, 
Table 3 -9  

Page 4-1, 
Section 4.0, 
2nd  par. 

Comments and Rationale 

The map shows t w o  mixed waste storage 
units. One three compartment mixed 
waste storage unit  exists a t  this location. 

The stormwater collection system at LEHR 
is no t  connected t o  the sanitary sewer 
system. 

The Co-60  Auxiliary Building (a.k.a. 
Annex) is being used as a research lab by 
a nonDOE researcher. 

The first sentence is unclear. 

UCD-2 monitor ing wi l l  status should be 
noted, i.e., abandoned. 

Please indicate "north" on  the map. 

Move heading t o  next  page. 

The meteorological station is located t o  
the nor thwest  of the LEHR site. 



DOCUMENT REVIEW RECORD (DDR) 

Document No. : Document Title: : Revision NolDraft  Date 
Reviewed By: Carl Foreman 
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Concurrence: 
Reviewer 

InitialsIDate 
Resolution 

w V 

6 g  & 

Page 5-2, 
Section 5.2.2, 
2nd par. 

Peer 
Reviewer's 
Initial's and 

Date 

Comments and Rationale Comment 
Number 

I 

The training records for each technician 
are maintained at  wh ich  location or site. 
Please specify. 

pagelpara. 

Section revised. 

F *-d - 



DOCUMENT REVIEW RECORD (DDR) 

Document No. : Document Title: : Revision No/Draft  Date 

Concurrence: 
Reviewer 

InitialsIDate 

r-l 

? 
'x: 

Resolution 

Section revised (specific suggested 
language was modified). 

Section revised to  clarify process period 
requirements. 

Peer 
Reviewer's 
Initial's and 

Date 

Reviewed 

Comment 
Number 

1 

2 

By: Christine Judal 

Pagelpara. 

Page 2-1, 
4 t h  par. 

Page 3-1 5, 
4 t h  par. and 
Table 3.1 0 

Comments and Rationale 

Add  to  the end of this paragraph: "The 
specific eff luent monitor ing program 
necessary to  assure D&D activities provide 
adequate protection t o  the environment wil l  
be defined in an addendum to  this plan 
before D&D begins." (I k n o w  you have 
stated this elsewhere, but  i t  would add 
assurance here). 

The second sentence o f  this paragraph 
indicates that dosimeters "located in  areas 
where radiation doses could exceed 1 0 0  
mrem per year" are analyzed monthly, while 
others are analyzed quarterly. Some 
dosimeters in Table 3.1 0 do  no t  f i t  this 
pattern. For example, historical (and 
expected) dose rates for clean off ice areas 
have shown  no  reportable doses yet some 
are on  a monthly schedule (i.e. TLDs 3, 3 3  
& 34 ) .  Please consider the fol lowing 
alternatives: Add  a statement t o  reflect 
increased frequency o f  analysis in  work  
areas for personnel protection, modify the 
schedule and/or further clarify frequency of 
analysis criteria. 



DOCUMENT REVIEW RECORD (DDR) 

Document No. : Document Title: : Revision NoIDraft Date 
Reviewed 

Comment 
Number 

3 

4 

5 

6 

7 

By: Christine Judal 

Pagelpara. 

Page 8-2, 
2nd par. 

Page 1-8, 
3rd par. 

Page 3-1, 
3rd par. 

Page 6-2, 
2nd par. 

Page 6-3, 
2nd par. 

Comments and Rationale 

Change the third sentence to read, "If an 
employee on the LEHR site observes an 
'abnormal situation' which could effect 
personnel safety and/or the environment, he 
or she is required to call emergency 
response services at 91 1 and notify the 
Project Manager or Project Health and S 
Officer." 

Third sentence should say Animal 
Hospital-2 (rather than Animan). 

Insert the word "to" before "monitor the 
effects". 

Change "tame" to "same" in the third 
sentence. 

Change "attaches" to "attach" in the fourth 
sentence. 

Resolution 

Sect~on revised (Note that "91 1" was 
intentionally omitted, because this 
document is not an emergency response 
document). 

Corrected. 

Corrected. 

Corrected. 

Corrected. 

Peer 
Reviewer's 
Initial's and 

Date 

Concurrence: 
Reviewer 

InitialsIDate 

d 
s 
k 

/ 

3 
L.\ 

2 0 - 
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DOCUMENT REVIEW RECORD (DDR) 

Document No. : Document Title: : Revision NoIDraft  Date 
Reviewed 

Comment 
Number 

1 

2 

3 

4 

By: Patrice Rodgers 

Pagelpara. 

Page 1-6 
Section 1.2.1, 
2nd par. 

Page 1-12, 
Section 1.2.5, 
I s t  par. 

Page 3-5 

Page 3-1 5 

Comments and Rationale 

---- 

The statement that " the s tudy was  
terminated in  1985;  however the 
radioactive source remains in  place" 
implies that the Co-60 source was  no t  
used after 1985 .  The source was  used 
(for interior exposures) unt i l  the radiation 
use authorization was  terminated in  1987 -  
1988 .  Suggest adding a statement t o  
that  effect. 

The technical name for the cl imate in  the 
Davis area is "Mediterranean," wh ich  is 
more precise that "temperate." 

Is there a wr i t ten procedure for  vegetation 
sampling? H o w  wi l l  the samples be 
taken? A ment ion should be made that 
procedures have been or wi l l  be wri t ten. 
Also, vegetation samples have no t  ye t  
been taken at  the LEHR site. I t  wou ld  be 
better to  use future tense t o  avoid 
confusion. 

W h y  are more locations for environmental 
dosimetry being added? Some 
justif ication s t~ou ld  be given. Lack o f  
explanation may make the historical 
results seem wanting, and, therefor, 
unreliable. 

Peer 
Reviewer's 
Initial's and 

Date 

Resolution 

Section corrected. 

Corrected. 

The UC Davis EH&S staff wil l  be 
responsible for developing sampling 
procedures. 

The section has been revised for clarity. 

Dosimeters are being added based upon 
the technical judgement of  the author 
and peer review staff o f  Pacific 
Nor thwest  Laboratory. 

Concurrence: 
Reviewer 

InitialsIDate 
- 

4 
Y 7 - 3 

2 
a' L 

d 



DOCUMENT REVIEW RECORD (DDR) 

Document No. : Document Title: : Revision NoIDraft Date 

Concurrence: 
Reviewer 

InitialsIDate 
- 

Reviewed 

Comment 
Number 

5 

6 

7 

8 

9 

1 0  

By: Patrice Rodgers 

Pagelpara. 

Page 3-1 5, 
Sentences 4,5 

Page 3- 1 6, 
Table 3.7.2 

Page 3-1 8, 
Figure 3.5 

Page 5-2, 
Section 5.2.1 

Page 3-1, 
Section 3.1, 
2nd par. 

Page 3-4, 
Section 3.3, 
2nd to last 

Comments and Rationale 

The dosimeters for the Co-60 field are 
located at various heights more than 2 
meters above the ground, for the reasons 
mentioned above. The individual heigl~ts 
of these dosimeters are documented in the 
ER Group Files. 

Which of these are old locations, which 
proposed new locations. 

It would be useful to separate, on this 
figure, the old locations from the proposed 
new locations. 

The UC Davis EH&S Laboratory is also 
used by EH&S personnel, in addition to ER 
project personnel. Some of these 
personnel may help process samples from 
the LEHR site. 

Missing word "to" between "performed" 
and "monitor." 

Missing the "nu in "been performed in the 
past." 

Peer 
Reviewer's 
Initial's and 

Date 

Resolution 

Sect~on revised. 

Table has been revised to show "old" 
and "new" locations. 

The figure was not revised for sake of 
clarity. 

Section revised. 

Corrected. 

Corrected. 



DOCUMENT REVIEW RECORD (DDR) 

Document No. : Document Title: : Revision NoIDraft Date 
Reviewed By: Patrice Rodgers 

Comment 
Number 

11  

12 

13 

Comments and Rationale 

Collection frequency, and type of analysis 
for vegetation samples is shown in Table 
3.4, not 3.5. 

The well locations on the map shown are 
difficult to read (perhaps the map could be 
slightly enlarged to show detail a bit more 
clearly). A compass arrow would also be 
useful. 

Change "a" to "an" in the first sentence. 

Pagelpara. 

Page 3-5, 
Section 3.3.2 & 
3.3.3 

Page 3-1 1, 
Figure 3.3 

Page 5-2, 
Section 5.2.2, 
2nd par. 

Peer 
Reviewer's 
Initial's and 

Date 

Resolution 

Corrected. 

The map was revised for clarity. 

Corrected. 

Concurrence: 
Reviewer 

InitialsIDate 
I 



Deleted in document 

in case" it would be nice to state that vegetation 
sampling is not needed because that data would 
not provide any useful information in a timely 

closest population of "public," the UC Davis staff 
and students at ITEH. It would be nice to give a 
little more information on the selection of the 



8, sec. 4.0, + 
8 general 

9 general 
\wp\drn\envcornad.tc 

Figure 4.1 is not included. 

GENERAL COMMENTS; TYPOGRAPHICAL 
ERRORS 

A reference section should be added to the 
document. 

Several acronyms are used without being spelled 
out at first use. Some nonstandard abbreviations 
are used. 1 
Ca~italization needs to be checked throuehout. I 

Figure 4.1 included 

Added to document 

Add an acronym page 

Hopefully, capitalization has been corrected. I d L q . r t - @  



There is some lack of consistency between the environmental monitoring plan and the addendum insofar as the introductory details of the LEHR site go. For 
example, the plan states that the LEHR facility is located 15 miles south of the campus (p. 1-3, section 1.2), but the addendum says 1 mile south (p. 4-38, section 

Another example is the date given for the beginniag of research at LEHR: the plan states that UC Davis has conducted radiological research at LEHR sidce the 
early 1960's (p. 1-6, section 1.2), but the addendum states that DOE has funded UC Davis to investigate low-level ionizing radiation since 1951 (p. 4-38, section 1.1, 
2nd 7). I believe that the actual starting date was 1958. 

Since screening for asbestos will not be done at 



cient? Should some other provision be analysis will be used. 

ed for saeening by in-house 



1 

2 

Cl~anged in document 3 

Page 5, 
Para. 3 

Page 6, 
Sect. 2.2, 
Para. 1 

Page 7, 
Sect. 3.2 

4 

5 

The portable HEPA-filtered ventilation systems 
need to be DOE tested at the site to check for 
leaks. 

Delete the referenced air flow for the Allegro A- 
100 high volume samplers: "(2-3 liters/min)". 

The soil in this area contains approximately 1% 
Chrysotile asbestos. Testing the soil for gamma, 
beta and alpha emission would be sufficient. 

t:\wp\cf\enrnonad.cf 

Page 8, 
sect. 5.2, 
Para. 2 

Page 9, 
Sect. 6.2 

The HEPA filter will be DOS tested before 
use. 

Deleted 

CC 
cj / q q p  

w 
yh 7/+ 

The second sentence is unclear to exactly which 
plan meets NQA-1 and QAMS 5. Their plan 
should meet NQA-1 and QAMS 5 requirements. 

The last sentence in this section is a repeat of the 
second sentence in the first paragraph. 

Clarified in document. Their outside lab's plan 
n~eets NQA-1 and QAMS-5. 

Changed in document 

(:? 
-;ha!/; !, 

I - 
I: r- 

~;/,:.,f/,.~, 



Section 1.1 
last para, 
5th 
sentence 

Section 2.2, 
paragraph 
1 

Installation of the HEPA filters can have a 
significant effect on thc system filtration efficiency. 
We recommend that once the portable filtration 
system is in place, the system should be tested 
through the Dioctyl Phthalate (DOP) testing 
method. UCD has the capability to accomplish 
this test. Test accomplishment would effect your 
statement in the 5th sentence of this paragraph, 
which should then read: "The filtration system will 
be evaluated through DOP (Dioctyl Phthalate) 
testing to assure the 99.9% HEPA filter efficiency 
is maintained and that surrounding area receives 
no adverse impact due to the work performed. 

Remove the words "(2-3 liters/min.)" from the 6th 
sentence. This airflow rate is below the normal 
rate for this type of sampling on the high volume 
pumps. 

The HEPA filters will be DOS tested before 
use because DOP is listed waste in the State of 
Washington. This has been clarified in the I 
document. 

Dclcted 

Scction 2.2, 
paragraph 
1 

Sect 2.2, 
paragraph 
4 

Inscrt aftcr 2nd scntcncc: "Thc sclcctcd sampling 
location will be the building ventilation discharge 
point receiving HEPA filtered air from the arca of 
most extensive contamination abatcment currently 
in progress." 

Insert after 5th sentence: "MDAs will be 
calculated for each sample." 

Section 3.2 The 6th and 7th senteliccs indicatc both plural and 
singular subjects (they should agree) concerning 
whether both background samples will be scnt to 
outside lab for analysis. 

Clarified in documcnt. Both background soil 
sarnplcs will be sent to outside labs. I 



nleasureme~~ts  and sample collection, will comply 
with the UCDavis Work Element Quality 



Environmental Management Operations 
m H  

January 20, 1993 

Lrnivenity of California. Davis 
Old Davis Road 
Davis. California U.S.A. 956168615 

Telephone: (916) 752-5459 
Facsimile: (9  16) 752-69 18 

Christine Judal 
Carl Foreman 
Patrice Rodgers 
Tim Chapman 
Dawn Mitchell 
Ed Ballard 

Subject: Addendum 2, Environmental Monitoring Plan, LEHR Site 

Enclosed please find the subject document. Please attach it to your Environmental Monitoring 
Plan and sign and return the enclosed Controlled Document Transmittal Record form. 

If you have any questions, please call me at (916) 752-4023. 

Dawn Mitchell 
LEHR Project 

Enclosures 

cc: Salem Attiga 
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DOEnEHR 17523 

Addendum 2 
Environmental Monitoring Plan 

' Laboratory for Energy-Related Health Research 
University of California, Davis 

Descri~tion of Activities and Additional Monitoring 

The =: 100 Ci Co6" irradiator source and irradiator house assembly will be removed from the 
roof of Building H-229 and placed in a Type B shipping cask for shipment to the General 
Electric Vallecitos Nuclear Center located in Pleasanton, California. The transporter of the 
source is a licensed transporter. 

The dose rate on contact of the weather tight housing ranges from 8-20 mRlhr. The area of 
work will be roped off to prohibit entrance to anyone other than the workers involved with the 
removal activity and a notice and fact sheet will be circulated informing staff on-site of the 
activity and to avoid the area. All work will be performed in accordance with work plans, 
rigging plans, unit work instructions, and hazardous work permits. 

In order to verify that the public does not receive a dose above 100 mRfyr, TLDs or film badges 
will be placed in strategic locations as indicated on Figure A. ' Any emergencies will be handled in accordance with the Emergency Response Plan. 

Draft 
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DO-R 17523 

Addendum 3 
Environmental Monitoring Plan 

Laboratory for Energy-Related Health Research 
Universiry of California, Davis 

Institution of Bi-blonthlv Air Samulino 

Air Sampling which is conducted to monitor the air effluent from current D&D activities 
will be performed on a bi-montkly basis for the remainder of the D&D project, beginning 
in April 1993. 

In accordance wirh Addendum 1, Section 2.2 of the Environmental Monitoring and 
Surveillance Plan for the Laboratory for Energ-Re!aced Health Research Environmental 
Restoration Project, air sampling will be reduced to a bi-monthly level follow in^ an 
evaluation of sample results. Air monitoring results collected on a wee!dy basis since the 
beginning of D&D activities have revealed that radiological effluent releases are generally 

! 
within background levels and no sample was found to exceed the derived concentration 

.-- guides defined in DOE 5400.5. 

In order to assure that the air monitoring program provides necessary information regarding 
ef:icts of D&D activities on the environment, additional air sampling will be conduc:ea 
durins any szheduled activicy which is determined to have a potential for rele3se of 
radiologic31 effluent regardless of when samples were last d e n .  

Rev .O 
3150193 
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Environmental Monitoring Plan 

Laboratory for Energy-Related Health Research 
University of California, Davis 

Termination of Bi-Monthlv Air Samplinq 

Periodic external air effluent monitoring of the ventilation 
systems which was conducted during Decontamination and 
Decommissioning (D&D) of the Animal Hospitals has been terminated 
due to the removal of the monitored ventilation systems. Progress 
of D&D work monitored under Addendum 1, Section 2 -2 has advanced to 
the point that planned activities have been completed and the 
ventilation systems dismantled and checked for contamination. The 
Final Survey is now in progress to verify the success of the 
decontamination efforts. 

Any further D&D activities conducted within the buildings will be 
isolated through negative pressure, with ventilation directed to a 
dedicated HEPA-filtered unit and monitored as it leaves the work 
area. Air samples will be changed weekly and analyzed for levels 
of alpha, beta, and gamma activity. The analysis will look 

- - - -  primarily.. for radium-226, strontium-90 and cesium-137. Airborne 
concentrations reaching 10% of the limits defined in DOE Order 
5400.5 will be investigated to determine the cause. An evaluation 
of engineering controls will be performed if airborne radioactivity 
exceeds 50% of the concentrations in DOE 5400.5. Because of the 
absence of any hazardous waste in the buildings, chemical 
constituents will not be analyzed; however, if any are detected in 

. the process of D&D through health and safety monitoring inside the 
building, the analyses list will be changed to look for chemical 
constituents of concern. If additional engineering controls are 
incorporated for the prevention of contaminant release, they will 
be defined in an additional addendum to this monitoring plan. 
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Addendum 5 
Environmental Monitoring Plan 

1.0 INTRODUCTION 

This addendum specifies the environmental monitoring and surveillance activities that will be 
done during the decontamination and decommissioning (D&D) of the Irnhoff facility 
(Building H-214). 

1.1 Description of Activities 

The key aspects of the D&D activities for the Imhoff facility are as follows: 

The D&D will involve complete demolition of the Irnhoff building. This will include 
dismantlement, removal, and off-site disposal of contaminated equipment, components, 
and structures. Also, post-decontamination radiation and contamination surveys will be 
done to verify compliance with DOE and State of California criteria for release for 
unrestricted use. 

Renovation activities will be limited to those needed to ensure any remaining 
structures are in a safe condition. 

All D&D activities performed by contractors and subcontractors will be according to 
approved written procedures, specifications, and work instructions. 

D&D activities will be conducted according to the California Division of Industrial --  - 
Safety Construction Safety Orders, Title 8, Subchapter 4, of the California Code of 
Regulations. 

All radioactive waste generated during D&D is expected to be disposed of at DOE'S 
Hanford site. 

Since there is no hazardous waste, as defined by the Resource Conservation and 
Recovery Act (RCRA) it is anticipated that n o  mixed waste (MW) will be generated. 
Radiologically contaminated asbestos, a Toxic Substance Control Act (TSCA) waste, 
will be encountered and will be processed as low-level radioactive waste (LLW). 

Solid waste will be characterized and packaged before leaving the controlled area 
within the containment tent or waste reduction area. Waste will be stored in the waste 
staging facility (Geriatrics 1). The waste packages will be radiologically surveyed 
prior to leaving the controlled area to confirm that any residual contamination is within 
accepted standards. 

(' -\3 
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Disassembly, segmentation, and removal of radioactively contaminated items will require the 
application of contamination control devices and methods. A containment structure will 
erected around the building. A HEPA-filtered air exhaust system will be installed and 
maintained to provide airborne contamination control. In that, the containment tent will be 
maintained at negative pressure relative to the outside atmosphere. The negative pressure 
HEPA-filtered system combined with the total containment tent will provide protect the 
environment from accidental releases of radioactive or hazardous materials. 

2.0 EFFLUENT MONITORING 

2.1 Liquid and Solid Waste Effluent Monitoring 

Liquid and solid waste effluent streams are not expected to be generated during the D&D of 
the Imhoff facility. 

2.2 Air Effluent Monitoring 

2.2.1 Imhoff Building 

NESHAP modelling calculations show the radioactive content of the effluent to be below the 
criteria in which continuous air sampling is necessary. Air sampling will be conducted at the 
stack exits. This sampling meets the requirements of 40 CFR for periodic confirmatory 

-- - sampling. Air sampling systems will monitor effluent continuously while the ventilation 
system-is in operation. 

Air effluent sampling is the responsibility of the PNL subcontractor completing the Imhoff 
demotion, IT Corporation. Prior to the ventilation system handling any potentially 
contaminated effluent, two sets of background air samples will be taken. The samples will be 
screened on-site and then sent to an off-site laboratory for analysis (see below for analysis 
requirements). 

The containment tent enclosure will have three separate filtered exhaust plenums to the 
environment. Each exhaust point will be monitored using a probe and air sampler designed to 
obtain isokinetic sampling downstream of the HEPA filtration. Air sampler filters will be 
removed at a minimum of every week. Air effluent samples will be screened on-site and then 
sent to an off-site laboratory for analysis. 

The samples will be analyzed for radioactive material content. At a minimum the off-site 
laboratory shall analyze the samples for Sr-90, Ra-226, gross beta-gamma, and gross alpha 
radiation. On-site screening is used to provide an early warning of any possible degradation 
of the HEPA filters. An abnormally high radioactive material content on a sample filter 
would be a key indicator of such a failure. 

Revision 1 Add.5-2 
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During any periods where work is conducted where the containment tent's exhaust system is 
used for asbestos abatement, the air sample filters shall be analyzed for asbestos content (i.e., 
a fiber count) by a California-approved laboratory or qualified individual. No other hazardous 
materials requiring air effluent sampling are expected during the demolition of the Imhoff 
building. In the event that hazardous materials are encountered in quantities that require 
permitting or environmental monitoring this addendum will be revised accordingly. 

2.2.2 Data Review and Reporting 

Analytical results from laboratory analyses are reviewed for accuracy when received. IT 
Corporation, the subcontractor responsible for the sampling, shall be responsible for this. The 
analytical results are then tabulated and reviewed for trends by UC Davis (the subcontractor 
responsible for environmental monitoring reporting for the site). Standard statistical methods 
are used in the determination of accuracy and trending. Should any analytical result show an 
abnormally high or low result or exceed an action level, an investigation will be promptly 
initiated to validate the result andlor learn the cause of the abnormal result. 

3.0 ENVIRONMENTAL SURVEILLANCE 

3.1 Air Monitoring 

-< . 
Air effluent-emission modeling shows that the calculated maximum dose in a year the public 
is less than 0.1 mrem. Therefore, additional air sampling for surveillance purposes is not 
required. 

3.2 Soil Sampling 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed surrounding the containment enclosure in addition to 
daily inspections on work days of containment tent integrity. This will ensure that any 
potential releases to the environment are detected. 

3.3 Vegetation Sampling 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed surrounding the containment enclosure in addition to 
daily inspections on work days of containment tent integrity. This will ensure that any 
potential releases to the environment are detected. 

, , 
[ : 
'. 5 
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Environmental Monitoring Plan 

3.4 Groundwater Monitoring 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed surrounding the containment enclosure in addition to 
daily inspections on work days of containment tent integrity. This will ensure that any 
potential releases to the environment are detected. 

3.5 Surface Water Monitoring 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed surrounding the containment enclosure in addition to 
daily inspections on work days of containment tent integrity. This will ensure that any 
potential releases to the environment are detected. 

3.6 Nonroutine Sampling 

See section 3.6 of the main body of this plan for details. 

3.6 Environmental Dosimetry 

No additional environmental dosimeters will be needed to support this work effort. However, 
TLD-29 will be relocated from the Imhoff Building Wall to the outside of the containment 

.-- 
structure. Following completion of the Imhoff building demolition, this TLD will be returned 
to the approximate position it occupied on the Imhoff building. 

UC Davis shall be responsible for documenting the dates and locations of the TLD 
movements for inclusion in the annual site environmental report. No other special reporting 
will be required. 

/ Revision 1 September 1994 
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Addendum 6 

Environmental Monitoring Plan 

1.0 INTRODUCTION 

This addendum specifies the environmental monitoring and surveillance activities that will be 
done during the decontamination and decommissioning (D&D) of the Cobalt-60 Building 
(Building H-229). 

1.1 Description of Activities 

The key aspects of the D&D activities for the Cobalt-60 Building are as follows: 

The D&D will involve complete decontamination of the Cobalt-60 Building. This will 
include dismantlement, removal, and off-site disposal of contaminated equipment and 
components, as well as decontamination of structural surfaces. Also, post- 
decontamination radiation and contamination surveys will be done to verify compliance 
with DOE and State of California criteria for release for unrestricted use. 

Renovation activities will be limited to those needed to ensure any remaining 
structures are in a safe condition. 

All D&D activities performed by contractors and subcontractors will be according to 
approved written procedures, specifications, and work instructions. 

- .. D&D activities will be conducted accordi~g to the California Division of Industrial 
safety Construction Safety Orders, Title 8, Subchapter 4, of the California Code of 
Regulations. 

All radioactive waste generated during D&D is expected to be disposed of at DOE'S 
Hanford site. 

Since there is no hazardous waste, as defined by the Resource Conservation and 
Recovery Act (RCRA), it is anticipated that no mixed waste (MW) will be generated. 
Radiologically contaminated asbestos, a Toxic Substance Control Act (TSCA) waste, 
may be encountered and will be processed as low-level radioactive waste (LLW). 
Asbestos containing material that is not radiologically contaminated will only be 
removed if needed to provide access to other areas requiring remediation. 

Solid waste will be characterized and packaged before leaving the controlled area. 
Waste will be stored in the waste staging facility (Geriatrics 1) until transported for 
off-site disposal. The waste packages will be radiologically surveyed prior to leaving 
the controlled area to confirm that any residual contamination is within accepted 
standards. 

$ ' .  
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Disassembly, segmentation, and removal of radioactively contaminated items will require the 
application of contamination control devices and methods. The interior of the Cobalt-60 
Building will serve as the primary contamination control barrier. A HEPA-filtered air exhaust 
system will be installed and maintained to provide airborne contamination control. In that, 
the building will be maintained at negative pressure relative to the outside atmosphere. The 
negative pressure HEPA-filtered system combined with the building's concrete walls and 
ceiling will provide protection for the environment from accidental releases of radioactive or 
hazardous materials. Releases to the environment will be quantified as discussed in Section 
2.2. 

2.0 EFFLUENT MONITORING 

2.1 Liquid and Solid Waste Effluent Monitoring 

Liquid and solid waste effluent streams are not expected to be generated during the D&D of 
the Cobalt-60 Building. 

2.2 Air Effluent Monitoring 

2.2.1 Cobalt-60 Building 
i 

NESHAP modelling calculations show the radioactive content of the effluent to be below the 
.-- . criteria in which continuous air sampling is necessary. Air sampling will be conducted at the 

stack exits. This sampling meets the requirements of 40 CFR for periodic confirmatory 
sampling. Air sampling systems will monitor effluent continuously while the ventilation 
system is in operation. 

Air effluent sampling is the responsibility of the PNL subcontractor completing the Cobalt-60 
D&D. Prior to the ventilation system handling any potentially contaminated effluent, two sets 
of background air samples will be taken. The background samples will be screened on-site 
and then sent to an off-site laboratory for analysis (see below for analysis requirements). 

The Cobalt-60 Building will have one filtered exhaust plenum to the environment. Each 
exhaust point will be monitored using a probe and an air sampler designed to obtain isokinetic 
sampling downstream of the HEPA filtration. Air sample filters will be removed at a 
minimum of every week. Air effluent samples will be screened on-site and then sent to an 
off-site laboratory for analysis. 

The samples will be analyzed for radioactive material content. At a minimum, the off-site 
laboratory shall analyze the samples for Sr-90, Ra-226, U-232, Th-228, gross beta-gamma, 
and gross alpha radiation. On-site screening is used to provide an early warning of any 
possible degradation of the HEPA filters. An abnormally high radioactive material content 

g '-'I 
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(e.g., above instrument minimum detectable activity) on a sample filter would be a key 
indicator of such a failure. 

During any periods where work is conducted where the exhaust system is used for asbestos 
abatement, additional (separate) air samples will be taken and analyzed for asbestos content 
(i.e., a fiber count) by a California-approved laboratory or qualified individual. No other 
hazardous materials requiring air effluent sampling are expected during the D&D of the 
Cobalt-60 Building. In the event that hazardous materials are encountered in quantities that 
require permitting or environmental monitoring this addendum will be revised accordingly. 

2.2.2 Data Review and Reporting 

Analytical results from laboratory analyses are reviewed for accuracy when received. The 
subcontractor responsible for the sampling shall be responsible for this evaluation. The 
analytical results are then tabulated and reviewed for trends. Standard statistical methods are 
used in the determination of accuracy and trending. Should any analytical result show an 
abnormally high or low result or exceed an action level, an investigation will be promptly 
initiated to validate the result andfor learn the cause of the abnormal result. 

3.0 ENVIRONMENTAL SURVEILLANCE 

-. . 3.1 Air Monitoring 

Air effluent emission modelling (CAP88PC) shows that the calculated maximum dose in a 
year to the public is less than 0.1 mrem from the D&D of the Cobalt-60 Building. Therefore, 
additional air sampling for surveillance purposes is not required. 

3.2 Soil Sampling 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed on the pavement surrounding the building in 
addition to daily inspections on work days of contamination boundary (building) integrity. 
This will ensure that any potential releases to the environment are detected. 

3.3 Vegetation Sampling 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed on the pavement surrounding the building in 
addition to daily inspections on work days of contamination boundary (building) integrity. 
This will ensure that any potential releases to the environment are detected. 

Revision 0 Add. 6-3 May 1995 
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3.4 Groundwater Monitoring 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed on the pavement surrounding the building in 
addition to daily inspections on work days of contamination boundary (building) integrity. 
This will ensure that any potential releases to the environment are detected. 

3.5 Surface Water Monitoring 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed on the pavement surrounding the building in 
addition to daily inspections on work days of contamination boundary (building) integrity. 
This will ensure that any potential releases to the environment are detected. 

3.6 Nonroutine Sampling 

See section 3.6 of the main body of this plan for details. 

3.7 Environmental Dosimetry 
( -‘" 

No additional environmental dosimeters will be needed to support this work effort. No 
additional reporting will be required. 

(-3 
?; 
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Addendum 7 
Environlnental Monitoring Plan 

This addendum specifies the environmental monitoring and surveillance activities that 
will be implemented during the decontamination and decommissioning (D&D) o f  Room 
201 in Animal Hospital-1 (AH-1). 

7 .  7 Description of Activities 

The key aspects o f  the D&D activities for Room 201 are as follows: 

The D&D will involve complete decontamination of  Room 201. This will include 
dismantlement, removal and disposal or on-site storage o f  contaminated 
equipment and components as well as decontamination o f  structural surfaces. 
Also, post-decontamination radiation and contamination surveys will be 
performed t o  verify compliance wi th  DOE and State of  California criteria for 
release for unrestricted use. 

All D&D activities performed by contractors and subcontractors will be in 
accordance with written procedures, specifications and work instructions. 

D&D activities will be conducted according t o  the California Division of  
Industrial Safety Construction Safety Orders, Title 8, Subchapter 4, o f  the 
California Code o f  Regulations. 

. .. 

All radioactive waste generated as,the result o f  D&D activities is expected to  
be disposed o f  at DOE'S Hanford site. 

Since there is no hazardous waste, as defined by the Resource Conservation 
and Recovery Act (RCRA), it is anticipated that no mixed waste (MW) will be 
generated. Radiologically contaminated asbestos, a Toxic Substance Control 
Act  (TSCA) waste, i f  encountered will be processed as low level radioactive 
waste (LLW). Asbestos containing material that is not radiologically 
contaminated will only be removed if needed to  provide access to  other areas 
requiring remediation. 

Solid waste will be characterized and packaged before leaving the controlled 
area. Waste will be stored in the waste staging facility (Geriatrics-1) until 
transported for off-site disposal. The waste packages will be surveyed for 
radioactivity prior t o  leaving the controlled area to  confirm that any residual 
contamination is within accepted standards. 

,, 
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Disassembly, segmentation, and removal o f  radioactively contaminated items 
will require the application of  contamination control devices and methods. The 
interior o f  Room 201 will act as the primary contamination control barrier. A 
HEPA-filtered air exhaust system wil l  be installed and maintained to  provide 
airborne contamination control. The interior of the building will be maintained 
at a negative pressure relative to  outside atmosphere. The negative pressure 
HEPA system combined wi th  the room's walls and ceiling will provide 
protection for the environment from accidental releases of  radioactive or 
hazardous materials. Releases to  the environment will be quantified as 
discussed in Section 2.2. 

2.0 EFFL UEN T MONITORING 

2 .  7 Liquid and Solid Waste Effluent Monitoring 

Liquid and solid waste effluent streams are not expected to be generated during the 
D&D of  Room 201. 

2.2 Air Effluent Monitoring 

2.2.7 Room 207 

. NESHA-P modelling calculations show the radioactive content of  the effluent to  be 
below the criteria in which continuous air sampling is necessary. Airsampling will be 
conducted at the stack exit. This sampling meets the requirements of 40 CFR for 
periodic confirmatory sampling. Air sampling systems will monitor effluent 
continuously while the ventilation system is in operation. 

Air effluent sampling is the responsibility o f  the PNNL subcontractor completing the 
Room 201 D&D. Prior to the ventilation system handling any potentially contaminated 
effluent, t w o  sets of background air samples will be taken. The background samples 
will be screened on-site and then sent t o  an off-site laboratory for analysis see below 
for analysis requirements). 

The room 201 ventilation system will have one filtered exhaust plenum to  the 
environment. This exhaust point will be monitored using a probe and an air sampler 
designed to  obtain isokinetic sampling downstream of the HEPA filtration. Air sample 
filters will be exchanged at a minimum of  every week except when short work weeks 
have provided to  small a sample volume to  achieve the required minimum detectable 
activity (MDA). In these cases the sample filter shall remain installed for the following 
week. 
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The samples wil l  be analyzed for radioactive material content. A t  a minimum, the of f -  
site laboratory will analyze the samples for Sr-90, Ra-226, gross beta-gamma, and 
gross alpha radiation. On-site screening is used t o  provide an early warning of  any 
possible degradation of  the HEPA filters. An  abnormally high radioactive material 
content(e.g., above instrument minimum detectable activity) on  sample filter would 
be a key indicator of such a failure. 

During any periods where work is conducted where the exhaust system is used for 
asbestos abatement, additional (separate) air samples will be taken and analyzed for 
asbestos content (i.e., a fiber count) by a California-approved laboratory or other 
qualified individual. No other hazardous materials requiring air effluent sampling are 
expected during the D&D of  Room 201. In the event that'hazardous materials are 
encountered in quantities that require permitting or environmental monitoring this 
addendum will be revised accordingly 

2.2.2 Data Re view and Reporting 

Analytical results f rom laboratory analysis are reviewed for accuracy when received. 
The subcontractor responsible for the sampling shall be responsible for the evaluation. 
The analytical results are then tabulated and reviewed for trends. Standard statistical 
methods are used in the determination o f  accuracy and trending. Should any 
analytical result show an abnormally high or l o w  result or exceed an action level, an 

. -. . investigation . .. wi l l  be promptly initiated t o  validate the result and/or learn the cause of  
the abnormal result. 

3.0 ENVIRONMENTAL SURVEIL LANCE 

3. 7 Air Monitoring 

Air effluent emission modelling (CAP88) shows that the maximum dose in a year t o  
the public is less than 6E-9 mrem from the D&D of Room 201. Therefore, additional 
air sampling for surveillance purposes is not  required. 

3.2 Soil Sampling 

No additional sampling wil l  be needed to  support this work effort. Routine weekly 
contamination surveys will be performed on  the pavement in front o f  the Room 201  
access doors in  addition t o  daily inspections on  work days of  contamination boundary 
(building) integrity. This wil l  ensure that  any potential releases t o  the environment are 
detected. 
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3.3 Vegetation Sampling 

No additional sampling will be needed to support this work effort. Routine weekly 
contamination surveys will be performed on the pavement in front of the Room 201 
access doors in addition to  daily inspections on work days of contamination boundary 
(building) integrity. This will ensure that any potential releases to  the environment are 
detected. 

3.4 Groundwater Monitoring 

No additional sampling will be needed to  support this work effort. Routine weekly 
contamination surveys will be performed on the pavement in front of  the Room 201 
access doors in addition to  daily inspections on work days of contamination boundary 
(building) integrity. This will ensure that any potential releases to  the environment are 
detected. 

3.5 Surface Water Monitoring 

No additional sampling will be needed t o  support this work effort. Routine weekly 
contamination surveys will be performed on the pavement in front of  the Room 201 
access doors in addition to  daily inspections on work days of contamination boundary 
(building) integrity. This will ensure that any potential releases to  the environment are 

-. . detected. 

3.6 Nonrou tine Sampling 

See section 3.6 of the main body of this plan for details. 

3.7 Environmental Dosimetry 

No additional environmental dosimeters will be needed to  support this work effort. 
No additional reporting will be required. 
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1.0 INTRODUCTION 

This addendum specifies the environmental monitoring and surveillance activities that 
will be implemented during the Limited Field Investigation, (LFI) at the LEHR Site. 

1.1 Description of Activities 

The key aspects of the LFI activities are as follows: 

a Exploratory trenches, soil borings, and shallow soil sampling in the Southwest 
Trench Area, at the Southwest corner of the LEHR facility. 

a Exploratory trenches, soil borings, and shallow soil sampling in the vicinity of 
the Radium and Strontium tanks and associated leach fields. 

a Exploratory trenches, soil borings, and sediment sampling in the vicinity of the 
Domestic Septic Tanks. 

a LFI activities will be conducted according to the California Division of Industrial 
Safety Construction Safety Orders, Title 8, Subchapter 4, of the California Code 
of Regulations; as well as Title 29  of -the Code of Federal Regulations, Part 
191 0.1 2 0  Hazardous Waste Operations and Emergency Response. 

2.0 EFFLUENT MONITORING 

2.1 Liquid and Solid Waste Effluent Monitoring 

Liquid and solid waste effluent streams are not expected to be generated during LFI 
activities. 

2.2 Air Effluent Monitoring 

Environmental air samples will be collected from downwind of each work area for the 
entire work day during excavation and trenching activities. These samples will be 
obtained using a regulated air sampler, sampling at the rate of 1 cubic foot per minute 
(cfm), through a 4 7  mm. glass fiber filter. These samples shall be field counted using 
and integrated alpha-beta-gamma scalar and the sample indicating the highest level of 
activity will be sent for off-site analysis. One sample will be chosen from each 
worksite for laboratory analysis. 
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The samples will be analyzed for radioactive material content. A t  a minimum, the off- 
site laboratory will analyze the samples for Sr-90, Ra-226, gross beta, gamma spec., 
and gross alpha radiation. On-site screening is used t o  provide an early warning of 
any possible airborne radioactive materials resulting from the scheduled work. In the 
event that hazardous materials are encountered in quantities that require permitting 
or environmental monitoring this addendum will be revised accordingly. 

2.2.1 Data Review and Reporting 

Analytical results from laboratory analysis are reviewed for accuracy when received. 
The subcontractor responsible for the sampling shall be responsible for the evaluation. 
The analytical results are then tabulated and reviewed for trends. Standard statistical 
methods are used in the determination of accuracy and trending. Should any 
analytical result show an abnormally high or low result or exceed an action level, an 
investigation will be promptly initiated to validate the result and/or learn the cause of 
the abnormal result. Results of laboratory counting of the sample filters will be used 
t o  verify that no airborne radioactive materials, in excess of the Derived Concentration 
Guidelines (DCG), were released during the performance of LFI activities. 

3.0 ENVIRONMENTAL SURVEILLANCE 

Routine daily contamination surveys will be performed within the LFI work zones in 
-- ' addition to.daily inspections of the work area. Contamination surveys of personnel 

and material/equipment exiting the exclusion zone will be performed. This will ensure 
that any potential releases t o  the environment are detected. 

3.1 Air Monitoring 

No additional monitoring will be needed to support this work effort. 

3.2 Soil Sampling 

No additional sampling will be needed to support this work effort. 

3.3 Vegetation Sampling 

Noadditional sampling will be needed to  support this work effort. 

3.4 Groundwater Monitoring 

No additional sampling will be needed to  support this work effort. 
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3.5 Surface Water Monitoring 

No additional sampling will be needed to support this work effort. 

3.6 Nonroutine Sampling 

See section 3.6 of the main body of this plan for details. 

3.7 Environmental Dosimetry 

No additional environmental dosimeters will be needed to support this work effort. 
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