
__ 

---

Efl HucuIIJI.O.' aUOtt 1 

LOS ALAMOS 

INVI..ONMI'tTAL "!lTORATION 
"ecOId, Proc...III" 'Iclll\y 

EM neooul'nd.,. FOlm 
lIald. 1 0121 

----------------
RECORD TYPE IClrcle roluvant typo for m.L!ruK:i rOi!ord; typo 0' utttlchmonts should bo !lulectod on Keywords List): 

1J ENTERED 

, 

Anlll.,Ilonl Ollln 
C ""III·ul· elilltudv 
C(lmplIlfll 011111111 
Culll/llol 
CUlll/oillld OI~llilJ\I"(lfl 
D'Rwlllll 

RECORD CATEOORY: 


FAX 
FI\lIl/.. 
FUlln 
Inl'''lIiuw 
Lllh" PUIlIllIUII Nllluu 
I.uuhuuk PIIU\1.l 

__~ 
IP ftll PWU'",n"ullitJ UI ,. fUI R'ihItHIICIII 

RECORD FILMED (YIN): --1:4= 

Gl\IdyPlIIII 

PruCUOWtl Tuh",hutH' Rtluurd 
TIIIIIIIIIII,HlolI1"111111111"" I!Ulllluut 
VictimII1I0ul,11 Aukllllwl!1uUIl111111 
Work PIli"n",lorl 
Ollllll__~___H"yIIlW 

RECORD PACKAGE 11: __-"_--::_--____ 

ReCORD LOCATION: ______ 
___________..."-~ rI,ulffd,11 11111 IIltlll~.1__________..:.:.lh;:;.ld:.:.:If!:.;.:II.:.;:I":.:.:.:;h~~11I1 

fI.r.1..U: Comptele all fields; indlcAt& If not applicable or approprlato; p\O{lSO wrlto leglblv. Usc ER Roco,'d Index 
Form AU8el/ment Sheet If needud. 

ATTACHMENTS FILMED (YIN): _t;.~ 
IW",,, IIlIlluhmlllltN III Ulltl IItUlild IIImll,j;j-J------

TECH AREAIS) 


-IS"" 


./1 


ADS NOtSI 

lOCATION:___ 
(l1ll1I1I1I11I 'UlIIIIlOI1 III nlhIUhlJlfllllll.) 

was NO(S) 

/l!1I 11/11 VAN I WII NOli'. 

~TRUCTURE NO(8)1MDA 

3:!- S""~ "'u,~S; 'r/~ (" 
_ ¥Y'.z, JI.r~ W~-:J,/IJ 

"ld~. ~ ~I S:,/2./ I:r 

!Jr"- r"'J J'fll, ~ 16;·11 
.,~ 9~ I:') r; l'l) ~7 

"I} I'" 1'11, ~'f/!t/ 

31597 

11111111111111111111111111111111111 



--... 

ATTACHMENT LIST 



360h' 
ER Rocordr Inden Form Attechmen1 Sheet tor EA Rtlcord I I D l  #; --LS _--I_- 

f!&[f_luma: Complmlr dl fields; lndlcsts II not appllclrbla 0 1  rrpproprlatn, Plsnra wrlts Irglbly, 

2/ 

z 

4b 

3 3  



/-- 



ER Records Index Form Attschment Sheat lor ER Record I,D. k I -) \ 1 

h f t  11 AUUhMJU: Complrts all flrtdr; Indicate if not applicable or npprnprlair, Plssri write Isglbly, 

. O U L  

5- 

IZ 

-. ---- 





E l i  I ~uco I t l  Iiiilttrc I:wm Koywrsrd Llvt 
(Sitlt, 1 of 21 

*"I-- - 
l!d!?W2JQS: Clrclu rslevsnt KEYWORDS lrorii ttiu l ist bulovt lur Eli  HocurJ I: .____.,. .'!':!,\' . 1.- 

MISCELLANEOUS (List othur I I iOux l r~~  criturin 119 riricnsvirry; I)lftii!;u writtr tttuibly): 
,,.____-_.___ 

FljJ.3. L A 

Firing Slto 
I7 9 c 11 I 
I:lsu lot 1 

.............................. 

.---..--I-- 
3lovu Dux 
Zriiiili 
3tlidilIlCfl 
2IJll .............................. 
- l l l l l ~ i H r l \ )  
.I 111 11 r do uu 

.-I Is t u r y 
1.1 ulo 
I-lotiiu Owriar 
1.1 u Ul i  

HSWA ~ ~ ~ l t l l t l d l J \ l U  IIIIII 
5ltllLl Wll!tltl 
At t i i i i i i l t i i~ i t i I~ l  

!-I y diol oil y 
I-I  y (11 t!t1 u 

ll11~1;lc~ 
i I1 I I1 IullluI 1 t 11 ti 011 
In Iploaloll 
I I1 111 011 lld nlul I t 

I n u  id en 1 
I I IC hiur ii t o r 
IllrltI!rIriill 
I i I I I1 t rii lloii 
Illjtlctlorl Wull 
IiiJury 
I r iortjrl tiiu 
Ill!;~~oction 
I ti!; t ii llir t io t i  
In t U t l l l l  
In t u ti t i )  Ac Ii on 
I I i tu rriiil 
lrltlJrvluw 
I 11 v uti I or y 
i r i  vu Y t I gn t i o t i  

I !; 0 to pu 

.............................. 

I I1 I l C t l  V Q  

I R M I 111 I i t  I 11 I I R H  I I I O  i t i  ti1 

MI~I~II~IIII) 

IwP ~ ~ l l l J t t l ~ ~ l t ~ ~ U t l  Wutk Pllltll .............................. 
l.ii b Job 
Lil 11 or;! t ory 
L I I  [I o o n 
Liltid 
Lllntl f iI I 
L i1 u n J r y 
Lttt1ct1 
Luiltl 
Loilk 
LUUill 



............................. 

1 

Utitlar round ii7r7i_ruqg 

............................. 
Wfirehouso 
MMIe 
M o r  

Varrpon 
V d l  
York 
Yorking Group 

lnc 

YB8 (Work Dtenkdowti 
D 1 ti) CI ti t n) 

............................. 



U ii ired SIC? t e s G ovr3 rn me t i  I Dcpartineiit of Energy ! 

memorandum 0 PC, 
Albuquerque Fietd Office 

i 

DATE: MAY 2 0 1992 
HCPLY '10 
AITNOF: EPD:GKL 

HQ Envlronmontal Survey Wtal Ruport SURJECT: 

TO: 
P, M, Rarnoy, Area Manager, AAO 
J, A,  Morfoy, A r m  Manager, DAO y 
K. A,  Corkon, Aron Maiiagor, KAO 
E, W. Boon, A r m  Managor, KCAO 
J, I., Ballows, Arcu Managor, LAAO 
G, W, Johnson, A r m  Maiiiigw, P A 0  H 

I 
't 

Attochod for your Information oro two (2) c o l h  of tho Eiivirotirnontnl Survey 
1 Flnul Roport for your respoctlvo liltcs, Tho roports contnln usolul informiition; 

h o w o w ,  gonorally, mora rucoiit informotion wid duln Is availnblo on spoclllc 
flridlngs due to subsoquotit audlts, invustlgatlons, und cloauras, With 1111s In 
mirid, C D ~ O  should bo omrcisud In ruloaslng Iho roport to pooplu or groups not 
fumillar wlth rocont work ln ttiosc areas, 

Spocilic quastions r o g a r d l n ~  this rrJport shocrld bo dlroctod to Barry H, Clark of 

gonoral quostions, plcaso contact Goorgc Loskrir at FTS 505-845-4482 or 

.Ii 

tho Offico of Envlronmontol Audit (EH-24), 1-10, tit FTS 202-586-8695, For 
, .  

William t lorrf j l l  a t  FTS 505-845-4300, 

At t iic t i m c  1'1 t 

CC: 

sol? pago 2 



L 

(1 cy. uach Report) 

I ?  cy, oach I?cport) 
N, S, Dlonos, WMOSD, AL 

cc  wlo attnctiriient: 
U, L .  Kror-lz, OESI-I, AL 
G, I, Inlow, OIEA, AI- 



B N V I R O W n E N T ~  AEBTORATXON PROJECT OFFICE 
ROUTfNa AND TRANBWITTXL 8 L I P  

3 .  

4 .  

5 .  

6 .  

- 

9.  

IUB31CTr HQ Invironmmntrl Survmy Final Hapork 

1 



USe DEPARTMENT OF ENERGY 

ENVIRONMENT, SAFETY AND HEALTH 
OFFICE OF ENVIRONMENTAL AUDIT 

ENVIRONMENTAL SURVEY 
FlNAL REPORT 

COS ALAMOS NATIONAL LABORATORY 
LOS ALAMOS, NEW MEXICO 



CONTENTS 

ECflON 
PRlfACR 

1'0 INTROOUCTION TO LOS A U M O S  NATIONAL UBORATORY 
1,1 She Settlng and Mlrrlon 
1,2 Summary of Survrry Flndfngs and Dhporitlon 

RISK INFORMATION SYSTIM RANKINa RESULTS 
2,1 Summary ot Integration Banal Concerns 
2.1 Inta ratrd Ranklng for the LAN1 

2,1.? Oercrlptlon of RIS Rlsk Groups 
2 A 2  RtS RIik Oraup Reidti  

2.0 

3,O RISK INFORMATION SY$TIM INPUTS FOR liXlSTlNO OR 
SUSPCCTLD ENVIRON MINTAL PROBLEMS 
3.1 RIS Inputifor Publlc Health Mearurar 

%1,1 RIS In u t i  for Indlvldual Rlsk Moarurar 
3 . d  Mmtimum Inclluidual Rtrk to Modrlrd 

Racaptor by Htrlth Ctfectr Typa 
3.1.?,2 H othrtlcrl Mmimum I ~ p o r o d  lndlvidurl 

11 r at Sit@ Boundr by Haalth tffrcts Typa 
3.1,1.3 
RIS In uta for Populatlon Maarbmu 
3.1,2.! Sln Io Contamlnrnt Populrtlon Rlrk by 

3,1,2,2 Stn le Contimlnrnt Population Rlrk by 
3.1.2,3 Multlplr Contrm rirnt Populrtlon Rlrk 

D lrco u n t ed 
3.1,2,4 Multipla Contamhant Popuhtlon Rlrk 

Undlrcou n ted 
3.1.3 1115 Inputs for Uncertainty Morrurrr 
3 A 4  1111 Inputr for flrnt of Arrlvd 

3,2 RIS Inputa tor Unulranmrntal Drprrdatlon Moarur r i  

RISK INFORMATION SYSTEM INPUTS FOR SITUATIONS 
THAT MAY RIPRltSUJT POl'ENTtAl FUtURt INVIRONMENTAL 
BRODLIMS 
4.1 

Lorr of lnstltutlonrl 7 ontrol 

Her 4 th Ettettr Typa - D l ~ o ~ t t t d  

P Har 9 th tff acts Ty a Undlrtountsd 

M.2 

4 0  

RlS Inputr for Publtc Health Mearurar 
4 A l  1111 In utr lor lndfvldual Mrk MairurQr 

4.1.1.11 Mwlmurn Indivldurt Rlrk to Moddrd 
Racaptor by Health I f f  ecta Typr 

41.1 ,a H othetlcrl M d m u m  t ~ p o i r d  Indlvidud dl i t  Site boundary by Health Effects Typ i  
4 A 2  RI5 In uta for Populrtlon Meaaurrs 

4,1.1.! Sln Io Contarnlnint Populitlan Nlrk by 

4,1,2,1 Sln Ir Contrmlnant Population #Irk by 
Har 9 th gffrctg Typ8 9 DlStount#d 

Hea 9 th EHactr Tjpe Undlrraunted 

V I  

1 
1 
3 

6 
6 
8 
1 

10 

14 
14 
14 

18 

l a  
11 

74 

25 

25 

15 
2 1  
28 
31 

a t  

36 
36 
37 

37 

37 
40 

40 

41 

B 

i I  

1 



CONTENTS (Con tl nu ad) 

4A2.3 

4,1,2,4 

4, l  b 3  RIS Inputs for Uncertainty Mwsurer 
4 1  , I  RIS Inputs lor  Time of Arrlvd 

4,2 R16 tnputr for Environmental Degradation Measurer 

SUMMARY OF FINDINGS NOT INCLUDED WITHIN THC 
SUMMARY RANKINGS 

Multlple Cantnmlnent Populatlon Risk 
Oircou n ted 
Muttlple Contamtnant Population Rlsk - 
Undfrcountcd 

5,O 

6.0 RANKING UNIT NARRATIVES 
6.1 Eniatlng or Suspectad Environmsntil Problems 

8 , k l  Sediment Contarninstlon in Cinyonr 
6 , t . l  Former Llquld Digpomt 
6,1,3 Flrln Sltos 
&1.4 
&t .S  Technlcal Are8 1 
b , t b  Sadlrnent Conteminatlon from OutCallr 
8J.7 Past tl uld Releases 

6.1.0 Potanttally Inadequate Oecontrminmt/on and 
Dacommlsrlonlng 

6 , 1 b j o  Area P 
Ll,t,ll Tachnlcrl Area 54 
b , l , l 2  Tachnlcal Area 33 Marshy Are8 
IL1.13 Petrntirl for Releases from Ridlorctlvr 

Wwtr Tanks 
8,l , I 4  Potantla1 for R e l c a ~ w  from Underground 

Storo rTank i  
6, l  .15 Poten 1 Irl Larks from Abandoned or Removed 

Underground Storage Tanka 
6.2 Situations That M i  Represent Potenthl Future 

Potentlrl for Future Relaaies from Product Drums 
Potontlrl for PCB Releaser from Translormars 
Potential lor Future Ralaarrr from Nonradioactive 
Aboveground Tanks 

Lan 61 Illr and Burn Pits 

6.1.8 O p m  3 umps and boneyards 

Lnvlronmerotrl Pro z )ems 
6,2J 
&2,2 
6,2,3 

7.0 LIST O f  QUALIFIERS TO THE RISK-BASED RANKINGS 

8 4  ?lNOlNQS AN0 OlStRVAtlOIJS 
ILl Actlva findings and Observationr 

8 A l  Air 

8 , l J  S u h c e  Wi t r r  
e , u  5011 

fiArjE 

41 

41 
42 
42 
42 

P 
47 : il 
4a 
40 
49 
s2 
55 
57 
60 
62 
64 
67 

5 
1 + 

69 
72 
74 
76 

78 

81 

a3 

05 
05 
88 

90 I 
4 

93 



CO NTE NtS (Con t I i? u e d) 

1IICTION 
& l A  Groundwater 
8,13 Wait, Mlnrgrmerit 
8,lA Toxic and Chrmlcal Mateddr 
1),1 ,t Iladlstlon 
8,14 Qurlhy Assurancelquo\ky Control 
U . 9  Inrctlva Sltrr and Releaser 

a.2 Clored flndinga and Observations 

PAOL 
103 

04 
111 
122 
122 
? 23 
153 



FIGURES 

t!wwl !?.&a 
1 

1.1 Location Map Showing the Lor Alamor National Laboratory 2 
142 Approximate Locations of Ranking Un1t.s for Los AldmoS 5 

National Laboratory 

NVMBER 

1 , I  

2.1 

2,2 

3,6 

4,t  

4,2 

4,3 

4,4 

4,s 

TABtES 

mu i3 .- 

LANL Ranking Units 

RIS Ranking for Existing or Suspected Environmenta 
1 

4 

1 1  1 
I Pro b t e ms 

1 

I 

RtS Ranking for Situatlons That May Represent Potential 
Future Environmental Problems 12 

I 
RIS Public Health Inputs for Existing or Suspected Environmental 
Problems - Individual Risk Measures 

RIS Public ktaalth Inputs for Existing or Suspected Environmental 
Problems - Population Measurer 19 

RIS Public Health Inputs for Existing or Suspected Environmrntal 
Problems - Uncertainty Measures 27 

RIS Public Health Inputs for Existing or Suspected Environmental 
Problems - Time of Arrival ' 29 

4 

I 15 

I 

RIS Environmental Degradation Inputs for Enirtlng or Suspected 
Envl ron mental Problems 32 

Ssnsitiva Environ mot7 t Categ odes 33 

RIS Public Haalth Inputs for Situations That Ma Rlaprssent 

Risk Maasurrs 

R1S Public Haalth Inputs for Situations That May Represent 
Potential Future Environmental Problems - Population Measurer 

38 

39 

Potmtial Future Environmental Problems - Ind r vidual 

RIS Public Health tnputs for Situations That May Represent 
Potential Future Environmental Problems - Uncertainty Mearures 43 

RIS Public Health Inputs for Situatlons That May Represent 
Potmntial Future Environmental Problams - Tlmr of Arrival 44 

RIS Environmental Degradation Inputs for Sltuetlons That May 
Fhpresent Potential Future Envlranmrntal Problems 48 



PREFACE TO 
THE DEPARTMENT OF ENERGY 

LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEY FINAL REPORT 

Thh Report contains the rosults of the U,S, Department of Energy (DOE) 
Environmental Survey a t  the Los Alsmos Natlanal Laboratory (LANL) In 10s Alamoli, 
New Mexico, It includes the final findings of tho on-site assessment of 
environmental problems and areas of cnvlronrrierital risk, and the final rlsk.based 
ranking of those problem, Information presented In this Report is  based on data 
collected during the on-site assessment in March and April 1987, 

The LAN1 Survey is a portion of a larger, comprehensive program of Environmental 
Surveys conducted a t  36 major DOE operating facilities, The Environmental Survey 
Program was one of several lnitiatlve~, announced on September l e ,  1985, by then 
Secretary ot Energy John 5, Herringtan, to strengthen the Envlranment, Safety and 
Health (ES&H) programs and activities wlthln DOE, It 1 1  fundamentally an Internal 
DOE managenient tool designed to facilitate long-range planning and efficient 
altocation of limited resources, 

The purpose of the Program is to Identify, via "no fault" baseline Surveys of al l  the 
Department's major operating facilities, environmental problems and areas of 
environmental risk, and then to rank the identified problams based on risk, Because 
the Survey is  a "no fault" envlronmental assessment rather than an audit, it is not 
intended to identify specific Instances of noncompliance or to analyze 
environmental management practices, Such incidents andlor management practicer 
are used, fiowevw, as a mains of identifying existing and potential environmental 
problems, 

Another purpose of the Survey is to  develop a baseline of  env/ronmental 
information which allows DOE to measure and validate future environmental 
performance at  its facilities, It can also he used to  establish priorities, using the 
background information, for ongoing and future environmental audit programs 
within DOE, 

V i  



The Environmental Survey Program has been managed by the Office of  
Environmental Audit (EH-24) under the Assistant Secretary for Environment, Safety 
and Health (EH-I), The Program has consisted of three major aspects .- on-site 
assessments, sampting and analysis, and prioritization, It has been conducted in 
accordance with the protocols and procedures set forth in the DOE Enylrcmrnental 
survey Manual (DOE/EH-O053, August 1987), Areas of technical specialty covered In 
the Survey are related to environmental media, Including air, surface water, 
groundwater, and roil; and non-media erwironmental issues, including waste 
management, toxic and chemical materials, radiation, environmental quality 
assurance, and inactive sites and releases, 

The on-site azsersnrents were impletnented using five teams, each conslstlng of from 
4 to 19 outside ercperts in the technical a r e a  descrlbed abovo, led and managed by a 
Team Leader and Arsirtarlt Team Leader from Et{-24. The irivestigationi were 
conducted to identify environmental problems and risks, which were defined to 
include the foltowing: 

0 pollutants or contaminants in the air, surface water, groundwater, or 5011 

r rwl t lng from DOE operations that pose or may pose a hazard to human 
health or the environment: and 

conditions a t  DOE facilltles that coutd potentially cause the release of 
pollutant; ar contaminants to the envirenment in a manner that niay p o w  a 
hazard to human health or the environment, 

The results of the on-dte assessment fur LAN1 were included in the la3 A l ~ f f l ~ i  
National labwatory Envirqnmqntal S u r v ~ y  PrelirninarY Report (DOEIEH/OEV-12-Pf 
January 1988), This document included both a baioline description o f  the technical 
areas covered in the Envlronrnsntal Survey 3s well as prellmlnary findings of eltlstlng 
or potential environmental problems, 

Subsequent to  on-site actlvlties, sampling and analysis (S&A) was conducted by DOE 
national laboratories based on plans developed by the Survey teams, The SUA effort 
was designed to confirm the pretence or atswnce of contamlnation rather than to 
fully characterize the nature and extent of contamination, Results were used to 
assist the Survey team in f i l lhg data gaps asiodated with findings, In further 
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defining the existence and magnitude of idori t i  fled envlronmental problems, and in 
more effectively evaluating risk, Tha S&A data  base i s  maintained by EG&ti  Idaho's 
Data Appllcations Unit a t  the Idaho National Engineerlng Laboratory, 

In addition to S&A, technical review comments on the Preliminary Report were 
received from the sites and/or DOE Field (formerly Operations) Offices, A follow-up 
l i t e  visit to LANl was also conducted in June 1989, more than 2 years after the on- 
site a~seisment,  to observe the corrertivc actlonr made to date on Survey findings, 
The rcul t r  of S&A, technical review cornmetits, and follow-up visit  observations 
were usad to revise the Preliminary Report findings, The rerultlng Final Survey 
Findings as well as any closed Preliminary Survey Findings are presented In Sectlon 
8.0 of this Report, It should be rioted that  correctlve actions taken by the site 
wbrequent to the follow-up visit  are not ref lected in the Final Survey FlndIngr, 

The third portion ot  the Environmental Surwy involved the risk-based rankirlg of 
environmental problems identified during the on-site assessments T h l ~  was 
accomplished in two major phases .- Mechanistlc and Judgmental, The Mechanistic 
Phase included the aggregation of  Survey findings into ranking units (groups of 
findings consisting of  dmilar environmental problems, environmental settings, or 
institutional concerns); developing data associated with the ranking units, including 
S6A results, for input to  the Multimedia Environmental Pollutant Astessment System 
(MEPAS) model; and running the  MEPAS modal, The MEPAS rnodet i s  described In 
3uDplimental Mathematical Formulas: Tho Muhimodla Environmental Pollutanf 
Aiiewrwnt System (MEPAS1 (Pacific Northwest Laboratory, PNL-7201, 1989), The 
Judgmental Phase involved Integrating the MEPAS model resuit3 [the Hazard 
Potenttal lndox (HPI)] for each ranking unit with 12 other public health and 
anvironmentat degradation criteria as part of the Risk Information System (HIS) to 
yield an overall risk group for each ranking unit, In some cases, ranking units were 
not amenable to MEPAS modeling because they did not deal with public health 
issueg, For these ranking units, evaluation was based on the environmental 
degradation criteria of RIS,  RIS is further described in b.nalyil$ of Health lmma 
Innut3 to t he U,S. Dsoartment of Enerqy'l Risk Infgrmation System (Pacific 
Northwest laboratory, PNL-7432, 1990). 

Preliminary results of the risk-based rankings fcr DOE'S 16 weapons production 
facilities were published in the Environmental Survw Preliminary Summaw Regorf 
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of the Defense Production Facilities (DOE/EH-0072, September 1988), t h a t  
document was prepared in response to the hlgh dcgree of public interest in 
environmental problems a t  DOE'S defense production sites. However, the 
preliminary rankings in that report wcre represented only by the #PI, and dld not 
incorporate S&A, site accuracy review comments, or the 12 other public health and 
environmental degradation criteria of the RIS, Ranklngs for lANL were included in 
the Preliminary Summary Report, 

Since the publication of DOEIEH-0072, ranking units for a l l  36 DOE facilltles in the 
Environmental Survey Program have been consldercd and, where appropriate, have 
been developed and modeled using MEPAS, S&A results and slte commonts have 

applicable, and RIS has been applied to  the MEPAS model outputs, The final 

Sectlon 2 ,O of this Report; the final ranked results for Indhldual A I S  criteria, 
Including HPI, are presentod in Sections 3,O and 40,  These results are based on 

visit, They do not reflect corrective sctlon3 taken by the site subsequent to the 
foltow-up visit. However, sites have provided updates of the regulatory aspects and 
s t a t u  of each of the ranking units as o f  1990, whlch are presented in Section 6,O,  

(1 !r 
(3 
4 

3 
(1 
14 

I 

'1 

been Incorporated into tbe ranking units and modeling input parameters, where 

integrated fl& rlsk-based ranking results for each LAN1 ranking unit are presentad In 

informatlon collected during the on-site a ~ m m e n t  and during the 1989 follow-up I '  .5 

Subsequent to the time of the on-site Environmental Survey and the 1?69 follow-up 
visit ,  several DOE Headquarters programs, including the Environment, Safety and 
Health Tigor Team AssesJments and the Envirnnmentd Restoratlon and Waste 
Management Five-Year Plan, have becn Inltlated, these programs are further 
id en t i fy i n g e nvi ro n menta I pro b I e mi s and en su r i n g Imp I e menta t I o t i  of cor r c! c t  I v B 

action3 for those problems, 



1 ,o INTRODUCTION TO 105 ALAMOS NATIONAL LABORATORY 

1 ,I Sit4 Settlnq and Mlorlon 

This section describes the environmental setting and mlsslon of the Los Alarnos 
National laboratory (LANL), It i s  based on information collected during the otvsite 
Environmental Survey in March and April 1987, MNL Is located on a 28,186-acre slte 
in north-central New Mexico, The laboratory Is approximately 25 miles northwest of 
Sante Fe, New Mexico (see Figure l . l ) ,  The primary misslon of the LANL is nuclear 
weapons research and development, Other current program.; include magnetic and 
inertial fusion, nuclear fusion, nuclear safeguards and security, and laser separation, 
The LANL has been in operation since 1943. 

Los Alamos County i s  a small incorporated county located in north-central New 
Meltico on thr Pajarito Plateau between the Jemer Mountains to  the w ~ 5 t  and the  
Rlo Grande Valley to the east, Los Alamos County Is 60 miles north-northeast of 
Albuquerque and 25 mites northwest of Santa Fe, Within the county are the LAN1 
and two adjacent communities, Los Alamos and White Rock, The tANL also occupies 
a small portion af Santa Fe County, Sixteen drainage areas, with a total of 52,500 
acres, pari through or start with the LANL site, Streamftow in these canyons is 
intermittQnt. Springs on the flanks of the Jemer Mountains supply base flow into 
the upper reaches of some canyons, The amount of water i s  insufficient to maintain 
surface flows across the LANL site before depletion, Runoff from heavy 
thunderstorms or heavy snowmelt reaches the Rlo Grande several tlmes a year, The 
main aquifer in the LANL area is located within the Tesuque Formation beneath the 
entire plateau and Rio Grandr Valley* The lowest part of the Puye Conglomerate 
and thr Tasuqua Formation a m  within the main aquifer beneath the central and 
western portions of the plateau, The depths 'to water below the mesa top5 range 
from 1,200 feet  along the western margin of the plateau to  about 600 feet along the 
eastern part, 

Los Alamos has a semiarid, temperate mountain climate, Average annual 
precipitation is nearty 18 inchel, Forty percent of the annual precipitation occurs 
during July and August in the form of thunderrrorms, The rest of the precipitation is 
from winter storms, Surface winds in Los Alarnos often vary dramatically with time 
of day and with location because of the complex terrain, With light, large-scala 
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winds and clear skies, a dilrtinct daily wind cycle often exl3ts, A light southeasterly to 
southerly upslope wind occurs during the day, During the night, a light westerly to 
northwesterly drainage wind occurs, On the whole, the predominant winds are 
southerly to westerly over Los Alamos County, 

1,2 Summary of Survev Flndlnqs and bhposition 

The Survey for the LANL includes 36 Category I 1  and Ill findings, Section 8,O of this 
Report includes all LANL Final Survey Findings; complete versions. of active findings 
are included in Section 8,1, and summaries of closed findings are included in Section 
8,2, 

Two of these findings were not ranked as they were beyond the focus of the 
prioritization: one because it represents a compliance issue and the other because it 
dealt with worker safety, These findings are summarlred in Section 5 , O  of this 
Report, 

The remaining 34findings are grouped into 18 ranking units (Table l , l ) ,  al l  of which 
warm evaluated using the risk-based Multlmedla Envircrnmental Pollutant 
Assessment System (MEPAS) model, This model i s  described in $mdemental, 
Math ernaiical FQ r n  u lar : The M ult irn ed la Envi ra n me n t a i  Pollutant Asse.ssment 
Sy,tern (MEPAS1 (Pacific Nurthwest Laboratory, PNL-7201 , 1989), Fifteen of these 
ranking units represent existing or suspected environmental problems and are 
discussed in Section 3,O of this Report, Three represent situations that may represent 
potential future environmental probterns, Thew ranking units involve the potential 
for uncontained releases from nonradioactive aboveground tanks, polychlorinated 
biphenyl (PCB) transformers, and product drums, and are discussed in Sectlon 4,O of 
this Report. None of the ranking units deal with environtnental problems which 
MEPAS cannot address, The locations of the 18 rankirig units are shown on Figure 
1,2* The integrated summary ranking of all LAN1 ranking units, using the U,S, 
Department of Energy's Risk information System (RIS), 1 1  presented In Sectlon 2 , Q ,  A 
dixusslon of each ranking unit, including the method and results of MEPAS 
modeling, where applicable, Is presented In Section 6,O; qualifiers to the rlsk-based 
MEPAS modeling are presented in Section 7,0, 



TABLE 1 , l  

U N L  RANKING UNITS 

EX i STl N 6 0 R S U 5 PE CT E D E NV1 RO N M E NT A 1 P R 0 6 1 E M 5 

Loca?ion on 
Flqure 1 , i  

a 

a 
a 

0 

a 

a 
0 

a 
0 

a 
a 

Srdiment Contamination in Canyoris A 
Former liquid Dispo3al L 
Firing Site3 0 
Landfills and Burn Pit3 N 
Tachnical A r m  1 0 
Sodiment Contamination from Outfalls C 
Past Liquid Releasei J 
Open Dumps and Boneyards K 
Potentially Inadequate Dtcontamincltion 
ind Omcommission i ng F 
A m  P P 
Tachnical Area 54 D 
Trchnlcal Area 33 Marshy Area E 
Potential for Relsascrs from Radioactlve Wasto Tanks F 
Potantla1 for Releases from Underground Storago Tanks K 
Potential leaks from Abandoned or Retnovrd 
Undqrground Storago Tanks M 

SITUATIONS THAT MAY REPRESENT POTENTIAL FUTURE ENVIRONMENTAL 
PROBLEMS 

Potantial for Future Releases from Product Drums 

Potontiil for Future Releases from Nonradioactivr 

I 
Potential for PCB Roleascrs from Transfarmars H 

0 

Aboveground Tanks C 

.4. 
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200 RISK INFORMATION SYSTEM RANKING RESULTS 

The US, Department of Energy’lr (DOE’S) Rlsk Information Systern (HIS) generates a 
risk-based score for each existing or potentlel envlronrnental problem included In 
the Envirormental Survey, RIS consists of  13 individual input criteria, 10 of which are 
measures of risk to public health and 3 of which are rnuasures of environmental 
degradation. RIS is further dssctibed in Analvrls of Health Impact Inguts to  the U , 5 ,  
- Department of Enerqy’s R h k  Informationystem (Pacif ic Northwest Laboratory, PNL- 
7432, 199U), Each of the 13 criteria and their rewl ts  for the 10s A h n o s  Natlonal 
Laboratory (I”) are discussed in Section 3,0, These results are based on 
information collected during the on-site crmssment and during a follow-up visit in 
1989, They do not ref lect  correctlve actions taken by the site subsequent to the 
follow-up uirit. 

This section examines the integrated RIS ranking results for the environmental 
problems a t  the LANL, which are based on the judgments of the Integration Panel, a 
group composed of environmental managors from throughout DOE, The ranking i s  
discussed attar a brief review of the risk criteria that the Integration Panel fe l t  
should mort heavily influencr tha RIS score, 

The integrated ranking of anvironmer,tal problems at each DOE facil i ty reflects the 
judgments made by the Integration Panel In wrightlng the importance of the 13 risk 
cr i ter ia in the RIS, The Pansl determined which rlsk factors should most lnfluence 
the ranking unit’s final scoro, For instance, the Panel gave greater weight to human 
health risk3 than ta potential environmental degradation, reflecting a high degree 
of concern with protecting public health; nevertheless, the Panel sought to  give 
sufficient emphasis to potential environmental degradation t o  ensure that this 
factor had a significant ef fect  on the final ranking, 

Within tha health risk category, the Panel gave significantly greater emphasis to 
current and nearqterm risks than to  h g = t e r m  risks, and greater emphasis to ranking 
units a t  which crit ical data were barred upon measured or monitored values, as 
opposed to conservative assumptions, in addition, the Panel weighted equally risks 
to maximally exposed individuals and risks to the total oxposed population, Thir 



decision reflected the Panel's concern that the ranking sufficiently account for both 
the severity of risks to any one individual and the ex ten t  of risks to the population as 
a wholo, For both population and individual risk, however, the Panel draw sharp 
distinctions concerning the magnitude of risk, glving strong emphasis to Levet 5 risks 
(La,, highest assigned level) and progressively less emphasis to lower risk levels (see 
Sections 3 , l J  and 3,1,2) ,  

In its evaluation of risks to maximally exposed individuals, the Panel's judgments 
changed depending upon the time period projected for the onset of significant 
exposures, For ranking units a t  which risks are considered current or n e w t e r m ,  the 
Panet gave greater emphasis to rirks to  the modeled receptor than to the 
hypothetical receptor a t  the site boundary, For ranking units at  which risks aro 
considered long-term, however, the Panel gave equal etnphasis to these criteria, 
reflecting the belief that thr hypothetical exposure scenario represents an 
incrsastngly realistic measure of risk in later yeerlr, The Panel also gave sllghtty 
greater emphasis to catcinogrnic risks than to non-carcinogenic riskg, Finally, In 
comparison to the other indlvidual risk measureg, the Panel gave relatlvely llttlr~ 
amphasis to the loss of institutional control criterion, b u t  did give thls factor slightly 
greater emphasis for ranking units identified as long-term risks, 

jn its rvatuation of rhks to the total exposed population, the Panel chose to  rely 
eaclusively on tho multiple contaminant dhcounted Hazard Potential Indolc (tipi), 
This decision reflected the Panel's bellef that the ranking of  problems, to the enterit 
the data atlow, should take into account risks from all contaminant3, The declslon 
also reflects the Panel's belirf that the rilriklng should give greater emphasis to 
health effects eltimated to occur within the  first 70 years, as opposed to effects t ha t  
tho Muhimad8 Environmental Pollutant Asresgmsnt System (MEPAS) projects may 
occur centuriei from now, 

The Panel's judgments concrrnlng the ci'lterla that dewlbe  potentlal environmental 
degradation in wveral ways parallel those made for the health rlsk criteria, The 
Panel again gave greater emphasis to currmt than to  near-term risks, and greater 
emphasis to near-terrn than to long-term rllrks, In addltjon, the Panel a a i g n d  
progressively greater weight to 5ituatlons in whkh contaminants are considered 
mori likely to reach a sendtlvr environment, Flnelly, t h i  Panel gave greater welght 
to  ranking units that threatan to affect sensltlvr snvlronrnanti of global or netlonat 



I 

importance (e.g,, the orone layer, national parks) than to environments of statc or 
regional importance, but in general made relatively modorate distinctions among 
the sensitive environment categories, 

2.2 Inteqtatad Ranklna Cor the LANL 

2,261 Dascdptlon of RIS Risk Groups 

The R1S integrated score for each ranking unit is  based on the scores for each of  the 
13 component criteria and the relat ive importance assigned to each criterion by the 
Integration Panel, Because these scores synthesize the Integration Panel's subjective 
assessment of the importance of many risk factors, they do not describe risk in an 
absolute sense, Instead, the scores are a unltleu indicator of the priority the Panel 
would give each problem in establishing a risk-based ranking, As an integrated 
rneas?rre of relative risk9, the scores providr a means of ranking environmental 
problems that otherwise could not be compared on a consistent basis, However, 
recognizing th9 importance of interpreting RIS scores in a way that relater them to 
more commonly ujed measures of absolute risk, DOE'S Integration Panel divided the 
scores into five general categories, These categories represent groups of ranking 
units that shdre common attributes and, in the Panel's judgment, pose similar risks, 
The characteristics of  each of these groups are described below, 

Risk Group 5 inctudes the ranking units that, in the Panel's estimation, present the 
highest risk. All of  these ranking units exhibit the following characterisitics: 

the time period projected for initial health risks is current: and 
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the level of orre or both of two criteria given significant weight by tha 
Panel -- the multiplr contaminant - discounted population HPI Group and 
the maximum exposed individual (hlEt) risk to the modeled receptor -- is  
five, 



Risk Group 4 includes all ranking units not Included In Risk Group 5 that exhiblt the 
following characteristics: 

current health risks and a level  of four on the multlple contaminant 
discounted population HPI Group or modeled receptor r4El risk; and 

health risks projected within 70 years and a level of flve on the multiple 
contaminant - discounted population HPI Group or modeled receptor MEl 
risk; or health risks projected withln 70 years and a level of four on both 
the  multlple contminant - discounted populatlon HPl Group and 
modeled receptor ME1 risk, accompanied by a relatively high subscore for 
potential environmental degradation, 1 

Risk Group 3 includes: 

0 all remaining ranking units that combine a current time of arrlval for 
health risk9 with a level of three on the multiple contaminant - 
discounted population HPI Graup or modeled receptor ME1 risk; 

e other units idsntlfled as current health risks wlth a level  of less than three 
on the rnultiple contamlnant discounted population HPI Group and 
modeled receptor ME1 rlsk, but wlth re la t l ve ly  high levels on other factors 
(e,g,, a level of four for risk to the hypathetlcal recpptor at the slte 
boundary, or a relatlvely hlgh potential environmental degradatlon 
sc 0 r 0 ) ;  

ranking unit1 that are projected to pose no potcnt!ally slgnlflcarit health 
risks until 71 to 7,000 years frorn the present, but which receive relatively 
high potential environmental degrdqtion scares; or 

0 several ranking units t h a t  are projected to  pose health r lsks  wlthln 40 
years and that have a level of three or more on the  multiple contarnlnant 
- discounted population HPI Gruup, modeled receptor ME1 rlsk, or 
hypothetical boundary receptor ME1 rlsk, 



Risk Group 2 encompasses: 

all remaining ranking units identified as potentlal current health risks, 
These ranking units have levcls of one or two on the multiple 
contaminant discounted population HPI Group and modeled receptor 
MEI risk; or 

e other ranking units where the onset of significant health risks, i f  any, is 
projected to occur in later periods, and where scores for potential 
environmental degradation arc rclat ively moderate or low, 

Risk Group 1 contains the lowest-ran ked environmental problems, The prlmary 
characteristics of these ranking units arc as follow3: 

no significant health effects are anticlpated for a t  least 70 years, Wlth 
few exceptions, the designated time of arrival for all ranking unit3 is  
either 71 to 7,000 year5 or beyond 7,000 years; 

relatively low health risks, With some exceptlons, the ranklng units have 
levels of less than three for the multlpls contaminant - discounted 
population HPI Group and modeled receptor ME1 risk; and 

0 relat ively low potential environmental degradatlon scores, 

2,2.2 RIS Risk Group Resulta 

The RIS ranking results indicate significant variability in the risks posed by the 18 
ranking units a t  the MNL, Of the 15 ranking units considered existing or suspected 
environmental problems, Table 2.1 shows that the ilcoring system placed 5 ranking 
units in Risk Group 3, 6 in Risk Group 2, and 4 in Risk Group 1, Asshown in Table 2,2, 
of the three ranking units classified as presenting potential future envlronmental 
problems, one wa5 classified in Risk Grcup 3 and two had scores placing them in Risk 
Group 2, It is  noteworthy that the RIS classifled no LAN1 ranking unlts In the two 
groups of highest concern (Risk Groups 4 and 5) and that the majority of ranking 
units (12 of 18) appear in the groups of lowest concern (Risk Groups 2 and l ) ,  

I .  





8 



For existing or suspected envlronrnental problems, the ranklng unlts 111 Rlsk Group 3 
are Firing Sites, Former Liquid Dilpowl,  Scdlnient Contarnlnation in Canyons, Open 
Dumps and 8oneyards, and Technical Area 1, These ranking units were elevated to 
Risk Group 3 primarily because of their current times of arr ival  for health ef fec ts  and 
because of moderate health rlsk sstlmates (HPI  Group l eve ls  and modeled ME1 Levels 
3 or 2), The level of confidence in tlia da ta  used to estimate health rlsks also 
ehvated the ranking af these envlronmcntd problems (four of the ftvs ranking units 
were placed in Cr i t ica l  Data Category A) ,  

The I /X  ranking units in Rlsk Group 2 that pose exlstlng or Jurpected environmental 
problems are similar to those classified in R l ~ k  Croup 3 In that they have current 
times uf arr ival  for health effects, However, t h e y  dlffer In that they were estlmated 
to have lower health risk potential, the  rariklng units have multlple contamlnant - 
discounted HPI Group levels of 1 or 2; In addition, all but one reported an ME1 l e v e l  
1 modeled risk, The one ranking unlt that scored a t  l e v e l  2 on each of these 
measures (Landfills and Burn Pits) is clalrslfled as hevlng poor data quality (Critical 
Oata Category C), 

The lour existing or suspected environnyntal problems In Rlsk Group 1 were 
characterized by distant times of arr ival (all beyond 70 years), low population risks 
(discounted HPI Group Level 11, and low ME1 r lsk i  (ME1 level 1 or 2). 

of the three ranking units classified as potential future envlronmental problems, 
one -- Potential for Future Releaser from Product Drums -- war assigned to Risk 
Group 3 primarily because of i t s  current time of arr ival  and moderate heal th  rlsk 
potential (HPI Group Level 3 and ME1 l e v e l  3),  The remaining two ranking units 
were estimated to have current times of arrival, but received low scores (Risk Group 
2) because of  minimal health rlsk potential (#PI Group Level and ME1 Level l ) ,  



3,O RISK INFORMATION SYSTEM INPUTS FOR EXISTING CR SUSPECTED 
E NVIRO N M ENTAL PRO 8 LE M 5 

This section includes a description of the Risk Information System ( R E )  inputs or 
criteria pertaining to environmental problems classifled as either known or 
suspected to  currently exist, These types of problems include current contamination 
resulting from either past practices or current activltlei, 

The RIS inputs provide information on a number of aspects o f  risk to  public health 
and the environment. They include ten measurcs of risk to public health (Section 
3.1) and three measures of environmental degradation (Section 3,2>, The public 
health criteria consist of  three means of describing Individual risk (Section 3,1,1)1 
four means of describing population risk (Sectlon 3,1,2),  and two other mrrasures 
that act a1 an adjustment to the risk to public health (Sections 3,1,3 and 3,t,4), 
Overlying two of the population risk measuros and two of the indlvldual rlsk 
measurer is a health effects criterion, The environmental degradation criteria 
consist of a qualitative assessment of the potential for eontamlnants associated with 
thr environmental problem to  reach sensitive environments, 

3 , l  RIS Inputr*for Public Health Melrsurql 

RIS inputs for public health measures are Indicators of potential impacts to human 
health a1 a result of contaminant exposures, These meagures are categorltad into 
the following three major tireag: 1) Individual rhk; 2) population risk; and 3)  
adjuitrnent factors, which consist of uncertalnty and contaminant time o f  arrival, 

lndividual risk measures presrnted in Table 3,t focus on risks to an itidlvidual a t  
three potential receptor locations, The maximum individual risk to the modeled 
receptor provides the maximum individual risk to current potential receptorg, The 
maximum individual risk to ths hypothetical boundary receptor provides indlvidual 
risk information at the l i t e  boundaryl which may be considered a worst-case locatlor, 
lor the off-site public (assuming current site i l cce js  restrlctlnnr are maintained), The 
!air of institutional control, condstent with the U,S, Department of Energy's (DOE'S) 
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current radioactive materials management, assumes current site access restridlo s 
are relinquished after 100 years arid an individual has access to the l i t e  at that time, 

Tabla 3 , 1  provides data concerning calculated risks, the tlme perlod in which the 
calculated risk occurs, and the type of health effect associated with the risk, It also 
provides a qualitative estimate of  the contamination remaining a t  the site under the 
loss of institution a1 cant rot scenario, 

The calculated Maximum Individual Risk Lcvels for both the modeled receptors and 
the hypothetical boundary receptors are defined In terms of levels a t  which 
regulatory actions are generally initiated, 

LEVEL 5 - Individual risk level i s  generally above levels a t  which regulatory 
decisions are made and is equal to or greater than a 10.2 risk for carcinogens or 
a level greatsr than or equal to 100 times the reference dose for non- 
carcinogens, 

LEVEL 4 - Individual risk level  is generally above levels a t  which regulatory 
decisions are made and is less than a risk of 10.2 but greater than a risk of 10.4 
for carcinogens or a level less than 100 b u t  greater t h a n  ur equal to IO t h e 5  
the reference dose for non-carcinogcn5, 

LEVEL 3 - Individual risk tevel i s  generally within levels reqgiring further study 
under regulatory programs arid is less than or equal to a risk of 10.4 but greater 
than or equal to a risk of 10.6 for carcinogens or a level less than 10 times but 
greater than or equal to  the reference dore for non-carcinogens, 

LEVEL 2 - Individual risk level is  generally below lcvr/s at which regulatory 
actions are taken and is less than a risk of 10-6 but greater than or equal to a 
risk of lO.9 far carcinogens or a leve l  less than the reference dose but greater 
than or equal t o  one-tenth the reference dose for non-carcinogens, 

LEVEL 1 - Individual risk level Is generally below levels a t  which regulatory 
action5 are taken and 11 less than a risk of 10.9 for carclnogens or a level less 
than one-tenth the reference dose h r  non-carcinqens, 



The T h e  Period of Maximum Impact indlcatcs the 70-year period durlng which the 
msalmurn risk Is projected to occur, The Multlmedla Environmental Pollutant 
Azsassrnent System (MEPAS) was designmi to evaluate chronic heelth Impacts 
following the U.S, Environmental Protection Agency (EPA) guidance for both non- 
radioactive and radioactive constit~ents, Althuugh the duration of enposure vades 
between problqms, the effects are computed In terms uf 70-year Hfetlmei, 

The Health Effects Type indicates whe the r  the human  health risk is projected to 
result from a radionuclide, carclriogen (other than a radlmuclide), or non= 
carcinogen. Radionuclide! and carclnogeni other than radioiiuclldeu are separated 
to match the historical diviilon for considcring health effects, The health effects for 
radionuclides were based on avellable National Research Councll recommendetioni, 
EPA guidance [i*e., Integrated Risk lnformatlon System} was used as th r  prlrnsry 
source of toxicity values for the o ther  carclnogens, 

3,1,1,1 Maximum Individual Ritk tq  Modeled Receptor by Health EffectsTypg 

This criterlun, as shown In Table 3 , l  (column A), presrnts the Maximum tndlvldual 
Rlsk Level, Time Pkriod of Manlmum Impact, and Health Effects Type projected for 
current potential receptors, Comparing this criterion to populahn risk maajures 
presented in Table 3.2 allows decision makers to be aware of situations involving 
large impacts to small populations, It also identifies when high scores are due to 
small impacts to large populatlons, 

All the ranking units for 10s Alamos Natlonal laboratory (LAN!.) result in indlvidual 
doses to modeled receptors a t  levels lower than those a t  which regulatory actions 
are generally taken. Two of the ranking units fall In that range of scortts which may 
require further study. In throe of the ranklng uglts the individual risk to modeled 
receptors score does not mirror that of the populatlon-based criteria provided in 
Tablr 3,2 (column C), 

Health E f f e c t s T w  

This criterion, as shown In Table 3,1 ( c d u m n  e), prssents the Manimum Individual 
Risk levcl, Time Period of Maximum Impact, and Health Effects Type posed by 







projected contamination a t  the slte boundaryI This component is designed to 
simulate DOE'S current radiation msnagcmcrit approach concerning responribility 
for off-site impacti, I t  a h  provides useful information concerning situations where 
oft-site contamination may exist with no current potential receptors, 

To score this criterion, the potentla! maximum individual ingestion and inhalation 
risks were summed. The potential enposure from drlnklng water was determined at 
a location a t  the  rite boundary hydrologically downgradlent from the ranking unlt, 
The inhalation risk was determined a t  a boundary locatlon whlch approximates the 
locat!on where, considering prevailing winds and prolrlrnity to the boundary, the 
maximum risk would occur. 

In general, the LAN1 ranking units result in maximum exposed individual scores a t  
the LANL boundary that fall within those tcvvls that generally require further study 
ur lower, This generally mirrors thw scores for current receptors. One ranking unit 
scored lower for manimum individual risk to modeled receptors a t  the boundary due 
to the projected impacts from t h l i  ranking unit being located off-site, One ranking 
unit scored higher for maximum. individual rhk to modeled receptors a t  the 
boundary, This difference could be accounted for by the greater distance to cutrent 
receptori, 

3,1.1,3 IJJSJJQ~ Institutional Control 

This criterion, as shown in Table 3 , l  (column C), provides qualitative information 
concerning the impact uf potential contamination assuming the future loss of 
institutional controt over tha site, This crlterlon i5 patterned after current DOE 
guidelines for radiation management and thus assumes Institutional control is  lost 
after 100 years, a t  which tirna an individual would have access to the site, 

Thh criterion is described In terms of the fraction of the initia 
projected to remain in the soil 100 years from now as follows: 

MOST - A t  least half of the contamination remains, 

conta mi nat io n 

SOME - Less than half of the contamination remains, 



NONE - None of the contamination remains, 

NOT RANKED - Due to  difficulties in modeling, such projedons cannot be 
made for surface soil currently available for reupension or volatilization, 
Thus, ranking units whose scores are based on resuspension or volatlliratlon 
are not calculated for this criterion, 

Four of the ranking units a t  the LANL involve environmental problems where most 
or some of the contamination i s  projected to be remaining 100 years in the future 
assumlng no remedial actions, These ranking units mainly entall groundwater 
transport from underground storage tanks (USTs) which are projected to leak over a 
period of years, The ranking unit, Sediment Coritamlnatlon in Canydnr, is projected 
to have 5ome contarnination rernainlng 100 years In the future, The ranking units, 
Potential Leaks from Abandoned or Removed Underground Storage Tanks, 
Technical Area 54, and Potential for Relcsses from Underground 5toraye Tanks, are 
projucttsd to  have most of the aslrociated contamination remaining, 

3,1 RIS Inputs for Popuhtlon Measurnr 

I 

Poputation measures, preiented In Table 3,2, focus on risks to  the populatlon 
surrounding the site, Two policy Issues are assessed In addressing this measure -- 
time weighting and single (indicator) parameter versus multiple (characterlratlon) 
parameters, 

The population measures are glven in torms of the Hazard Potentlal Index (HPI) 
Group Level, The HPI Group Level i s  a compo5ite score that reflects the receptor 
population riik combined over ono hundred 70-year periods, The 70-year periods 
iimulats the approaimate Ilfotlrnes of indlvlduels, This combination Is presented a5 
both discounted (time weighted) and undlscaunted, In discountlng, the health 
effects associatad with each 70-yeat period are weighted half as much as the 
precwding 70.yrrar period to account for the greater concern of health risks that  may 
occur In nearer-term time frarneg, In additlon, the HPt Group level Is presented for 
both the highest risk for a single contamlriant (as an indicator of the slgnlflcanee of  
the problem) and the combined risk for muttlple contarnlnants (representative of a 
characterization perspective), The multlple contatnlnants measure ass~imer health 
effect! acro3i chemical! ara addltiue, Al l  four comblnationo of  the population 



measures (Discounted Single Contaminant, Discounted Multlple Contarnlnants, 
Undhcounted Single Contaminant, and Uncjlmuntrd Multlple Contamlnants) are 
presented in Table 3,2, 

There are five HP) Group levels describing populatiwn meawreg, HPI Group leve l  5 
include3 thom ranking units of most concern from the perspective of potential 
public health hazard. HPI Group Level 4 Include5 those ranking units of secondary 
concern from the perspective of potential public health hazard, HPI Group l e v e l  3 
includes those ranking units of tertiary concern from the perspective of potential 
public health hazard, HPI Group Level 2 includes those ranking units characterized 
as generally reaching receptors a t  levels well below those used i n  regulatory 
decisions, HPI Group Level 1 includes those ranking units that are nct expected to 
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Given the lewd of precision associated with the Envlronrnental Survey's date, MEPAS 
model resulti arc represented lctgarithmically, as HPI Groups, on a scale of 0 to 10, 
This prowider for relative ranklngs between orders of magnitude, However, for the 
population measures of the AIS, these HPI Groups are further aggregated Into HPt 
Group Levels to represent the level of significance associated with each as described 
in the preceding paragraph, 

* 

For each of the population measures, the corresponding HPI Groups included within 
the HPI Group levels are: 

HPI Group Level 5 HPI  Groups a, 9, i o  
HPI Group leve l  4 
HPI Group Level 3 
HPI Group Level 2 
HPI Group level 1 

HPI Groups 6 , 7  
HPI Groups 4 , s  
HPI Groups 1, 2,3 
HPI Group 0 

The Time Period of Maximum Impact indicates the 70-year period during which the 
maltimum risk is  projected to occur* MEPAS is focused  on chronic health impacts and 
thus, consistent with most EPA assumptions on chemical effects, calculates all 
impacts on the basis of a 70-year lifetime, 



The Health Effects Type indicates whether the human health risk is  projected to 
result from a radionuclide, carcinogen (other than  a radionuclide), or non- 
carcinoqm, Radionuclides are considered separately to allow the decision maker to 
identify whtch problems may be Impacted by recent National Research Council 
studies on the health effects of low-level radiation, this crlterlon allows the declslon 
makers to weight the various types of health effects as thsy see appropriate, 

3.1,2,1 Sinqlq Contaminant  Population Risk by  ttealth EffectsType - Di,counted 

This criterion, as shown in Table 3,2 (column A), Is represented by the HPI Group 
l e v e l  and Health Effects Type, By comparing this criterion to tha t  presented in 
column C (as discussed In Section 3,1.2,2), the effect of discounting risks associated 
with future 7byear periods is evident, 

Tha highest scoring rariking units a t  the LAN1 for this crlterlon are the Flring Sitas, 
Former l iquid Disposal, and Sedlment Contnmlnatlon in Canyons, which ranked in 
HPl Group l e v e l  3. The Firing Sites ranking uiilt involver telrt firing of high exploslver 
which resulted in the scaHtarlng of depletad uranium, Tha Former liquld Disposal 
ranking unit consists of 11 sites at  which radioactive and chemical llquid wester were 
formerly disposed of, With regard to  the Sediment Coritaminatlon In Canyons 
ranking unit, elevated levels ot heavy metals, organics, and radionuclide, have been 
detected in water and sediments in 10s Alamos, Mottandad, and Water Canyons 
downgradlent of the Technical Areas, 

The lowest scoring ranking units a t  the LAN1 resulted In an HPI Group Level 1, These 
low score9 can be attributed to the slow groundwater velocity and leach rates 
through the geologic formatiom underlying the M N l  and the low concentrations of 
con t am i n a n tg, 

The great depth to groundwater and low pormeablllty of the saturated zone revult 
in low scores for many of thr ranking units lnvolvlng potential groundwater 
concerns, Non-use of surface water downstream of the ranking units for irigestlon 
and/or bathing results in low m r c s  for problems inwnlving t h e  u5e of surface water 
for thew purposes. In a few instance$, due to the porsistenct! of  t he  eontamlnants 
potentially emitted, the air and overland transport pathways are a potential 
concern. 



3,1,2,2 Slnale Contaminant Populatior-1 Rlsk bv Health Ef fects  Type - 
y nditcou nted 

This criterion, as shown in Table 3,2 (column C), presents the HPI Group Level and 
Health Effects Type, By comparing this criterian to that presented in column A, the 
effect of discounting risks associated with fu ture ’fo-year perlods is evident, 

LANL ranking units for this criterion generally score In HPI Group Levels that are 
considered tertiary levels of  concern or lower, With the exception of two ranklng 
units, these scores mirror thoscl for the  discounted criterion (column A), The two 
ranking units that had increased scores involve potential exposures through the 
groundwater pathway, These patential exposures would occur in a more distant 
future tlme period, Thus, eliminating the discounting factors that are included in 
column A accounts for the higher scores for these ranking units, 

3, L2.3 PAultiale Contaminant Population Risk Discounted 

This criterion, as shown in Table 3,2 (column e), Is similar tothe criterion in column A, 
except that the time-weighted population risks for all contaminants are added, The 
Multiple Contaminant HPI Group Level assumes health effects across chemical3 are 
additive, This information allows consideration of multiple contaminants a t  a site, 
By comparing this criterion to that presented in column A, ,the effect of adding 
contaminant risks can be assessed, 

There is one change from the single contaminant discount6d criterion when 
multiple contaminantJ are considered, Considering the entlre suite of  contaminants 
identified as present in the Sedlment Corltamination from Outfalls ranking unit, 
multiple contarninants moved the score for that ranking unit up one HPI Group 
Level, 

3.1,2.4 Multiple Contaminant Population Risk Undlscounte$ 

This criterion, as shown in Table 3,2 (column D), is slmilar to the criterian in column C, 
except that the undiscounted population risks for al l  constltuents are added, The 
Multiple Contaminant HPI Group Level Ilndlscounted Is similar to the Multiple 



Contaminant - Discounted, in that health effects across chemicals are assumed to  be 
additive, This information allows consideration of  multiple contaminants a t  a site 
without discounilng the health risk to future generations, By comparlng this 
criterion to that prezenttld In column C, the e f fec t  of adding contaminant risks can 
be aswsied, 

There is one change from the single containinant - undiicounted criterion when 
multiple contaminants are conddered, Considering the entire suite of contaminants 
identified as present in the Sediment Contamlnatlon from outfalls ranking unit, 
multiple contarninants moved the score for t h a t  ranking unit up one HPl Group 
Level, 

3,1 RIS Inputs for Uncertainty Measures 

Uncertainty measures provide a perspectlve on the potential variability of the scores 
that are Influenced by the sensitivity of the MEPAS model and the quality of the 
MEPAS model input data, These criteria, as shown In Table 5 3 ,  include a qualltatlve 
assessment of the overall uncertalnty associated with thu resultant scoring, The 
uncertainty associated with the scores Is a comblnatlon of uncertainty associated 
with the MEPAS model sensitivity, represented BJ Modal Variability, and uncertainty 
associated with the data,  represented as the Cr i t i ca l  Data Category, * 

Model Variability represents the total varlntlon In the range of  HPI Groups (the 
logarithmic 0 to 10 scale), The Model Vatlabllity values are based on Multlmadia 
Environmental Pollutant AwJiment Syqtem (MEPAS) Sendtlvity Analysis of 
Comauttr C o d u  (Pacif ic Northwest laboratory, PNL-7296, 1990), The varlabllity 
sourca tables are documented In the prevlouily referenced Paclf lc Northwest 
Laboratory publicatlon, PNL-7432, T h e  rensltlvlty anidpi, war bared on i3 well- 
characterized site and identiflei variation in scoring ranging from 0 to 3 HPt Groups, 
depending an the applicable constituent/pathway, 

The Critical Data Category i s  an asserment by the modelers of the values assigned to 
those parameters which are most critical in driving the HPI score. Tho assesiment Is 
based on the murce of the critical data and ranges from Crlt lcal Data Category A, 
reoreJentina those rankina units with the lowest uncertalntv in the data, to Critical 





Data Category C, representing those with the highest uncertainty, The critlcal data 
categories are defined below bared upon the source of the cr i t lcal  data, 

CRITICAL DATA CATEGORY A - The valur!s irstld for the crltlcal data wsre based 
on meawred or monitored data ,  

CRITICAL DATA CATEGORY 8 - The value9 used for t h e  cri t ical data were based 
on a combination of measured or morlltored data and a moderate amount of 
assu m p ti a n s a 

CRtTlCAL DATA CATEGORY C 
derived nislnly from assumptlons, 

The values used for the critlcal data were 

Tha overall qualitative uncertainty score, which combines the two areas of  
uncertainty, is  presented as either hlgh, moderate, or tow, Since few of the ranklng 
unltr can be described as well characterized, It appears t h d  the uncertainty In the 
scores Is generally more a function of  the Cri t lcal  Data Category than of the Model 
Variability* Thus, in describing overall uncertainty more weight Is given to the 
uncertainty associated with the data than that associated with the model, 
Thrrefore, uncertainty characterized as low includes ranklng units with Crltlcal Date 
Category A; moderate includes ranking units with Critlcal Data Category 8; and high 
includes ranking units with Crit ical Data Catttgoty C, 

A relatively low amount of uncertainty I5 associated with the ranking unltr included 
within this site. Most of thQ uncertainty Is associated with the data used in the 
modeling. Tha highest scoring ranking unit at  the LAN1 has an associated tnoderate 
degrte of Model Variability, 

3,1,4 RIS Inputs for Tlmr of Arrival 

This criterion, as shown In Tabla 3,4, is  designed to describe the urgency associated 
with the errvironmental problem, Thus it separates impacts projected to  arrlve a t  
potential receptors within the next few years from those projected to arrlve In tlme 
periods farther in the future, The time of arrival indicates the time a t  which either 
thr individual risk to the modeled receptor first exceeds 10.7 for carcitiogenr 3 r  the 
dose exceeds one-tenth of tha reference dose for non-carclnogens. If impacts are 
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not projected to reach these levels, then the time a t  which the maximum iridlvtdual 
risk or daw to the modeled receptor occurs Is indicated In parentheses, These levels 
were chosen since EPA generally requires clrilriup adlom a t  the 10.6 or reference 
dose levels, The time of arrival Is deflncd bctow In terms of the period In whlch the 
above-descrl bed exposures occur, 

PRESENT - The above-defined exposure Is calculated or measured currently, 

WITHIN THE CURRENT 5-YEAR PLANNING TIME IiORIZON - The above-deflned 
exposure is  calculated to occur between 1 and 7 years from 1990 (],e,, until the 
end of tha 5-year planning period of 1992 to 1997), 

8 TO 20 YEARS - The above-defined exposure is cskulated to  occur during the 
8- to IO-ycar time period, 

21 TO 40 YEARS - The above-defined exposure is calculated to  occur during the 
21- to 40-year time period, 

41 TO70 YEARS -The abave-defined exposure is calculated to occur during the 
41- to 70-year time psriod, 

71 TO 7,000 YEARS - The above-defitled exposure Is calculated to occur during 
tho 71- to 7,000-year time period. 

NOT WITHIN 7,000 YEARS - No contaminants am calculated to reach modeled 
receptors within 7,aoo years, 

The HPL Gruup Level for the single contaminant population risk - discounted, as 
presented in Table 3,2, column A, is also given to provide perspective on time of 
arrival relativa to  the significance of the associated ranking unit. 

Since contaminants from four of the ranking units have been detected in surface 
water discharges or during air monitoring, they are calcutated to he a t  the receptor 
preJently. None of the remaining ranking units are projected to reach receptors a t  
10.7 risk or reference dose levels, although the individual risk from seven ranking 
uniti Is projocted to reach a maximum level a t  the present time, The individual rlsk 



from the remaining ranking units i s  not ptcrjcctcd to reach maximum levels within 
the current 70-year lifetime. 

3,2 A I $  Input8 for Envlronmentd Desradatlon Msaiurel  

HIS input1 for environmental degradatlon are Indicators of the presence of 
contaminant3 a t  sensitive environments located within or near the site, Sensltfve 
environments were identified through a screening procedure that took Into account 
evidence of exkting contaminatlon, output from fata and transport modellng, 
and/or distance of the senlitlve envlronniont from the site, This procedure makes It 
pordble to have on% ranking unit affecting multiple w i d t l v e  environments, A i  
prewnted in Table 3.5, the risk of contamination for each sensitive 
environmenVranking unit palr Is characterized by three crlteria, First, the sandtlva 
environment i s  classified In ane of seven categories that describe the type of 
environment patmtlally affacted, Table 346 l ists the sensitlwe environments Included 
in cstegoriei A, 8, C, 0, E, F, and X, Categories A through 0 are drawn from EPA’s 
Hazard Ranking System (40 Code of Federal Regulations 300, AppendlN A), w h h  
catagoriel E, F, and X are included to address spsclflc DOE concerns, Second, tha 
likallhaod of contarnination criterion aswises the prclbabllity that contamlnantr will 
reach tha recaptor, The thrsn categorles used to Indicate llkelihood are probable 
(ertpowra has already occurred or there Is il greater than 90 percent likelihood that It 
wilt occur), Rorsible (there Is u realistic likellhood of enpowre, between 10 and 90 
peront, depending on uncertaln circumstancer), and negliglble (expolure Is hlghly 
unlikely to occur, less than 10 percent), Third, the time of  arr lvai crlterlon reflects 
tha expected period of time bafore the contaminant In questlon reaches the 
sanritivr environment (current, within 10 years, more than 10 years), 

Two sensitive environments of concern -- Qaridoller National Monument 
(€nvironmenP Type A)  and a federdly-deslgnatod wetlands supportlnp 3 state- 
dedgnated endangered gpecles (Environment Type e) .= wore identified for the LAN1 
gite, As indicated in Tabir 3 ,S ,  the si te evaluatlon ~ g g e s t s  that contaminants from 
five tanking units were of concern to the Bandeller National Monument, while those 
from eight ranking units wara of concern to  the wetlands, 

Tha likrlihood that the sensitive environmonts would be exposed to contamination 
wag darrnad negligible for all but two c a s w  The two exceptions -- wetlands 
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TABLE 3,6 

.rl&m!mA 
Critical habit t fo 

5 EN SIT IV P e NV I R 0 PJ M E NY U T E  G 0 RI  li 5 

federally delrignated endangered or threate 
Martna Sanctuary 
National Park 

ed pecies 

Deslgnrtod Federal Wilderness Area 
Arasf idantif id under the Coastal Zone Management Act 
Sensitive areas identified undrr the National Estusry Program or Near Coastal 

Ni t iond Monument (air pathway only) 
National Soashorcl Recreational Area 
National lakoshorc Recreatlonal Area 

Watars Pro ram 
Critical aroas I J entlfied under the Clean l a k e r  Program 

Habitat known to bo used by federally designated or  proposed endangered or 

Wetlands (frwhwatrr, rgtuarinr or coastal -- flva=acra mlnimum) 
National Prosew8 
National or State Wlldlife flefugo 
Unit of tha Coastal Barrior Resources System 
Coastal Barrior (undeveloped) 
Fodarrl land ded nated for protection of natursl ecosystems 

Spawning areas crltical for tho maintenance of a fish speclm within a rlvar 
I stern, coastal cmbaymsnt, or estuary (sag,, arredrornous salmon, alewlves, 

Migratory pathways critlcal for the maintonancr of a fish species within a rlvar 
5 stem, coastal embaymont, or e5tuary 

coastri rmbaymrnt, or estuary 

threatonad species 

Administratlvrly B roposed Fedora1 Wilderness Area 

Fer d ing arm3 critical for the maintenance of a fish species within a river system, 

s F: ad) 

National river reach designated as recreational 

Habitat known to be used by litate-designated ondangerad or threataned 
sprcirr 

Habitat known to be used by a species under review as to its Federal endangored 
or thraitrned statui 

Stita-deiignatad araar for the protection or meintenanca of aquatic life (corrtal, 
a f t w i n e ,  Q r  freshwater area) 

Coastal Barrior (psrtlally developed) 
Fedarally dasignated Scenic or Wild River 



TABLE 3.6 

SENSITIVE E NVI R 0 N M E NT CATEGORI E 5 
(Con tin ucd) 

State land designated for wildlife or game management 
Statr-designatad Scenic or Wild River 
Statr-doiignated Natural Areas 
Partlculrr areas, relatively small in sire, important to the maintenance of uniqui 

biotic communities (e.g,, prairie pot holes, buffalo wallows, alligator holes, 
desert springs) \r 

.) 
9 
4 

Other wivlronmental re~ources (applied only to ranking units that pose no threat 
to human heatlh) 

CltlrlonrE 
I m p o rt a n t nq u if e n (e, g , , so I e -3 o u r c e a q u if e r s) :t 

‘3 

sd!umA 
Stratospheric ozone layer 

D are takvn dlrsctly From the propored HRS 
53, FJo, 247, Dnc, 23, 1988, pp, 52019-20), 

X have been added to reflect addltlonal concerns 
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potentially affected by Sediment Contamination from Outfalls or by Sediment 
Contamination in Canyons - -were classified as possible, Other problems a t  the LANL 
were estimated to pore a negligible risk of contaminatlny the wetlands or Bandelier 
National Monument due to the dlstance to the sensitive environments and the 
limited opportunities for contaminant transport, 

Although the probability that contaminants from the LANL may reach a sensltive 
environment was generally considered low, rite evatuators identified seven instances 
in which the nature of contaminant release and transport justified classifying t h e  of 
arrival for these concerns as current, This was the case for three ranking units 
concerning the wetlands, and four ranking units concerning Bandeller, The mmt 
likely time of contaminant arrival was considered near-term for two other ranklng 
unitg, and long-term for the remaining four. 



410 RISK INFORMATION SYSTEM INPUTS FOR SITUATIONS THAT MAY 
REPRESENT POTENTIAL FUTURC: ENVIRONMENTAL PROBLEMS 

This section includes a discussion of the Risk Information System (RIS) inputs or 
criteria pertaining to  sitmuations that h a w  the potential for future environmental 
problems, These types of  situatlons consist of conditions that, If left unattended, 
may result in releases to the environment a t  some future tlme, It should be stressed 
that releases notcd in these ranking units haw not actually occurred, The potehtlal 
future release mnditions have been assigned to the foltowlng major categories: 

Spill Containment; 
Potential Releaser of Polychlorinated Blphenyls (PCDs) from PCB 
Equipment; 
Drum Handling; and 
Other, 

The RIS inputs provide information on a nurnbrr of aspects of risk to public health 
and thr environment. They include nine measures of risk to public health (Sectlon 
4,1] and three measures of environmental degradation (Section 4 2 ) ,  The public 
health criteria consist of th ra i  means of dezcrlblnq indlvldual risk (Section 4,1,1), 
four maaiis of describing population risk (Section 41  1 ,2), and one other measure that 
acts 21s an adjustment to the risk to public health (Sectlon 4,1.3), Overlying two of 
the population risk measures and two of the Individual risk measures is  a health 
effect! criterion, A tenth moasure of rhk to public haalth, loss of instltutlonal 
control, is not evatuated for rituationr that may represent potential future 
environmental problems, The environmental degradation crlterla consist of a 
qualitative assessment of thr potential for contaminants associated with the 
environmental problem to rarch sensitive environments, 

R13 inpub for public health measures are indicators of potential impacts to human 
health as a result of  contaminant exposures, These meawres are categorized into 
the following three major areas: 1) individual risk; 2) population risk; and 3)  
adjustment factors, which conslst of uncertainty and contaminant time of arrival, 



4,161 RIS Inputs for Individual R i s k  Measures 

Individual risk measures presented in Table 4,l focus on risks to  an individual a t  two 
potential receptor locations, The maximum lndlvldual rlsk to the modeled receptor 
provider the maximum individual risk to current potentlai receptors, The maximum 
individual risk to the hypothetical boundary receptor provides Individual risk 
information a t  the site boundary, which may be considered a worst-case location for 
the off-site public (assuming current site access restrictlons are malntained), Table 
4.1 provider data concerning calculated risks, the time period in which the calculated 
risk occurs, and the type of heal th effect associated with the risk, These have been 
described previously in Section 3,1,1, 

4.1,1,1 Maximum Individual Alsk to  Mr3dcled Receptor by Health Effects Tyaq 

This criterion, as shown in Table 4.1 (column A), presents the Maximum lndivldual 
Risk Level, Time Period of Maximum Impact, and Health Effects Type projected for 
current potential receptors, Comparing this criterion to population rlsk measures 
presented in Table 4.2 allows decision makers to be aware of 3ituations involving 
large impacts to small populations, It also Identifies when high scores are due to 
small impacts to large populations, 

t h e  ranking units involving potential future environmental problems a t  the Lor 
Alamos National Laboratory (LANL) result in individual rhks to modeled receptor a t  
leueli lower than those at which regulatory actions are generally taken, One 
ranking unit falls in that range of scores which may require further charact.tariration 
of the individual risk. The individual risk scores mirror those of the population-based 
critrria provided in Table 4 2 ,  

4,1,1,2 Hypothetical Qlar(/mum Exposed Indlvlduql Airk a t  Site Boundary by 
Hqalth EffectsTvat 

This criterion, as shown in Table 4 1  (column e), presents the Maximum Individual 
Risk levsl, Time Period of Maximum Impact, and Health Effects Type posed by 
projected contamination a t  the site boundary, T h h  component I s  designed to 
simulate the US,  Departm@nt of Energy's (DOE'S) current radiation management 
approach concerning responsibility for off-dtcr impacts, It also provldes useful 
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information concerning situations wherc off-site contamination may exist with no 
current potential receptors, The scoring of thi9 crlterton was described In Section 
3,1,1,2. 

All three of the ranking units result in maximum individual scores at  the LANL 
boundary that are below levels at which regulatory actions are generally token, 
These scores mirror those for the maximum Itdividual risk to modeled recuptors 
provided in Table 4.1 (column A), 

4,1,2 RIS Inputs Cor Populatlon Measures 

Population measures, presented in Table 4,2, focus on r isks to the population 
surrounding the site. Two pollcy issues w e  assessed In addressing this measur, 0 -  

time weighting and single (indicator) par'ame,ter versus multiple (characterlratlon) 
parameten, The inputs for population measures have been discussed previously in 
Section 3 A 2 ,  

4,1.2.1 Sinale Contaminant Poeuletiorr Risk b y  Health Effect$ T Y R ~  - ihcount td  

This criterion, as shown In Table 4 2  (column A), Is represented by the Hazard 
Potential Index (HPI) Group Level and Heal th  Effects Type, By comparing this 
criterion to that presented in column C (as discussed in Section 4,1,2,2), the effect of 
discounting risks associated with future 70=year periods is evident, 

The Potential for Future Releases from Product D r u m  ranking unit results in an HPI 
Croup level 3 as a result of the potential transpot? through the air and potential 
inhalation of 1, l  ,I-trichloroethane, The Potential for PC8 Releases from 
Transformers ranking unit and Potential for Future Releases from Nonradloactlve 
Aboveground Tanks ranking unit resulted in an HPI Group l e v e l  1 for both as a result 
of the low concentration and inventory o f  PCBs and low surfecn area for 
resuspensl on, 



4,1,2,2 Sinqte Contaminant Population Risk by Health Effect5 Type - 
-- I) ndircoun ted 

This criterion, as shown in Table 4.2 (column C), presents the HPI Group Level and 
Health Effeds Type, B y  comparing this criterion to that presented In column A, the 
effect  of discounting risks associated with future 70-year perlods Is evident, 

The LANL ranking units for this criterion score in HPI Group levels  tha t  are 
considered a tertiary level of concern and tower, This is  consistent with the results 
presented for the discounted criterion (column A), 

4,1.2,3 Multinte Contaminant PoRiilation Risk - Di3counted 

This criterion, a9 shown in Table 4,2 (column D),  Is h i l a r  to the criterlort In column A, 
except that the time-weighted population risk3 for all contaminants are added, The 
Multiple contaminant HP1 Group Level assumes health effects across chtmlcels are 
additive, This information allowr consideration of multiple contaminants a t  I I  dtr, 
By comparing this criterion to  that presented in column A, the effect of addlng 
contaminant risks can be assessed, 

There are no change3 from the rankings for the single contaminant - discounted 
criterion when multiple contaminants are conddered, 

4,1,2.4 MultiDlr Contamlnjrrt Populatlon Rhk - Undiwunted 

This crlterion, as5hown in Tabla 4,2 (column D), lr similar to the criterion in culumri C, 
except that the undlscounted population risks for all cctnrtituentlr are added, The 
Multlpla Contaminant HPI Group Level 0 Undircounted is similar to  the Multlple 
Contaminant - Discounted in that health effect, across chenllcds are assumed to be 
additive, Thii information allows consideration of multiple contaminants a t  a site 
without discounting the health rlsk to future generatlona. By comparing t h h  
criterion to that presented In column C, the effect of adding contaminant risks can 
br ssiersed, 

Thrre are no changes from th r  rankings for the singla contaminant - undlscounted 
criterion when multiple contaminants are consIdared, 



4 1  ,a RIS Inputs for  Uncertainty Measures 

Uncertainty measurer provide a perspective on the potential variability of the scores 
that arcs influenced by the sensitivity of the Multimedia Environmental Pollutant 
Assessment System (MEPAS) model and the quality of the MEPAS model input data, 
These criteria, as shown in Table 4,3, include o qualitative assessment of the overall 
uncertainty associated with the resultant scoring, As discusred in Section 3,1,3,  the 
uncertainty associated with the scores is  a combination of uncertainty associated 
with thr MEPAS model sensitivity, represented as Model Variability, and uncertainty 
associated with the data, represented as the Crit ical Data Category, 

A low amount of uncertainty i s  associated with two of the three ranking units 
involving potential future environmental problems a t  thr LANL, A high amount of 
uncertainty is a~ociated with the third ranking unit, Most of the uncertainty is 
associated with the data used In the model, 

41.4 RIS Inputs for TImo of Arrival 

This criterion, as shown in Table 4 4  and discussed in Section 3,1.4, is designed to 
describe the urgency associated with the environmental problem, Thus it separates 
impacts projected to arrive a t  potential receptors within the next few yaars from 
those projected to arrive in time periods farther in the future, The HPI Croup Level 
for the single contaminant population risk discounted, as presented in Table 4,2, 
column A, i i  also given to provide perspective on time of arr ival  rclativa to the 
significance of the associated ran king u n k  

The three ranking units a t  the LAN1 which involve potential future environmental 
problems include air transport, and contaminants are projected to  reach receptors a t  
tho current time, However, for two of these ranking units the risk is projected t o  be 
below 10.7 for carcinogens or one-tenth 04 the reference dose for non-carcinogens, 

RIS inputs for environmental degradatlon aro indicators of thr presence of 
contarninants a t  sensitive environments located within or near the sits, The 
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identification of sensitive environments stid the nssoclated thrce input criteria, ai  
preiented in Table 4 5 ,  has been discusscd previously in Section 3,2. 

Two sensitive environment3 -- Eandelier National Monument (Environment Type A) 
and a federally-designated wetlandc, supporting a state-derlgnated onvlronmental 
specie3 (Envlronrnent Type 8) - *  were  Idcntlfled as possible targets of potentlal 
releaws from the LANL site, A3 Indicated In Table 4,5,  Potentlal for Future Relealre! 
from Product Orurns and Potential for PCB Relcaser from Transformers were 
associated with potential environmental rl5k to Bandeller Natlonal Monument, 
while Potential for Future Releases from Nonrodloactlve Aboveground Tanks was 
associated with potential environniuntai risk to the wetlands, The likelihood that 

6 both the wetlands and the Natlonai Monument would be exposed to the 
cuntarninents was deemed negligible for all three ranking units, The time of arrival 
of potential contamination a t  Bandellcr Natlonal Monument from Potential for 
Future Releasol from Product Drums was ertimoted as near-term, while the time of 
arrival for t h i  other two unit-sensitive envlronrntrnt pairs was estimated as being 
bayond 10 years, In general, most problems a t  the LANL were estimated to pose 
ilrnlted risk due to the arid climate, the  oil type, the distance to surface water, and 
the depth to groundwater, 



TABLE 4.5 



110 SUMMARY OP FINDINGS NOT INCLUDED WITHIN THE SUMMARY 
RANKING5 

Two Catagory I I  and Ill finding3 w e r e  not included withln the ranking, O n e  {Flnal 
Suruty Finding: Waste Management 11.1) wag not Included because It represent3 a 
cornpllonca issue dealing with the characterlratlon of hazardous waste, and thr 
othor [Final Survey Finding: Toxic and Chemlcal Materlah 111-6) because it is  FJ worker 
d e t y  iswe dealing with asbestolr, !I 

, 



6,O RANKING UNIT NARRATIVES 

This section includes a short narrative on each ranklng unit in the order that they are 
presented in Section 1 , O  of this Report, Each narrative i 5  formatted to provide a 
concise discussion of specific information pertcllnlng to  the ranking unit, The specific 
information in there narratives includes a short discussion of the following: 

e 

0 

e 

a 

e 

0 

description of the ranking unit; 

supporting Final Survey findings (see explanation below); 

how the ranking unit wa3 modeled; 

results of  the risk-based ranking; 

qualifiers to the rlsk=baied ranking; 

qualitative uncertalnty analysls; 

regulatory aspects of the ranking unit; and 

status of the ranking unit in 1990, 

The supporting Final Survey Findings are organirod by the following technical areal: 
air, mil, surface water, groundwater, waste management, toxic and chemlcal 
materialg, radiation, quality asrurance/yuallty control, and Inactive slter and 
re I eases, 

Roman numerals refar to the category in which the finding has been placed, Thus, 
Category II findings have a Roman numeral It, while a Roman numeral Ill represents a 
Category Ill finding. The second number refers to the rpeclflc finding In the 
category, Thus, an Air 111-4 refers to the fourth air Category III findlnq In the 
Environmental Survey ~relimlnary Report for that dta, 

Section 8,O of this Report shwuld be reulcwcd for a more detailed discussion of each 
finding, Many of the Final Survey Flndings have rnultlplr aspects, To reflect thh, 



some findings are included in more than one ranking unlt, whlle others are grouped 
together with re la ted findings into J single ranklng unlt, In addition, for some 
finding3, only a part of the finding was ranked, The  romainder rnny have centered 
on an aspect that was beyond the focus of this ranklng, 

The ranking units, Final Survay Findings, and results of the risk-based ranking are 
based an information collected durlng the on=ilte assessment and durlng a 1989 
follow=up visit, They do not ref lect  corrective actionlr taken by the site subsequent to 
the foltow=up visit. However, sites have provided updates of the regulatory aspects 
and statu3 of each of the ranking units 35 of 1990, which are presented in this 
Section, 

lL9 gxlrtlnq gr Surnsctsd Environmental Problem1 

6,141 Ssdiment Contamination in Canyons 

ptrcriDtion of Rankinq Unit 

Three canyons are of most concern a t  the 10s Alamor Natlonai laboratory (LANL): 
these are Lor Alamos, Mortandad, and Water, Elevated concentratlons of heavy 
metali, organics, and radionuclides have been detected in water and sedlmentr 
downgradient of Technical Areas (TAs) in these canyons, 

Soil 111-1 and Surface Water 111-1 

HQW the Rsnkino Unit wai  Modelect 

Thr transport pathways that were modeled include: 1) surface mil to air 
(resuspension and volatilization]; and 2) ranking unit to overland runoff to surface 
water, 

The wposure pathways that were modeled include: 1 )  the potentlal for inhalatlon 
of contaminants; 2) the potential for consumption of crops and crop-fed livestock 
potrntially contaminated by airborne deposition; 3) the potentlal for ingestion of 



crops, livestock, and fish dependent on potentlally contaminated surface water; and 
4) the potential for external exposure to and accidental ingestlon of potentially 
contaminated surface water durlng recreational activities, 

The groundwater transport pathway was not modeled because of the great depth to 
groundwater and the low permeability of the partially saturated zone, The 
exposure pathways for ingestion of andlor bathing with surface water were not 
addresled because surface water downstream of the  ranking unlt is not used for 
these purporegl 

Data used In modeling this ranking unlt were derlved from Cos Alamoi Natlonal 
laboratory Annual Surveillance Reports and the Survey Sampling and Analysis (S&A) 
Data Document for the LANL, Constltuents niodeted Include americium-241, cerium- 
137 + 0, neptuni~m-237, plutonium-239, prutac t ln i~m~233 ,  strontium-90, tritium, 
uranium-233, 235, and 238, yttrium-90, barium, cadmlum, chromium VI, furan, 
lmphorone, pentachlorophenol, and uranium, Since thr contaminants were known 
to consist of radionuclide,, hsavy metals, and organics, there Is no major gap in the 
type of contaminants modeled, 

As part of the Survey SdrA Program, sediment, sludge, and water samples were 
collected and analyzed for volatileg, semlvolatlle~, metals, high explodve~ (HE), and 
radionuclides, The analysis confirmed the presence of contaminant, such as 
plutonium-239, uranium238, and cadmlum, These data were used to develop ?he 
5ourc1 term. 

This ranking unit a t  the LAN1 ranks in a Hazard Potsntlal Index (HPI) Group 5 ,  which 
would place the ranking unlt with those envlronmental problem! that  reprerent a 
tertlery level of concern from the potential hazard perspecttve, Scores for this group 
arc, generally a result of either smalt receptor populations, low doses, or Icrw=toxiclty 
contaminant,, The driving contarnlnant wag cesium-1 Sf, which potentially could be 
transported by surface water to receptors where It could pose the potential  for 
recreational exposure, The contarninant and pathway scored In HPI Group 5 because 
of thr large volume of contaminated soil avallablo for release and the tottlcity of the 



Contaminants, which result in a potential ncsroterm impact a t  the receptor, Thc area 
surrounding the LANL war modeled as supportlng a medium population, 

I If hi tQ-1 he R isk-8 ased Ran ki nq 

ThiJ ranking unit includes potential for contaminated roil runoff, The qualiflers 
dlmssad in Saction 7.0 apply, 

This ranking uni t  scores for ceiium-137 in a surface water pathway, For a well- 
characterized problem, tho Model Variability associated w'ith this combination of 
scoring transport scenario and constituent wit1 typically enhibit a range within the 
same HPt Group. Based on an evaluation of the modeling for this ranking unit, the 
critical data are the source term of radioactive contaminants available for transport 
to surfrco water and tho dzo of the receptor population using surface water for 
rwaational purposas, which ware derived in part from measured data and in part 
from assumptions. Therefore, tha Critical Data Category, which represents the 
uncertainty associated with the data, for this rankiqg unit is a "B" ,  implying a 
moderate level of uncertainty Is associated with the data, The combined Model 
Variability and Cri t ical  Data Category result In B moderate amount of uncertainty 
asmciatad with this ranking unit, 

In August 1990, the sits informed the Survey that this unit is regulated under the 
Hazardous and Solid Waste Amendments (HSWA) of 1984 (Sections 3004 [u) and [VI 
of tho Resource Conserration and Recovery Act [RCRA]], 40 CFR 264 Subpart F, and 
tho HSWA module of the RCRA operating permit. 

m o t t h e  Rankinq Unit In 199Q 

In August 1990, the site informed the Survey that the perched aquifers within the 
canyons are currently being investigated under Special Condition C,1 of the HSWA 
module of the permit. Initial characterization will be completed by December 1990, 



The RCRA Facility Investigation (RFI) rcquircd under the module will commence in 
October 1992, 

&142 Former Llquld Oliporal 

WcriDtion of Rankinq Un i t  

Former radioactive and chemical liqulcl waste dlsposol rites a t  the LANL have 
potentially contaminated surface and subsurface solls, Eleven sites were determined 
to  be of particular concern, Of these 11, Material Disposal Ares-T in TA.21 received 
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the largest volume of radioactive waste, 

N P D Q  

Inactive Sites and Releases 111-1 

4 

rtlnq Final Survey Flrrdinq I1 

&the  Rankino Unit wag Modded 

The transport pathway9 that were modeled Include: 1) surlace 1011 to  air 
(rwulpendon and volatilization); 2) ranking unit to overland runoff to wrface 
wrtar; 3) potential contaminant mIGratIon to  groundwater; and 4) potential 
contaminant migration to groundwater to surface water, 

Thr axposure pathways that were modeled Include: 5 )  the potential for inhalation 
of contaminant3; 2) the potential for consumption of crop3 and crop-fed livestock 
potentiaily contamlnated by airborne deposltlon; 3) the potential lor ingestion of 
crops, livrstocx, and fish dependent on potmtlal ly contamlnated surface water; 4) 
the potential for external exposure to and accidental ingestion of potentially 
contaminated wrfacr water during recreational activities; 5) the potential for 
ingestion of potentially Contaminated groundwater; 6) the potential for ingestion 
and inhalation of bathwater derived from potentially contaminated groundwater; 
and 7) the potential for lngeition of crops Irrigated and livestock watered wlth 
potentially contaminated groundwater, 



'The exposure pathways for ingestion o f  and/or bathing with surface water were not 
addressed because the surface water is not used for these purposes downstream of 
the ranking unit, 

Data used in modeling this ranking unit were derived from the Environmental 
Survey Preliminary Report and Survey S&A data, Constituents modeled include 
americi urn-241, neptun iurn-237, pl u ton1 urn-2 38 and  239, protacti n i u 1-11-233, 
sttontiurn-90, thorium-230, tritium, uranium-233, 234, and 235, yttrium-90, acetone, 
1,l-dichloroethane, 1,2-dichloroethane (1,2-OCA), methylene chloride, methyl ethyl 
ketone, phenol, toluene, and l,l,l-trichloroethane, Since the contaminants were 
known to consist of  radionuclide^ and organics only, there is no major gap in the 
type of contaminants modeled. 

As part of the Survey S&A Program, surface soil, subsurface soil, pond water, 
sediment, and sludge samples were collected and analyzed for volatlles, HE, 
radionuciider, metals, polychlorinated biphenyl (PCB)/pesticldes, and semlvolatiles, 
The analysis confirmed the prascnce of contaminants such as acetone, 1,2=DCA, 
americium-241, and uranium=235, These data were used to devetop the source term 
for modeling, 

Result! of the Risk-Based Rankinq 

This ranking unit a t  the LAN1 ranks in a n  HPl Group 4, which would piace the 
ranking uni t  with those environmental problems that represent a tertiary level of 
concern from the potential hazard perspective, Scores for this group are generally a 
result of either small receptor populations, low down, or low-tonicity contaminants 
The driving contaminant was americiurn-2411 which potentially could be transported 
through the air to receptors where it could potentially be inhaled, The contaminant 
and pathway scored in HPI Group 4 because o f  the volume of radloactivuly 
contaminated surface soil available for resuspension and the size of the receptor 
population, which result in a potential near-term impact at the receptor, The area 
wrroundlng the LAN1 was modeled as rupportlng a moderateesite population, 



Quelifierr to the Risk-Based Rankinq 

This ranking unit Includes potentlal for contaminated soil runoff, The qualifiers 
dl~cussed in Section 7.0 apply, 

This ranking unit scums for amcricium-241 In a resuspension pathway, For a well- 
characterized problem, the Model Variability a~sociated w/th thl r  combination of 
scoring transport scenario and constituent wlil typically exhlhit a range within the 
same HPI Group, Based on an evaluation of the rnodellng for this ranklng unlt, the 
critical data are'the source term for the rcldloactive coritaminarits and the volume of 
iurfacs area available for reupension, which were der lved from measured data, 
Therefors, the Critical Data Category, whlch represents the uncertalnty assoclated 
with the data, for this ranking unit I3 an "A",  implying B low level of uncertainty Is 
associated with the data, The combined Model Variabil ity and Critical Data 
Catagnry rewtt  in a relatively low amount of uncertainty associated with this 
ranking unit, 

Raaulatuw Aspects of the Rankinq Unit 

In August 1990, the sits informed the Survey that thls unit is  regulated under the 
HSWA of 1984 (Section 3004 tu] of RCRA), 40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operating permit, 

tug of the Rankinq Unit In 199Q 

In August 1990, the site informed the Survey that elements of this ranking unit will 
ba addressed in the RFlKontaminant Mlgratlon Study (CMS) process as required 
under thr  HSWA module of the RCRA operating permit, The elements will be 
addressed as tasks (identified in Activi ty Data Sheets [ADSsj) t o  be actlvated under 
the schedule presented in the Envlronrnental RestoratIonlEnvironmenta~ 
Managamant (EWEM) Five-Year Plan, 



6.1,3 Flring Sites 

T a t  firings of HE occur at 26 locations within tha LAN1, Some of these firing sites 
usr depleted uranium to simulate fissionable materials, During firings, tho depleted 
uranium is scattered over the ,firing site, The larger pleces are collrcted and disposed 
of, Residual surface roil Contamination remains, 

SUpppytInu Find Suwvev f lndina 

Soil 111-2 and Inactive Sites and Releases 111-6 

How the Rink h a  Unit was Modeled 

Tha transport pathways that were modetrd include: 1) surface d l  to air 
( rowpmdon):  and 2) ranking unit to overland runoff to surface water, 

The rlrposure pathways that were modeled Include: 1) the potential for inhalation 
of contarninants; 2) the potential for consumptlon of crops and cropmfrd livestock 
potintially contaminatrd by airborne depodtion; 3) tha potential for IngestIan of  
cropa, livestock and fish daprndent on potentially contamhatad surface water; and 
4) the potcntial e>rtrrnal exposure to and accidental ingestion of potentially 
con t I rn i n I t ed gu dace water d u r i n g re cr e a t I o n a I act I vi t I es, 

Groundwater prthway~ were not considered dur to tha low mobility of uranlum, a3 

will IS tho great depth to groundwater and thr low prrmrabillty of the partially 
saturatrd zona, Volatillzation WBJ not modeled dur to thr low volatility of the 
rnodrlrd contaminant, Therr Is no reported UIU of the rivrr for drinking w r t r r  In 
the potentially affected m a ;  tharsforr, e ~ p o i u r r  through I n g d o n  of and/or 
bathing with wdface water wig not considrred, 

Data uwd in modeling thii ranklng unit weri  derlvrd from Survey S&A data and 
information supplied by thr site, Conitlturnts modeled include ceslum-137 + D, 
thotium-230, uranium-234, 235, and 238, barium, brtyllium, chromium VI, coppw, 
lard, nickel, uranium, and zlnc compounds, Since tho contaminants wwre known to 



conskt of radionuclides and heavy metals only, there i s  no major gap in the type of 
contaminants mod e I ed , 

As part o f  the Survey S&A Program, soil sample5 wera collected and analyzed for 
metal, radlonuclides, and HE, The analysis coiifirmed the presence of coritilmlnanti 
such a! barium, cesium-137, uraniutnu238, and chromium VI, There data were used 
to develop the source term for modeling, 

Re$ultr of the Risk-Eased Rankinq 

This ranking unit a t  the LANL rank, In an HPI Group 4, which would ptace the 
ranking unit with those environmental problsrnr tha t  represent a tertlary level of 
concGrn from the potential hazard perspective, Scores for this group are generally a 
result of either small receptor populations, low d o s q  or low-toxlclty contaminants, 
The driving contaminant wai uranium-238, which potentially cauid be transported 
through tha air t o  the receptors where it could potentially bo inhaled, The 
contarninant and pathway scored in HPI Group 4 because of the volume of the 
contaminant available for rewspenslon and the size of  the receptor population, 
which rawlt In a potential near-term impact a t  the receptor, The area surrounding 
the LANL was modeled as supporting a modornte=slze population, 

This ranking unit includes potential for contaminated soil runoff, The qualifiers 
discussed in Section 7.0 apply, 

This ranking unit scores for uranium.238 in a resuspendon pathway. For a wc;ll- 
characterized problem, the Model Variability associated with this cornbinatlon of 
scoring tranJport scenario and constituent will typically exhibit a range within the 
same HPI Group. Bared on an evaluation of ?he modeling for this ranking unit, the 
critical data are thr  source term of the radioactive contaminants and the volume of 
contaminated surface soil available for resuspension, which were derived from 
measured data, Therefore, the Critical Data Category, which represents the 
uncertainty associated with th r  data, for this ranking unit is  an "A", implying a low 



level of uncertainty is associated with the data,  The combined Model Variability and 
Critical Data Category result In a relat ively low amount of uncertainty assodated 
with this ranking unit. 

Rgqulatory Aspects of the Rankinq Unit 

In August 1990, the site informed the Survey that thls unlt is regulated under the 
HSWA of 1984 (Section 3004 (u] of RCRA), 40 CFR 264 Subpart F, and the I4SWA 
module of the RCRA operatirig permit, Five flrlng sites are regulated by RCRA as 
elcploslvo waste treatment, storage, and disposal (TSD) facilities, 

5tatur of the Rankincr Unit in 199Q 

In August 1990, the site informed the Survey that elements of h i 5  ranking unIt will 
be addrossad In the RFIKMS process as requlred under the HSWA module of the 
RCRA oparating permit. The elements will be addressed as tasks (Identified in ADSs) 
to br activated under the ichsdule presented in the ER/EM Five-Year Plan, 

e, i  ,4 Landtilts and Burn Pits 

"There are 49 inactive landfills, burfal areas, and forrnor burn plts at the LANL that are 
either known to contain or may contain radloactive andlor chemical waste, 

inactive Sites and Releases llt-5, Waste Management 111.7 and 111-8 

HJW thr Rankinp Unit wag Modeled 

Thr transport pathways that were modeled incl~da: 1) surface soil to air 
(rawspendon and volatilization); 2; r an  klng unlt to overtand runoff  to surface 
water; 3) potential contamlnant mlgratton to groundwater; and 4) potential 
contaminant migration t o  groundwater to surface water, 



The exposure pathways that were modeled include: 1) the potential for tnhalatlon 
of contarninants; 2) the potential for conc,umptim of crops and crop-fed livestock 
potentially Contaminated by airborne deposltlon; 3 )  the potential for i ngdc rn  of 
crops, Ilvestock, and fish dependent on potentially contaminated surface water; 4) 
the potential for external exposure to and accidental ingerrtlon of potentlally 
contaminated surface water during recreatlonal actlvitles; 5) the potential For 
ingestion of potentially contaminated groundwater; 6) t h e  potential for inge5tion 
and inhalation of bathwater derived from potentlally contaminated groundwater; 
and 7) the potential for ingestion of crops irrigated and livcstock watered with 
potentially contaminated groundwater, 

The exposure pathways for lrigertion of and/or bathing with wrface water were not 
addressed because the surface water is  not used for these purposes downstream of 
the ranking unit. 

Data used in modeling this ranking unit were derived primarily from site-supplied 
information, Constituents modeled include americium-241, neptunium-237, 
plirtonium-238 and 239, protactinium-233, thorium-230, uranium-233, 234, 235, and 
238, benzene, benzo(b)fluoranthene, cadmium, chromium VI, DDT, dieldrln, 
endosulfan 1 (Alpha), phenanthrene, and uranlum, Since the contaminants were 
known to consist of radionuclides, heavy metals, and organics, there is no major gap 
in the type of contaminants modeled. 

A i  part of the Survey SUA Program, surface and subsurface soils and so11 gas samples 
were cotlrcted and analyzsd for volatiles, semivolatiler, metals, radionuclides, 
PCBlpesttcides, and HE, The analysis conflrrncd the presence of contaminants such as 
uranium-238 and plutonium-239, These data were used to develop the source term 
for modeling, 

Relult! gf thq Rlsk-8ased Ranklnq 

This ranking unit a t  the LANL ranks in an HPI Group 3, which would place this 
ranking unit with those environmental problems that are characterized a5 generally 
reaching receptors a t  levels well below those used in regulatory decisions, The 
driving contaminant was americium-241, which potentlally could be transported 
through the air to the receptors where it could potentially be Inhaled, The 



contaminant and pathway scored low because of the concentration of contaminant 
over a large volume of surface area, This pathway results in a potential near-term 
impact a t  the receptor, The area surrounding the LANL war modeled as supporting a 
moderate-size population, 

Qualiffsrrto tha Risk-Based Ranklnq 

This ranking unit includes potontial for contaminated soil runoff, The quallflerr 
discussed In Section 7,O apply, 

This ranking unit scores for amerlcium-241 in a resuapen~lon pathway, For 13 well- 
characterlzed problem, the Modal Variability associated with thls comblnatlon of 
scoring transport scenario and constltuent will typlcally exhibit a range within the 
same HPI Group, Based on an evaluation of the modeling for this ranking unit, the 
critical data are the concentrations of contamlnanti located In the landfills and burn 
pits and the volume of contaminated surface sol1 available for resuspenslon, which 
ware derived from assumptions, Therefore, the Cri t ical  Data Category, whlch 
reprosenti the uncertainty associated with tha data, for this ranking u n l t  lr a "C", 
Implying a high levet of uncertainty i s  associated with thc data, The combined 
Model Variability and Crit ical Oata'Category to3ult In a large amount of uncertainty 
associated with this ranking unit, 

In August 1990, the site informed the Survey that this unlt Is regulated under the 
HSWA of 1984 (Section 3004 [ul of RCRA), 40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operating permlt, 

In August 1990, the site informed the Survey that elements of this ranking unlt wlll 
be addraswd In the RFllCMS process as rcqulred under the HSWA module of the 
RCRA operating permit, The element3 will be addressed as tasks (Idcrntlfled in AD%) 
to be actlvated under the schedule presented in the ER/EM Five-Year Plan, 



6, l  .S Technical Area I 

Descrigtion of Rankinq Unit 

Chemicals may have been reloascd to  the soils in the vicinity of the  former TA-1 
Sigma Building, In 1966, the land was transferred to Lo5 Alarnos County and private 
landowners, Portions of the former TA were developed as condominiums in the 
Town of 10s Alamm, as well as other facility development, thus povribly further 
d iotri buting the cont ami na nts. 

Inactive Sites and Releases 111-8 and 111-9 

How thq Rankinq Unit wa$ Modfled 

The transport pathway that was modeled is soil as a source, 

The exposure pathway that was modeled is the potentlal for accidental inge'stlon of 
potentially contaminated surface soil, 

The soil exposure pathway for ingestion of crops or livestock was riot modeled 
because agricultural production and livestock are not known to occur in the affected 
areas, 

Data used in modeling this ranking unit were derived from the Environmental 
Survey Prelirninav Report and site-supplied information, Constituents modeled 
include uranium-238, acetone, barium, lead, 1 , I  ,I-trlchloroethane, and uranium, 
Since the contaminants were known to consist of radionuclides, heavy metals, and 
organic!, there i s  no major gap in the type of contaminants modeled, 

R a u l t i  of the Risk-Based Rankinq 

This ranking unit a t  the LANL ranks in an HPI Group 1, which would place the 
ranking unit with those environmental problems that are characterized as generally 
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reaching receptors a i  levels well below thore used in regulatory decirionr, The 
driving coritaminant was uranium-238, wiilch potentlally could accidentally be 
ingested, The contaminant and pathway scored low because o f  the concentration of 
contamlnants in the soil and the volume of rurfece soil available for potential 
ingestion, which results in a potential r lewterm Impact a t  t h e  receptor, Ths area 
poteritially affected by this ranking unit was modeled a5 supporting a s m a l l - ~ i t ~  
population, 

gualifiers to the Rirk-Based Ranking 

None of the standard qualiflers apply to this ranklng unlt, 

Qualitstlve Uncertainty A n a M  

This ranking unit scores for  uranium-238 by Ingestion, For a well-characterlred 
probtem, tha Model Variability associated with this combination of scoring tranrport 
scenario and constituent will typically exhibit. a range within the same HPI Group, 
Based on an evaluation of the modeling for thls ranklng unit, the critical data are the 
source term of the radioactive contaminants and the slts of the potlentlally enpoled 
population, which were derived from measured data, Thsrefore, the Cri t lcal  Deta 
Category, which represents the uncertainty srruciated with the data,  for this ranking 
unit Is an "A", implying a low level of uncertainty is associated with the data, The 
combined Model Variability and Critical Data Category result in a ra la t l ve ly  low 
amount of uncertainty associated with this ranklng unit, 

flequlatow AJDoctr of the Rankinq Unit 

In August 1990, the site informed the Survey that thls unit is regulated under the 
HSWA of 1984 (Section 3004 (v) of RCRA), 40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operating permit, 

Statui pf the Ranklnq Unit in lg9Q 

In August 1990, the site informed the Survey that  this ranking unit Is currently being 
addressed In the RFIKMS process as required under the HSWA module of thr RCRA 
operating permit. This process began in May 1990, 



0.1.6 Srdimont Contamhtlon from Outfella 

Of th r  outfalls a t  the LAN1 that have discharged or are discharging wastes to 10s 
Ahnos, Morttindad, and Water Canyons on-she, three outfalls aro of most concern, 
Radionuclides, HE, organics, and other contaminants were reported to be present in 
there wastiwiten, thus contaminating soils beneath the discharge water flume and 
at the discharge point, 

Surface Water 11-1, 111-2,111-4, and 111-5 and Waste Management 1tI-1 

Tha transport pathways that were msdoled includr: 1) surface soil to air 
(resuspendan and volatilization); and 2) ranking unit to overland runoff to  iurfaca 
water, 

The exposure pathways that wire modeled includr: 1) tho potential for inhalation 
of Contaminants; 2) the potrntlal for consumption of crops and crop-fid Ilvrrtock 
potrntlally contaminated by airborne deposltlon; 3) tho potential for Ingrstlon of 
crops, Ilu8itock, and f t ih  dependent on potrntlally contaminated surface water; and 
4) thr potential for external exposure to and accldontal t n g d o n  of potrntlally 
containinstad surfaco wrtrr  during recreatlonal rctivitlei, 

Tha groundwater pathway was not modelod becruse of the grtst depth to 
groundwitor and the low parmeability of thr partlelly gsturatad zona, The exposure 
pathway9 for ingestion of andlor bathing with wrfacr water were not eddreswd 
brcauio surface water downstream of thr ranking unit tr not used for thew 
purpoiei, 

Data usod in modeling this ranking unit were drrlvsd from the Environmental 
Jurvry Preliminary Report, Survey S&A data, and rito=supptted data, Conrtituentg 



modeled include berylllurn-7, cctsiurn-137, cobalt-57 and 60, manganese-54, sodium- 
22, uranium-238, zinc-65, barium, chromium VI, HMX (H-NOa Tetzocine), leed, TNT, 
l,?,t-trichloroethane, uranium, and zinc curnpoundi, Slnce the contaminants were 
known to consist of radionuclldes, heavy metah, and organics, there i s  no major gap 
in the type of contaminants modeled, 

As part of the Survey SRA Program, soil, watar, and sludge samples were coltected 
arid analyzed for volatller, seinlvolatilcs, metal, HE, and radionuclides, The analysis 
confirmed the presence of contaminants such as beryllium-7, cobalt.60, and HMX, 
Thew data were used to develop the m r c e  term, 

Rewlts  of the Risk-Bawd Ranking 

This ranking unit a t  the LANL ranks in an tip1 Group 0, which would place this 
ranking unit with those environmental problems that are not projected to reach 
receptors, A wide variety of  organic, inorganic, and radioactive constituents were 
modeled, and none of them scored, This ranking unit scored low because of the law 
concentration of contaminants in the soil, 

Qualifiers to the Risk-Based Rankinq 

This ranklng unit includes potential for contaminated soil runoff, The qualifiers 
discussed in Section 7.0 apply, 

Qualitative Uncertainty AnalydI  

This ranking unit ranks in HP1 Group 0, For a well=characterlted prablem, the Model 
Variability associated with thr  combination of the modeled transport Iconarb and 
constituent will typically exhibit a range within the same HPI Group. Bared on an 
evaluation of the modeling for this ranking unit, the critical data are the source term 
of the radioactive contaminants and the volume of surface soll availablq for 
resuspension, which were derived from measured data, Therefore, the Crit ical Data 
Category, which represents the uncertainty associated with the data, for this ranking 
unit i s  an "A", implying a low level of uncertainty i s  associated with the data, Tho 
combined Model Variability and Cri t ical  Data Category result in a r e l e t i v d y  low 
amount of uncertainty associated with this ranking unit, 



In August 1990, the site informed the Survey that this unit Is regutattd under ths 
HSWA of 1984 (Section 3004 (II] af RCRA), 40 CFR 264 Subpart F, and tho HSWA 
module of the RCRA operating permit, 

m g  ~f the Rankinq Unit in 199Q 

In Auguit 1990, the  l i te informed the Survey that elrmrrrt~ of this ranking unit will 
be addressed in the RFIICMS process as required undrr thr I-tSWA module of the 
RCRA operating permit. The alements will be addressad as tasks (ldentifhd In ADSs) 
to ba adivrtrd under the schedule presented in the ER/EM Five-Year Plan, 

P i g t  and ongoing r o t s a w  of llquidr from drains, d rum,  and tanks at thc LAML have 
resulted in thq contamination of surface soil!, leakage of fluids durfrrg storage and 
transfer operation and areas of stained roll wire noted during the Envlronmrntsl 
Survey, Evidence of drum ipillrgcr and Ieakagq was observvd a t  ten TAs, Operetlons 
involving tha storage apd trrngfer of dlelectrlc oil have resulted In rpillagr and 
Iraksqr at  TA-35. In addition, two surfacr hpoundmrnts at  TA-35 may h a w  
received hazardous waste from pait operations, 

-Final Suwq y F i n d l m  

Toltlc and Chemical Miteridr 111-1 and 111.5, lnactivr Sites and Releasrs 111-2, and 
Wasto Managrment 111-2 

Thrr transport pathways that were modeled lncludrt 1) ~urfscr  sol1 to air 
(rriusprnslan and volatilizatlon); and 2) ranking unlt to ovarland runoff to wrfacr  
wrtrr. 



The exposure pathways that were modeled include: 1) the potential for Inhalation 
of contaminants; 2) the potential for con~umptlon of crops and crop-fed livestock 
potentially contaminated by airborne deposltian; 3) the potentla) for ingestion of 
crops, livestock, and fish dependent on potcntlally contaminated surface water; and 
4) the potential for external exposure to and accldentai Ingestion of potenttatty 
contamina?ed surface water d u ring recre a t lo t i  a I ac t  Ivl t lei, 

The groundwater pathway was not madeled because of the great depth to 
groundwater and the low permeability of the partially saturated zone, The expo~ure 
pathways for ingestion of and/or bathing wlth surface water were not addressed 
because the surface water downstream of the ranking unit Is not used for there 
p u rp o m ,  

Data ussd in modeling this ranking unit were derived from tho Environmental 
Survey S&A Data Document. Constituents modeled include uranium-238, acetone, 
anthracene, Aroclor=l254 (PCB), benzene, benrolc add, chlordane, chromlum VI, 
cyanid, ion, DDD, DDT, Endowlfan I (Alpha), lead, methylene chloride, pyrene, and 
uranium, Since the contamlnants were known to consist of radionuclides, 
inorganics, and organics, there i s  no major gap in the type of cantarninants modeled, 

As part of the Survey S&A Program, soil and sludge samples were collected and 
analyzed for PWpesticides, radionuclides, volatiles, semivolatiles, and metals, The 
analysis confirmed the presence of contaminants such as uraniumu238, PCRs, and 
chromium VI, These data were used to develop the source term. 

Rirultsof thq Rirk43a5ed Ranklnq 

Thii ranking unit a t  the LANL ranks in an HPI Group 0, which would place the 
ranking unit with those environmental problems that are not projected to reach 
receptors, A wide variety of radionuclides, Inorganics, and organics were modeled 
and none of them scored, This ranking unit scored low because of the low 
concentration of contaminants, 



Quallflarr t o  the Risk-Based Rankinq 

This ranking unit includes potentlal for corrtaminated sol1 runoff, The qual i f iers 
discussed in Section 7,O apply, 

Qualitative Uncertainty Anslydl 

This ranking unit ranks in HPI Group 0, For a well-charactorired problem, the Model 
Variability associated with the combination of the modeled +.ransport scenario and 
comtituent will typicaily exhibit a range wlthin the same HPI Group, Based on an 
evaluation of the modeling for this ranking unit, the critical data are the iiiuentorlei 
of contaminants and the volume of rurtace soil avallabte for resuspendon, whlch 
were derived from measured data, Therefore, the Critical Data Categoty, which 
represents the uncertainty associated with the data, for this ranking unit Is an "A", 
Implying a low level of uncertahty Is a m c i a t e d  with the data, The combined Model 
Varlabillty and Crit lcd Data Category result In a relatively low amount of unceftalnty 
airociated with this ranking unit, 

In Augurt 1990, the site informed the Survey that thls unit Is regulated under the 
HSWA of 1984 (Section 3004 (ul of RCRA), 40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operating pormtt, 

WI,~ of the Rankins Unit in 1990 

In August 1990, the rite informed the Survey that two iurface impoundments were 
found tn contain hazardous waited Thoy are all but closed under RCRA, awdtlhg 
concuirenci by the state, Etaments of thls ranking unlt wllt be addressed in the 
RFVCMS process as required under the HSWA module of  the RCAA operating permit, 
Tha elements will be nddrcssed as tasks (Identifled in ADSr) to be activated under the 
Jchedule prisrntod in the EWEM Five-Year Plan, 



&I .8 Oprn Dumps and Boneyards 

DmcriPtion o f  Rankinq Unit 

Thirty locations have been identified at the LANL where chemical and radioactive 
wastes have been disposed of in open dumps, and contaminated equipment has 
been $tored in boneyards, These storage and disposal practices may have resulted in 
surface sail contamination, Seven locations in five TAs are of particular concern 
based on the type of waste or contaminated equipment exposed a t  the surface, In 
addition, lead shots, lead shavings, lead sheeting, and lead bricks are stored In a 
number of areas directly OH the ground in unprotected, unbermed  location^, which 
may result in lead contamination of soils, Of particular concern is  the TA-53 
bongyard, which contains 2 5  uncovered, deterloratlng drums of this material, 

Syppgrtinq Final Survey Findinql 

Warte Management 111-6 and Inactive Sites and Reteases 111-4 

t&yv the Rankinq Unit was Modeled 

The transport pathways that were modeled include: 1) surface sol1 to air 
(resuspendan and volatilization); and 2) ranking unit to overland runoff to surface 
water, 

Thr exposure pathways that were modctad Include: 1) the potentlal for inhalation 
of contaminants; 2) the potential for consumption of  craps and crop-fed livestock 
potentially csntaminatsd by airborne depositlon; 3) the potentjal for Ingestion of 
crops, livestock, and fish depmdent on potentlally contaminated surface water; and 
4) thr  potential for external exposure to and accidental ingestion of potentially 
contaminated surface water during rccre;Jtlonal actlvitler, 

The grouridwater pathway was not modeled because of the great depth to 
groundwater and tha low permeability of the psrtiatjy saturated zone, The 
enpowrr pathways for Ingestion o f  and/or bathing with surface water were not 
addrrswd because surface water downstream of the ranking unit is not usad for 
t h e  purposes, 



Data used in modeling this ranklng crnlt were derived prlmarlly from tho 
Environmental Survey S&A Data Oocunierit for the LANI, Constituents modeled 
include cesium-1 34, strontium-90, uraniuni-238, yttrium-90, and bcrylllurn, Since the 
contaminants were known to consist of rildlonuclides, heavy metals, and organics, 
thrre is  no major gap in the type of contaniinarits modeled, 

A9 part of the Survey S&A Program, 5urface and subsurface sol1 sample3 were 
collected and analyzed for PCBlpesticides, radionuclldeg, volatller, semlvolatllei, and 
metals, The analyiir confirmed the presence of ccsium-1 34, strontium-90, 
uranium-238, yttrium-90, and berylllwm, These data were used to develop the 
source term, 

Result, of th r  Risk-Based Rankinq 

This ranking unit a t  the LANL rank3 in an HPI Group 2, which would place the 
ranking unit with those environmental problems that are characterized as genorally 
reaching receptors at  levels well below those used In regulatory declalons, 'f'hc 
driving contaminant was uranium.238, which potentially could be transported 
through the air to the receptors where it could potentially be inhaled, Tha 
contaminant and pathway xored low becauso of the concentration of contaminant 
over a large volume of surface area, This pathway results in a near-term,impact a t  
the receptors, The area surrounding the LAN1 was modeled as suppodlng a 
moderate-size population, 

gualifiarl to the Riik-Bared Rankinq 

This ranking unit includes poterrtiat for contaminated soil runoff, The qualifiers 
discussed in Section 7J apply. 

Qga I i t a t i v c U n c e rt a i nty An a I y sis 

This ranking un i t  scores for uranium-238 In a resuspension pathway, For a well- 
characterized problem, the Model Variabltity associated with th i i  combinatlon of 
scoring transport scenario and constituent will typically exhibit a range within tha 
same HPI Group. Based on an evaluation of  the rnodallng for this ranktng unit, the 



critical data are the inventories of the cotitamlnants and the volume of surface sol1 
available for resuspension, which were dcrivcld from measured data, Therefore, the 
Crltlcal Data Category, which reprercnts the uncertalnty assoclatcd with the data,  
for this ranking unit Is an "A", implying a low level of uncertainty is  associated with 
the data. The combined Model Varlabillty and Critical Data Category result in a 
relatively low amount of uncertainty assoclatcd with this ranking unlt, 

Requlatcw Aspects of the Hanklnq Unit 

In August 1990, the site informed the Survcy that this unlt  1s regulated under the 
HSWA of 1984 (Section 3004 (ul of RCRA), 60 CFR 264 Subpart  F, and the HSWA 
module of the RCRA operating permit, 

S t e W  Q f  the Asnkinq Unit  In 1999 

In Auguit 1990, the site lnformvd the Survey that elements of t h h  ranklng unlt will 
be addressed in the RFIKMS process as required under the HsWA module of the 
RCRA operating permit. The elernants will be clddrelried as tasks (Identified In ADS91 
to be adlvated under the Jchsdute presented In the €REM Five-Year Plan, 

861 I 9  Potentially Inadequate Decontarninatlm and Decomrnisdonlng 

- Description o f  Rankinq Unit 

Surface and shallow subsurface soils in tho vlclr i i ty 01 contaminated structures that 
have been decontaminated and/or decommissioned may contain residual 
contaminants, As representative of this potentlal problem, this ranking unlt Inctudes 
two dtei formerly used in HE processing operations where the decontamination and 
decommidoning processe9 were completed In the 19601, 

Inactlvs Sites and Releases 111-7 



How the Rankins Unit was Modeled 

The transport pathways that were modeled Include: 1) surface soil to air 
(resuspension and volatilization); 2) potential contaminant migration to 
groundwater; and 3) potential contaminant migration to groundwator to  surface 
water. 

The exposure pathways that were modeled include: 1) the potential for inhalation 
of contamrnants; 2) the potential for consumptlon of crops and crop-fed livestock 
potentially contaminated by airborne deposition; 3) the potential for ingestion of 
crops, livestock, and fish dependent on potentially contaminated surface water; 4) 
the potential for accidental ingestion of potentially contaminated surface water 
during recreational activities; 5)  the potential for Ingestion of  potentially 
Contaminated groundwater; 6) the potential for ingestion and inhalation of 
bathwater derived from potentially contaminated groundwater; and 7) the 
potential for ingestion of crops irrigated and livestock watered with potentially 
contaminated groundwater, 

The exposure pathways for Ingestion of and/or bathing with surface water were not 
addraued because surface water downstream of the ranking unit Is not usod for 
these purposes, 

Data used in modeling this ranking unit were derived from the Envlronmental 
Survey S&A Data Document, Constituents modeled include acetone, beryllium, 
copper, and toluene, Since the contaminants were known to consist of heavy metals 
and volatile organics, there is no major gap In the type of contaminants modeled, 

As part of the Survey $&A Program, subsurface lo l l  samples were collected and 
analyzed for HE, volatiles, and metds, Tha analysis confirmed the presence of 
acetone, beryllium, copper, and toluene, These data were used to develop the 
Jource term, 

&yults of the Rirk-Based Aankinp 

This ranking unit at  the LAN1 ranks in an HPI Group 0, which would place the 
ranking unit with those environmental problems that are not projected to reach 



receptors, A wide var iety 01 Inorganlcs and organics were modeled and nonu of 
them scored, The ranking unit scored low because of  low contaminant 
concentrations, 

guatifierc to the Rick-Based Ranklnq 

None of the standard quallflerr apply to th l i  ranklng unlt, 

Qualitative Uncenal nty Analysii 

This ranking unit ranks in HPI Group O I  For a welt-characterlred problem, the Model 
Variabillty a m d a t e d  with the cumbinatloti of the modeled transport scenario and 
conrtltuent wlll typicalty exhibit a range within thr same HPI Group, B e d  o n  an 
ewaluatlon of the modeling for thli ranking unit, thr critical data are the inventory 
of contaminants and the volume of surface soll avrllablr for resuspension, whlch 
wore deriwed from measured data, Therefore, the Crltical Data Category, whlch 
represent3 tha uncertainty associated with the data, for thlr ranking unlt 1 1  an “A’, 
Implying a low level of uncortslnty is  assocletad with thr data, Tht combined Model 
Variability and Critical Date Category result In a relatlvdy low amount of uncertainty 
asiocletad with this ranking unit. 

In August 1990, the site informed the Survey that this unit is regulated under the 
HSWA of 1984 (Section 3004 (u) of RCRA), 40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operatlng prrmit. 

In August 1990, the sit4 informed the SUNPY that elements of this ranking unlt will 
be addressed in the RFIKMS process as required under the HSWA module of the 
RCRA operating permit. The drments will he addressed as tasks (ldentlfled In ADSs) 
to be activated under the schedule presented In thr ER/EM Flva-Year Plan, 

-71- 



6 A l O  Area P 

Arc8 P of TA-16 at the LANL is the former dispo~;cll dta for hazardous wasta rom HE 
reiosrch and devdopment, and from waste HE burning operattons at TA. 6, This 
urea may be contributing to contamination of sudacr water with HE, barium, and 
heavy metal discharges rasultiny from stormwater runoff draining from the axposed 
wasto on tha face of the Iandflll, 

Waste Managornent 111-4 

m t h k k i n q  Un it wai Mod 

The transpoct pathway3 that ware modeled inc lud~!  1) surfaea 5011 to air 
(resusprnsim and volatilization); and 2) ranking unit to overland runoff to surface 
water, 

The wpoiuro pathways that w w r  modeled Inctudr: 1 )  thr potential for Inhalation 
of contamlnrnts; 2) the potential for consumption of crops and crop-fed livestock 
potmtiilty contaminated by airborne deposition; 3) thr potential far lngertlon of 
crops, iivastock, and fish dependent on potentlally contiminatsd ~urfaco watrr; and 
4) thr potrntial for uccidentsl ingestion of potrntlrlly contaminated surfaea water 
during recrsrtlmal activities, 

Thr groundwater transport pathway WBI not modeled becaurs of the great depth to  
groundwrtor and tho low permeability of th, partially saturatrd zone, Thq 
r ~ p o i u r r  pathways for ingestion of and/or brthlng with rurfacr water w r w  not 
addrrswd bqcrusr tho surfsco water downstream of tho ranking unlt Is not used lor  
thew purpor*s, 

Date used in modeling this ranking unit war@ drrived from the Enuironmontal 
Survry Ptrlirnlnary Raport, The constituent rnsdrlrd WQI barlum, which was the 
only constlturnt of concern, 



Results of the Rkk-Based Ranking 

This ranking unit a t  the CANL ranks In an I-!PI Group 0, whlth would place the 
ranking unit with thore envlronmental problems that are not projected to reach 
recclptori, Barium was modeled and did not score, Thls ranking unlt scared low 
because of  the law concentratton o f  contaminant in the soil, 

Quelifigrs to the Rlrk,Ba$ed Rankinq 

This ranking unit include3 potentlal for contaminated sol1 runoff, The qualifler3 
dlscuised in Section 7,O apply, 

This ranking unit ranki in HPI Group 0, For a well-characterized problem, the Model 
Variability as5oclated with the combination of the modeled transport sconario and 
constituent will typleally exhibit J range wlthln the same HPI Group, eased on an 
evaluation of the modeling for this ranking unit, the crl t lcal data are the Inventory 
of barium in the surface soil and the volume of surface soil available for 
rs~usprnsion, which were derived from measured data, Therefore, the Critical Data 
Category, which represents the uncertainty associated with the data, for this ranking 
unit  is an 'A', implying a low level of uncertainty is associated with the data, The 
combined Model Variability and Critical Data Category result in a relatively low 
amaunt of uncertainty associated with this ran king unit ,  

In August 1990, the s i te  informed the Survey t ha t  this unit is regulated under the 
HSWA of 1984 (Section 3004 tu] of  RCRA), 40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operating permit, Closure Is regulated under 40 CFA 265 
Subpart G, 



status of the Rankinq Unit in 1990 

In August 1990, the site informed the Survey that a closure plan has bean submitted 
to  the state, The LAN1 plans to revise the plan and resubmit it to the state, Closure 
activities will begin when approval of t h e  plan Is received, 

6,1,1 I Technical Area 54 

Area L of TA-54 a t  the L A N 1  wa9 previously used as a disposal area for hazardous 
organic waste, Thirtyfour Jhafb, ranging from 3 to 8 feet in diameter and 60 f ee t  
deep, are located in Area 1, Orgarilc vapors have boen detected in Area L a t  a depth 
of 100 feet in the parts-per=million range, The hazardous waite disposal sits 
rrprrwnts a potentiat source of contamination to the groundwater through vapor 
ph8W flow, 

w o r t h a  Final Survev Findlnal 

Waitr Management ll-2 and Groundwater 111-1 

The transport pathways that were modeted lnctude: 1) potentlal contaminant 
migration to  groundwater; and 2) potentlal contarninant migratlon to groundwater 
to surface water, 

The exposure pathways that wars modeled include: 1) the potentlal for Ingestion of  
crops, Ilvestock, and fish dependent on potentially contaminated surfacr water; 2) 
tha potential for external exposure and for accidental lngeitlon of pntentlally 
contaminated wrface water during recrestlonal ac t iv i t le~ ;  3) the potential for 
ingrition of potentially conteminatad groundwater; 4) the potentlal for Ingestion 
and inhalation of bathwater derived froin potentlally contaminated groundwater; 
and 5)  the potential for ingestion of  crops irrigated and llvastock watered with 
pot# n tir I ly contaminated g ro u nd wa t I! r,  



The transport by wind, overland runuff, and direct exposure pathways were not 
considered as thrs Area I shaf ts  ara capped, The cxposure pathways for Ingestion of 
and/or bathing with surface water were not addressed because [t ie surface water Is  
not used for these purposes downstream of the  ranklng unit, 

Data used in modeling this ranking unit were derived from the Environmental 
Survey S6A Data Document for LANL, the LAN1 Waste Management Site Plan, and 
the Ctmure and Post Closure Plan for TA-54, Constltuent5 modeled inctude acetone, 
ethanol, kerosene, methanol, methylene chloride, methyl ethyl ketone, toluene, I;! 

I, 
‘\I l,l,l-trichloroethane, trichloroethylene, trichlor~monoflu~romethJne, americium- 

241, neptunium-237, plutonium-238 and 239, protactinium-233, thorium-230, ‘I 

uranium-233, 234, and 235, barium, chromium VI, DDD, DOT, fluoranthene, 5 
i:i 
I! 

organici, heavy metals, and radionuclides, there Is no major gap in the type of 8 
contaminants modeled, I 

Rerultr of the Rilk-Based Rankinq 

phenanthrene, and pyrene, Since the contarninants were known to consist of 

4 

I 
(.I 

This ranking unit a t  the LANI ranks in an HPI Group 0, which would place the 
ranking unit with those environmental problems that are not projected to  reach 
receptors, Volatile and semivolatile organics, and radionuclides were modeled and 
none of them scored, This ranking unit scored low because of  the slow groundwater 
velocity and teach rates through the geologic formations underlying the LANL, 

Qualifiers to the Risk-Eased Rankjnp 

None of the standard qualfien apply to this ranking unit. 

Qualitative Uncertainty Analy5b 

This ranking unit ranks in HPI Group 0, For a well-characterized problem, the Model 
Variability associated with the combination of the modeled transport scenario and 
conjtituent wlil typically exhibit a range within the same HPI Group, Based on an 
evaluation of the modeling for this ranking unit, the crltical data are the low 
groundwater velocity and leach rates for the geologic formations undarlylng the 
LANL, which were derived from measured data, ThuJrefore, the Crltical Data 



I. 
" I  
I .  

Category, which reprewnts the uncertainty assodated with the data, for this ranking 
unit is  an "A", implying a low level of uncrrt-tiiity is assodated with the data, The 

I 
? 
I .  

I 
1'1 combined Model Variability and Critical Data Category result in a retat lvely low 

amount of uncertainty associated with this ranking unit, 

Requlatnrv Aspects of the Ranklnq Unit 

In Ailgust 1990, the site informed the Survoy that this unit i s  regulated under the 
HSWA of 1984 (Section 3004 [u] of RCRA ), 40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operating permit, It Is wbject to 40 CFR 264 as a permitted TSD f:: 
facility and 40 CFR 265 ai  interim status (mixed waste), 

Statu1 o f  the  Rankinq Unit In 1990 

'1 

\:I 
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In August 1990, the site informed the Survey that a closure plan has been submitted 
to the state for the landfill portion of TA.54, Area 1, The LAN1 plans to revlie the 
plan and resubmit it to the state, Closure actlultles wlll begin when approval of tha 
plan i z  received. The LAN1 i s  also pursuing dealing with this unit under the HSWA, 
Treatment and storage of hazardous waste Is a perniitted RCRA activity, Mixed 
waste treatment and storage wilt receivc Interim status and probably be permitted, 

8 .1, l t  Technical Area 33 Marshy Area 

Wastewater from Building TA=33-86, il hiq h-pressure tritium-handling faclllty, is  
discharged into two sumps, which allow the Ilqulds to percolate Into the soil in an 
area east of the building, This disposal practice hai  created a marshy area, The 
wastewater i3 known to contain tritium, and may a h  contain solvents and o l l ~  

Surf ace Water I 11-3 



How the Rankinq Unit was Modeled, 

The transport pathways that were modeled include: 1) potential contaminant 
migration to groundwater; and 2) potential contaminant migration to groundwater 
to surface watar. 

The exposure pathways that were modeled include: 1) the potential for ingestion of 
crops, livestock, and fish depandent on potentially contaminated surface water; 2) 
the potential for external exposure to and accidental ingestion of potentially 
contaminated surface water during recreational activi t ies; 3) the potential for 
ingestion of potentially contaminated groundwater; 4) the potential for ingestion 
and inhalation of bathwater derived from potentially Contaminated groundwater; 
and 5) the potential for ingestion of crops irrigated and livestock watered with 
pot entia I I y co nta mi nated g r ou n d w at er I 

The surface soil to air (resuspension and volatilization ) transport pathways were not 
modeled because there is no exposed soil and the contaminant is not volstits, The 
exposure pathways for ingestion of and/or bathing with surface water were not 
addressed because the surface water downstream of the ranking unit Is not used for 
these purposes, The overland transport pathway was not modeled because the 
sump system allows the watar to percolate into the soil rather than run off the soil, 

Data used in modeling this ranking unit were derived from the Environmental 
Survey Preliminary Report and site-supplied Comprehensive Environmental 
Assessrnunt and Response Program (CEARP) data, The only constituent modeled war 
tritium, which was the only constituent of concern, 

Results of the Risk-Based Ranking 

'This ranking unit a t  the LAN1 ranks in an HPI Group 0, which would place the 
ranking unit with those environmental problem5 that are  not projected to reach 
receptors, Tritium was modeled and did not score, This ranking unlt scored low 
because of the long time needed for transport through the geologic formations and 
the relatively short half-life of tritlum, 



LuaIifierJ to the Risk-Bared Rankinq 

None of the standard qualifiers apply to this rmklng unit, 

Qualitative Uncertainty Analvd1 

This ranking unit ranks in HPt  Group 0, For a well-charactorired prowlem, the Model 
Variability associated with the combination of the modeled trsrisport scenario a n d  
constituent wiil typically exhibit a range within the same HPI Group, h s e d  on an 
evaluation of the modeliny for this ranking unit, the critlcal data are the inventory 
of contaminants and the low groundwater velocity and leach rates for the gsologic 
formations underlying the LANL, which were derived from measurod data, 
Therefore, the Critical Data Category, which represents the uncertainty associated 
with the data, for this ranking unit is an "A" ,  Implying a tow level of uncertainty Is  
associated with the data, The combined Modal Variability and Critical Data 
Category result in a relatively low amount of uncertainty a5socIatcd with this 
ranking unit, 

In August 1990, the site informed the Survey that this unit is regulated under the 
HSWA of 1984 (Section 3004 [u] of RCRA) and the HSWA module of the RCRA 
operating permit, 

Ststusof the Rankinq Unit in I S S Q  

In August 1990, tha site Informed the Survey that  this ranking unit is being 
addressed in the RFIICMS process a i  required under the HSWA module of the RCRA 
operating permit. This process began ir! May 1990, 

& l , t 3  Potential for Reteams from Radioactive Wastr Tanks 

Several aboveground storage tanks (Ash)  wlthout adequate spill containment are 
used for the storage of radioactive liquids a t  the MNL, Four tanks a t  TA-21-257 are 



only partially contained, S p i h  of significant quarititier a t  these tank5 would result in 
soil contamination, One tank a t  Omcga West Th-2.26 I3 totally uncontained and 
within 50 feet of  the stream in Los Alarnos Canyon, 

Waste Management 111-5 

How the Rankinq Unit wai  Modeled 

The transport pathways that were inodeled Include: 1) surface 3oil to alr 
(rawpension and volatilization); and 2) ranking unit to overland runoff to surface 
wa t or, 

The exposure pathways that were modeled include: 1) the potential for inhalation 
of contaminants; 2) the potantiel for consumption of crops and crop-fed tivertack 
potentially contaminated by airborne deposltion; 3 )  the potentlal for ingestion of 
cropi, liveitock, and fish dependant on potentially contaminated surface water; and 
4) .the poteritisl for external exposure to and accidental ingestion of potentlally 
contaminated surface water during recreational activitie,, 

The groundwater transport pathway was not modeled because of the great depth to 
groundwater and the low permeability of the partially saturated zone, The 
expowre pathways for ingestion of andlar bathing with surface water were not 
addressed because iurfacr water downstream of the ranking unit Is not used for 
thew purposes. 

Data used in modeling this ranking unit were derlved from rite-supplied data, 
ConstitusntJ modeled include technetium-99 and magnesium, Since the 
contaminants were known to consist of radionuclides and heavy metals, there is no 
major gap in the type of contaminants rnodded, 

- RqwItr af the Ai$k-Based Rankinq 

This ranking unit at the LAN1 ranks in an HPI Croup 0, which would place this 
ranking unit with those environrnenta! problems that are not projected to reach 
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receptors, Radionuclides and heavy metals were  modeled and none of them scored, 
The ranking unit scored low because of low contaminant concentrations, 

Qualifier) to the Ri5k-Based Rankinq 

This ranking unit includes potential for contaminated soil runoff, The qualifiers 
discussed in Section 7,O apply. 

Thii ranking unit ranks in HPi Group 0, For il well-characterized problem, the Model 
Variability associated with the Combination of the modeled transport scenarlo and 
constituant will typically exhibit a range within the same HP1 Group, Based on an 
evaluation of the madeling for this ranking unit, the critical data is the flow rate of 
the wr face  water used for watering livestock, which was derived from measured 
data, Therefore, the Critical Data Category, which represents the uncerta1r)ty 
associated with the data, for this ranking unit Is an "A", implying a low level of  
uncertainty is associated with the data, The combined Model Variability and Critlcal 
Data Category result in a relatively low amount of  uncertainty associated with this 
ranking unit, 

Rqquletorv AsDects crf the Rankinq Uni t  

In August 1990, the site informed the Survey that this unit is regulated under the 
HSWA of 1984 (Section 3004 [u] of RCRAj, and the HSWA module of the RCRA 
operating permit. It Is subject to RCRA permit, Attachment t for waste stream 
characterization, The unit may be subject to RCRA I f  determined to be mixed wa5tr8 
New Mexico received mixed waste authorhy on July 25, 1990, 

u tof  the Ranklnq Unit in 199Q 

In August 1990, the site informed the Survey that elemerits of this ranking unlt will 
ba addressed in the RFIKMS process as required under the HSWA module of the 
RCRA operating permit, The elenients wlll be addressed as tasks (Identified In ADS51 
to be actlvated under the schedule presented In the ER/EM Five-Year Plan, 
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8,1,14 Potential lo r  Releases from Underground Storaga Tanks 

Description of Rankinq Unit 

The storage of  hazardous and radioactlvc llqulds in active underground storage 
tanks (USTs) a t  the LANL presents the potcntlal for undetected releases to surface 
and subsurface soils, A number 0 1  tanks with the potentla1 for leakage are In 
operation a t  the LANL, and have not bccn tested to determlne whether or not they 

1 :I are leaking, 1;’ 
..J 
‘:I 

&pQortinq Final Survey Findlnq 

TOXIC and Chemical Materials 111-2 

1 

?i 

I How t h t  Rankinq Unit waJ Modeled 

The transport pathways that were modeled include: 1) potential contarninant 
migration to groundwater; and 2) potential contaminant mlgratlon to groundwater 
to surface water, 

3 

‘:I 

12 

The exposure pathways that were rnodelcd include: 1) the potential for lngestlon of 
crops, livestock, and fish dependent on poteritlslty contaminated surfacg water; 2) 
the potential for accidental Ingestion of potentially contaminated surface water 
during recreational activities; 3) the potential for Ingestion of potentially 
contaminated groundwater; 4) the potential for lnge5tion and inhalation of 
bathwetsr derived from potentially contaminated groundwater; and 5) the 
potential for ingestion of crops irrigated and livestock watered with potentially 
contaminated groundwater, 

Tha air and overland runoff transport pathways were not modeled because the 
tanks are buried, The exposure pathways for ingestion o f  and/or bathing with 
surface water were not addresjed because surface water downstream of the ranking 
unit is not used for these purposes, 

Data for this ranking unit were derived from site-supplied data and tho 
Environmental Survey Preliminary Report, Constituents modeled include PCBS 



(general), diesel fuel, Fuel Oil #2, gamline, and motor oil, Sitice the contaminants 
were known to consist of organics arid PCUs, thare  1s 110 tm7jor gap in the type of 
con tamin ants modaled, 

Reiults of the Risk-Based Rankinq 

This ranking unit at the LANL ranks In an HPI Group 0, which would place the 
ranking unit with those environmental problems that are not projected to reach 
receptors. Organics and P C B i  were modclod and did not score, Thls ranking unlt 
scored low because of the low groundwater flow rate and trach rate for the 
geologic formations underlying the LANL, 

Qgallfiers tothe Risk-Bawd Ranklnq 

None of the standard qualifiers apply to thls ranking unit, 

This ranking unit ranks in HPI Group 0, For a welt-characterized problem, the Model 
Variability smciated with the comblnatlori of the modeled tranlrport scenarjo and 
constltucnt will typically enhibit a range wlthln tha same HPl Group, Based on an 
evaluation of the modeling for thls ranklng unlt, the crltlcal da ta  are the 
groundwater flow rate and leach rata for the geologlc formations underlylng the 
LAN1, which were derived from measured data, Therefore, the Critlcel Data 
Category, which represents the uncsrtalnty assodated wlth t he  data, for this ranking 
unit is an "A", implying a low level of uncertainty Is aswclated with the data, The 
combined Model Variability and Crltlcal Data Category resul t  In a relat lvely low 
amount of untartainty associated with thls ranking unlt, 

Rsqulatorv A$uects of the Ranklnq Unit 

111 Augurt 1990, the site informed the Survey that thl i  unlt Is regulated under the 
HSWA of 1984 (Secttian 3004 [ul of HCRA) and  the HSWA module of the RCRA 
operating permit, It i s  subject to New Mexlco UST regulations, 



Statusof t he  Rankins Unit in 1990 

In August 1990, the site informed the Survey that olements of this ranking unit will 
be addressed in the RWCMS process as required under the HSWA module of the 
RCRA operating permit. The elements will be addressod as tasks (identified in AD%) 
to  be activated under the schedule presented in the EWEM Five-Year Plan, 

6,l,15 Potential Leaks from Abandoned or Removed Underground Storage 
Tanks 

Undetected releases may occur a t  the U,NL from USTs that  have been abandoned In 
place or removed. These USTs were used for storage of fuels, oils, and radionuclides, 

m o r t i n q  Final Survey Flndinq 

Inactive Sites 3nd Releases 111-3 

- Hpw thr  Rankina Unit was Modeled 

The transport pathways that were modeled include: 1 )  potential contaminant 
migration to groundNater; and 2) potential contamlnant migration to groundwater 
to surface water. 

The expoiure pathway that were modeled Include: 1) the potentlal for ingestion of 
crops, livestock, and fish dependent cm potentially contaminated surface water; 2) 
tho potentlal for external exposure to and accidental ingestion of  potentially 
contaminated surface water during recreatlonal actlvltles; 3 j  the poten tlal for 
ingestion of  potentially contaminated groundwater; 4) the potentlal for Ingeitlon 
and Inhatation of bathwattr derived from potentially contaminated groundwatsr; 
and 5) the potential for ingestion of crops irrlgated and livestock watered wlth 
potentially contaminated groundwater. 

ThQ air and overland runoff transport pathwayr were not modeled became tho 
tanks are buried, The ercposure pathways for lnyeitlon of  and/or bathing with 



surface water were not addressed because the surface water dowtirtrearn of the 
ranking unit is  not used for these purposes, 

Data for this ranking unit were derived from the Environmental Survey Prellminary 
Report and site-supplied dst8, Constituents modeled include americium-241, 
neptunium-237, plutonium-239, protactinium-233 uranlurri-233 and 235, and PC8s 
(general], Since the contaminants were known to consist of radionuclides and 
organics, there Is no major gap in the type  of conta ninants modeled, 

RtiuIt, of the Risk-Based Ranklnq 

This ranking unit a t  the lANL ranks in an HPI Group 0, which would place the  
ranking unit with those environmental problems that are not projected to reach 
receptors, Radionuclides and organics were modeled and did not score, This 
ranking unit scored low because of the IQW mobility of the conrthents, 

ualillerr to the Risk-Based Rankinq 

None of  the standard quallfierr apply to this ranking unit, 

Qyalitatlve Uncertainty Analyri3 

This ranking unit ranks in HPI Group 0, For a well-characterized prouiem, the Model 
Variability associated with tho combination of the modeled transport scenarlo and 
constituent will typically exhibit a range within the same HPI Group, Based on an 
evaluation of the modeling for this ranking unit, the critical data are the adsorption 
coefficients of the contaminants, which were derived In part from measured data 
and in part from assumptions, Therefore, the Critical Data Category, which 
represents thr uncertainty associated with the data, for this ranking unit Is a “B“, 
implying a moderate level of uncertainty is  associated with the data, The combined 
Model Variability and Critical Data Category result in a moderate a m o u n t  of 
uncertainty associated with this ranking unit ,  



Rcqulatory Arpects of the  Rankinq Uni t  

In August 1990, the site informed the Survey that this unit i s  regulated under the 
HSWA of 1984 (Section 3004 (u] of RCR4) ,  40 CFR 264 Subpart F, and the HSWA 
module of the RCRA operating permit, 

Statui of the Rankirrq Unit in 199Q 

In August 1990, the site informed the Survey t h a t  element3 of this ranklng unit wlll 
be addressed in the R F K M S  process as rcquired under the HSWA module of the 
RCRA operating permit, The elernents will be addressed a9 tasks (identlfied In ADSs) 
to be activated under the sc6sdule presented In the ERIEM Flve-Year Plan, 

e42 uyrtiqnr That May RapresentPotenth1 Futur i  Environmental Prablorn, 

6 , I . l  Potential for Futurr Relaarcs from Product Drums 

There Is (I potential for leakage and spills from the storage of ol\ and hazardous 
materials in drums stored outdoors a t  the LANL, These drums contain dlelectrlc oil, 
motor oil, hydraulic fluid, alcohols, chlorinated sdventlr, various laboratory and 
process wastag, and discarded product materials, Inadequate practlces amciated 
with thew drum! include gtorage directly on the soil, rtorage without secondary 
containmerrt, unlabeled drums, storage In uncovered locations, acd storage of 
drums in or adjacent to drainage ditches, 

Toxic and Chemical Materials 11-2 

How the Rankinq Unit was Modeled 

The transport pathways that were modeled include: 1) surface rail tu air 
(resuspension and vdati!/zation); and 2)  ranklng unit to overland runoff to surface 
watw. 



The exposure pathways that were modeled include: 1) the potential for inhalation 
of contaminants; 2) t he  potential tor conwmption of crops and crop-fed llve5tock 
potrntially contaminated by airborne dcposltion; 3) the potential for lnqestlon of 
crops, livestock, and fish dependent on potentially contaminated surface water; and 
4) the potential for accidental ingestion of  potentially contaminated surface water 
during recreatimal activities, 

The groundwater transport pathway was not modeled because of the great depth to 
groundwater atrd the low permeability of the parttally saturated zona, The 
exposure pathways for ingestion of and/or bathing with surface water were not 
addressed beciluse the w f a c e  water downstroam of the ranking unit Is nut uwd for 
these purpoie9, 

Data used in modeling thii ranking unlt were darlved prlmarlly from the 
Environmental Survey Prellmlnaty Report, the Environmental Survelhnce Report for 
thr LANI. for 1985, and sssumptlons concerning the quantity and quality of drum 
storagr a t  t h i  LANL. Constituents moddad include acetone, PCBg (general), 
chloroform, ethanol, Freon 113, hydrauk fluid, rrrsthylone chloride, methyl ethyl 
ketona, ? , 1,1- t r ich Io roe t h B n e, a n d t r i c h I u r oet h y I e n a, 5 I n c e the con t a in I n a n t s we ra 
known to conslit of volatile organlcs and PCBg, there Is no major yap In the type of 
contaminants modeled, 

Rerulti of the Riqk-Based l tanklnq 

Thig ranking unlt  a t  the LANL ranks in an HPI Group 5, whlch would place the 
ranking unit with those environmental problems that represent a tertiary level of 
concern from the potential hazard persprctlvo, Score3 for this group are generally a 
rewlt of either 3mall receptor populatloni, low dose% or Iow-toRidty contaminant% 
Tha drlvinq contaminant wai  l,i,l.trlrhloroethano, whlch potentlally could be 
transported through the air to receptors where It could potentially be inhaled, The 
contaminant and pathway scored In HPI Group 5 because of the toxiclty and quantity 
of the contaminant and the speed of transport through alr, which r e w l t  In a 
potential near-term impact a t  the receptor, The area rurrounding the lANL was 
modeled ai  ,upporting a moderate-size population, 



Quelifierr to the Risk-Bawd Rankinq 

This ranking unit scores for potentid coritamlnatjon of groundwater or surface 
water by organics and includes potential for contaminated soil runoff, The qualifters 
discussed In Section 7,O apply, 

Qualitative Uncertainty Analvsil 

This ranking unit scores for l,l,l-trichlorocthane in a volatlllzation pathway, For a 
well-characterized problem, the Model Variability associated with this combination 
of scoring transport scenario and constituent will typically exhibit a range of two HPI 
Groups, Eased on an evaluation of the modeling for this ranking unit, the crltjcal 
data ate the Inventory of l,l,t.trichloroethane present in drum5 and the quantity 
and quality of drums, which were derived from assumptlons, Therefore, the Crltlcal 
Data Category, which represents the uncertainty associated with the data, for this 
ranking u n i t  is a "C*, implying a high level of uncertainty is associated with the data, 
Tho combined Model Variability and Crit ical Data Category result in a large amount 
of uncertainty associated with this ranking unit ,  

RICiUlatQf'f Aspects of the Rankinq Unit 

In August 1990, the site informed the Survey that the Ctean Water A d  of 1972, Spill 
Prevention Control and Countermeasure (SPCC) Plan, 40 CFR 112 and 125, requires 
construction of secondary containment structures to control spills of  oll and other 
liquids. It also requires preparation of  contingency and countermeasure plans for 
control of 3pills. 

In August 1990, the site informed the Survey tha t  the LANL has completed secondary 
containment structures for spill control for product drums in accordance with its 
SPCC Plan, Additional containment structures are being planned in order to prowide 
containment lor  a l l  product drums at the site, 



6 A 2  Potent.AI lar  PCB Releases from Transformari 

Description of Rankinq Unit 

There is a potential for the roleaw of PCB-{ontainlng fluids to the environment a t  
the LANL, During the Survey, there were 133 PCB transformers in use that had PCB 
concentrations greater than 500 parts per million (ppm) In their dielectric fluld, In 
addition, there were 110 PCB-contaminated trsnrformers In use with concentrations 
of PCBs In the range of 50 to 500 ppm, A 1906 inventory of cclpaclturs In use a t  the 
LAN1 reported that 2,796 PCB-contalnlng unlts are in serulce. The total amount of 
PCB fluids In these units Is significant, Numerous PCB tranifornicrs and capacitors 
are dtuated near drains, lack adequate spill containment facllltleg, and/or are In poor 
condition due to thelr age, 

- Supportlnq Final Survey Fhdinq 

Toxic and Chemical Materials 11-1 

How th,e Ranklnq Unit was Modeled 

The transport pathways that were modeled include: 1) surface soil to air 
(resuspension and volatilization); and 2) ranklng unit to  overland runoff to 5urfaca 
water. 

The ezlposure pathways that were modeled Include: 1) the potentlal for Inhalation 
of contaminants; 2) the potential for conwrnptlon of crops and crop-fed Ilvegtock 
potentially contaminated by airborne depodtlon; 3) the potential for ingestion of 
crops, liveitock, and fish dependent on potentially contaminated sur face water; and 
4) the potential for accidental ingestion of potentially contaminated surface water 
durlng recreational activitjes, 

The groundwater transport pathway was not modeted because of the great depth to 
groundwater and the low permeability of the partlally saturated zone, The 
exposure pathways for ingest[on of and/or bathing with surface water were not 
addressed because surface water downstroam of the ranking unit i 4  not used for 
these purposes. 



Data used in inodeling this ranking unit werc derived primarily from site-supplied 
information concerning electrical transformers which contain PCBs, Constituents 
modeled include PCBs, which were the only constituents of concern,  

Results of the Risk-Based Ranklnq 

I This tanking unit a t  the LAN! ranks in an HPI Group 0, which would place the 
ranking unit with those environmental problems that are not projected to reach 
receptors. PCBs were modeled and did not score, This constituent and pathway 
scored tow because of the low surface area for resuspension and the low 
concentration of PCBs in the transformcr dielectric fluid, 8 

Quqlifirn to the Risk-Based Rankinq 

This ranking unit includes potentlai for contaminated soil runoff, The quallfiers 
discuswd in Section 7,O apply, 

This ranklrig unit ranks in HPI Group 0, For a well-characterized problem, the Model 
Variability associated with th r  combination of the modeled transport scenario and 
constituent will typically exhibit a range within the same HPI Croup, Based on an 
svduatlon of the modeling for this ranking unit, tha cri t ical data arc the inventory 
of PCBs in tho dielectric fluid released during a catastrophic failure and the volume 
of surface soil available for resuspension, which were derlved from measured data, 
Thrrsfore, the Critical Data Category, which reprejents the uncertainty associated 
with the data, for this ranking unlt i s  an "A", lrnplying Q low level of uncertainty Is 
asiocisted with ti le data, The comblncd Model Variability and Critical Data 
Category result in J relatively low amount of uncertainty assodated with this 
ranking unit. 

In August 1990, the site informed the Survey that the TONIC Subitancei Control Act  
(TSCA) of 1976, 40 CFR Part 761, requires tha regulation of harmful new chemicals 



entering commerce and the control of thora toxic sirbstarrces (PCBs) alrcady In 
commercial use, 

Statui of the Rankinq Unit in 1990 

In August 1990, the Jite informed the Survey that  the LANL i s  replacing or etrofl 
all PCB trangformers according to a prlorlty schedule developed be ween 
enginetrlng and environmental staffs, The target date for removal of dl 
transformers a t  the laboratory is 1996, 

ling 
the 
PCB 

6 , 2 J  Potential for Future Reltaiei from Nonradloectlve Aboveground Tanks . 
pescrintion of Rankinq Unit 

There are a number at  ASTI a t  the LANL that lack adequate spill containment, 
Fourtsen were identified without secondary containment and 12 with minor 
secondary containment, Two acid waste tanks a t  TA-46-88 are unbermed, The 
comtituents of the tanks varied from dlrsel fuel, gasoline, and dielecqric oil 
contaminated wtth PCBs to acidic and basic fluids, 

Waste Management 111-3, Toxic and Chemical Materlah 111-3 and 111.4 

How thr Rankina Unit wal Modeled 

Tha transport pathway3 that were modeled lncluda: ? }  surface soil to air 
(rasuspamion and volatitizetion); and 2) ranklng unit to overland runoff to surface 
watrr, 

Thr mposure pathways that were modeled include: 1) the potential for lnhelation 
of contaminants; 2) the potential for consumption of crops and crop-fed livestock 
potentially contaminated by airborne deposltion; 3) the potentlal for ingestlon of 
cropg, livestock, and fish dependent on potentially contaminated surface water; and 
4) the potential for accldental ingestion of potentially contaminated surface water 
during recreational activities, 



The groundwater transpurt pathway war not modeled because of the greet depth to 
groundwatw and thr tow permeability of the partially raturatrd zone, The exposure 
pathwryr lor ingrit ion of and/or bathing wtth surfacr watrr were not addressed 
because ~urfacr water downstream of the ranklng unlt Is not used for thew 
pUfpOE~r, 

Data for thir ranking unit were derived from site-suppllad data, Constituents 
modalad lncludr PCBs, which were the only constituents of interest, 

This ranking unit a t  the LAN1 ranks in an HPI Group 0, which would place thr 
ranking unit with thosa environmental problrrnr that artt no! projectcld to reach 
recopton, PCHI were rnodaled end dld not scora, This ranklng unit scored low 
brcausr of tha low inventory of PCBi and thr small vaturn* of potontlelly 
contrrninatrd rurfaca soil availsbto for resusprnslon and overland runoff 

ThIi ranking unit lncludrs potmtlal for contominatad soil runoff , Thr qualiflerg 
diicurrad in Section 7,O apply. 

t Unctrtrintv A n m i  

This ranking unit rinks in HPI Group 0, For a wall-charactrtlrad problem, the Model 
Variability iwxirted with the combination of the modrlad transport scsnsrlo and 
conitituant will typically exhlbit a rangr within thr same HPI Croup, B a d  on an 
rvrlurt ion of tha modellng for thlr ranking unlt, thr  c t l t l cd  data are the Inventory 
of PCBr stored in ASTs and tha volume of rurface soil aveilable for rawpension, 
which ware darived from m r a r u r d  data, Theraforr, the Critical Data Category, 
which repreranti the uncrrtalnty ersoclated with the data, for this ranklng unlt Ir an 
"A", Implying a low level of uncertaiiity Ir arsociatrd with the data, The combined 
Modal Variablllty and Critical Data Catcyory result In a relatively low amount of 
uncrflahty risoclitad with this ranking unit, 



Reaulatqry Awects  of the Rankinq Unit 

In August 1990, the site informed the Survey that tho Clean Water Act of 1972, SPCC 
Plan, 40 CFR 11  2 and 125, requires construction of secondary containment structures 
to control spills of oil and other liquids, It also requires preparatlon of contingency 
and countermeasure plans for control of spills, 

Status of thq Rankinq Unit in 1990 

In August 199Q, the site informed the Survey that the LANl  has completed secondary 
containment structures for spill control for ASTs In accordance with its SPCC Plan, 
Additional contalnment structures are being planned in order to provide 
containment for all ASTs at  the site, The two acid waste tanks at TA-46-88 have been 
emptied and cleaned, and they no longer rccolve waste acid, 



760 LIST OF QUAl!FIERS TO THE RISK-BASED RANKINGS 

Potential Contamination of Groundwater or Surface Water by Orqanics 

Modeling of organics in surface water or groundwater In this report assumes no 
reductlon due to decay or volatilization, Inctudlng these facturs in the analysls 
wwuld have the ef fect  of reducing the lmpircts and thus the scores of  thew ranking 
unltr, The amount of reduction gencrally would be In the range of one Hazard 
Potentlal Indm (HPI) Group or lesi ,  Thcre factors were not included since thh 
information is  generally not available at  t ho  stage of  investlgatlon ssrociated with 
many of the ranking unit3, To have applied there factor5 a t  the few s l t a  where they 
exist would have resulted in inconsistent application of the ranking, 

Potentigl for Contaminated Soil Run& 

The complex nature of sediment transport make5 using slmplified niodellng 
techniques difficult for contaminated soil runoff a i  a potential transport pathway, 
Thus, a significant, but unquantified, amount of uncertainty is  asiodated with 
ranking unit scores that encompass contarnlnated soil runoff as a transport pethway, 
Such pathways consistentty score low in this report, Thereforp, it is posdble t h a t  thh 
aspect o f  the environmental probtem 1s not rufficlentty represented In the scorlng, 



8.0 FINDINGS AND OBSERVATIONS 

This section contains all Category I, I I ,  and I l l  Final Survey Findings, Category IV 
findings from the Environmental Survey Preliminary Report are not included because 
they represent instances of administrative noncompliance and of management 
practices that are not directly related to envlronmental risk, Citations and references 
provided in this section can bs found in the Environmental Survey Preliminary 
Report for this rite, 

The Final Survey Findings include modifications In response to  the Technical 
Accuracy Review Comments on the Environmental Survey Preliminary Repart that 
were received from the site and/or DOE Operations (now Field) Office, The Final 
Survey Findings also include the results of Survey Sampling and Analysis (SILA), as 
appropriate, and reflect the status of the finding as reported by the site a t  the time 
af the Data Accuracy Review (DAR) meeting In June 1989, It should be noted that 
corrective actions taken by the site sifice the OAR meeting are not reflected in the 
Final Survey Findings, 

8.1 Actlve Flndlnqr and Obrarvatlotis 
I 

There are no Category I ,  I I ,  or 111 Final Survey Findings for Air a t  the Lor Alamor 
National Laboratory (LANL), 

The following constitute the Final Survey Findings for Soil a t  the LANL, There are no 
Category I or II Final Survey Findings for Soll, The Catagary I l l  Final Survey Flndlngr 
aro provided below. 

Final Suwey Findinq: Soil Ill-1 [Prellrninaty Survey Finding: Soil 111-1) 

Soil Contamination by PIutonium=239, Data from a l A N L  surface sediment 
monitoring program in Technical Area 49 (’I‘A-49) Indicate t ha t  sediment 



contaminated with plutonium-239 is moving through surface drainage patterris 
onto the surface soils of Water Canyori and Ancho Canyon, 

In 1975, the LANL established a sediment rnonltorhg program near TA-49, The 
program now consists of 12 sediment monitoring stations In the natural drainages 
from the four underground experimental areas and in three canyons downgradient 
from the area. The data, collected annually, indicate that three on-site statlonr 
exhibit plutonium concentrations in B X C P S ~  of worldwide fallout, These statlons are 
downgradient from Areas 2 and 11,  For station A3, having the highest 
concentrations, the levels of plutonium-239 have ranged from 0,01 to  17 pCi/g, with 
a mean of 3,s and a standard doviation of 5 ,2  pcllg, (Background concentration of 
plutonium-239 in northern New Mexico is about 0,Ol pCi/g,) The plutonium and the 
sediments transported by storm runoff into Water Canyon and Ancho Canyon are 
dispersed aver a large area and do not leave the LANL site, 

The plutonium has two possible sources, First, cuttings brought to the surface from a 
side drift extended a t  the bottom of one of the shafts in late 1960 had plutonium 
contamination, Appsrently, plutonium had been dispersed through fractures in the 
tuff by the detonation of an experiment in an adjacent shaft, The personnej 
reportedly removed all surface soil contamination and placed it back ir.1 the shaft, 
then filled the shaft with clean sand and capped it with a concrete plug, The surface 
of Area 2 in TA.49 was covered with as much as 6 feet of compacted aggregate and a 
4- to 6 h c h  layer of asphalt. However, trace amounts of the contarninatlon remain, 
Second, Area 11 housed a radioaaive chemistry laboratory used to provide analytical 
chemistry data, Effluent from the laboratory drained into a buried drain field In 
Area 11, The sediment monitoring program has detected radioactivity downstream 
from both Area 2 and Area 11. 

A series of underground experiments were performed a t  TA-15 from 1968 through 
1972. Four 130-foot hoks were drilled, but only two were used, Only the second 
hole contained toxic elements, which included less than 200 grams of beryllium, 
approximately 200 curies of tritium, and lead shielding, 

The TA-33 test  chambers were 46 feet  underground, and they were used from 1947 
to 1952. Test materials consisted cf polonium-210, which has decayed away, and 
possibly beryllium and lead, 
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As part of the Survey SCA Program, subsurface soil samples were collected from the 
drrln field and analyzed for volatlles, remivolatller, metals, and redlonucllder, The 
anetyils confitmod the presence of contarnlnants such I S  plutonium-239, cadmllrm, 
and uranJum, Thew data were used to mudel the Sediment Contamlnatlon in thu 
Canyon3 ranking unit. 

Final 3uwy Findinq: Soil 111-2 (Prallmlnary Survay Flndlng: 5011 111-2) 

-- Potential Soil contamination from Hiqh Ewalodvar (HE) and Barium. As a relult  of 
pait  dstonatlon3, e l l  26 of thr active firing sites have the potent la)  fo r  
contamirrrtlon from HE and barlum, In addition, at many of the sites?here Is I 

potontlvl for contamination wlth radloactlvi ty such as depleted uranium and other 
m t a l r  such as beryllium, I d ,  mercury, copper, cadmium, and nickel, LAN1 
penonnd conduct tast-flrlngs of HE for eMperlrnental purpose3 a t  firing dter, A 
flrlng dte congist3 of a firlny pad (usually conrrirtlng of a sandy f lat  area) and I 
control bunker which housrs equipment and penonnlrl, 

Most of the eApwimentr completely consume the HE, However, In some 
r~p r r lmrn t r  the HE dots not completely datonrtr, thereby dlsprrslng HE Into the 
iurroundlng area, Soma axprrlmrnts include dqpletad uranium andlor thorium to 
sirnulete flislonsble rnaterlals; 'and beryllium and/or other motali  such as lead, 
mercury, copper, cadmium, and nickel, Some of thr  HE (beratol and b a r m a l )  
contain barium, Thr 26 firing sites are divided into 7 group9 bawd on tho type of HE 
used, thr constituent3 tested, and the history of HE use a t  the site, Tho type of HE 
used and the constituents trrtrd determine the substances that codd contamlnata 
the wrrounding roils, 

Tho tint group includes TA-11-26 and the d t o s  at TA-40 (TA.40-4, 5, 8, 12,  and 151, 
Thr high errplostves consisted of various typri of H E  Includlng TNT, HMX, RDX, and 
brratol. No radioacthe material was ured In any tarts at thew site!, TA-11 i s  tho 
drop tower whrrs HE i s  dropprd onto a concrrtr pad as an ald to determine 
hrndllng chrractrri9tlcs, A t  the TA-40 sitel, small quantltlrr of H E  &re used In the 
cr~ploilon of detonaton, 

I 



The second group ncludrs the TA-36 sites (TA-36 Eenle, Meenis, Mlnle, lower 
Slobbovlr, and IJ]. Theso sites use large quantities of HE par test, and large 
quontitier (up to 9,000 pounds) annually, 

Active sites using medium amounts of HE per test form the third group, which 
includrsTA-IS PHERMEX and ECTOR, A t  there two sltoi, up to  125 poundsof HE are 

*. h o d  por test. Types of HE used a t  these two groups lncluda HMX, RDX, barrtol, 
PETN, and cycotol, Other potential contaminants lncludo depleted uranium, 
thorium, tritium, had, copper, aluminum, mercury, cadmium, silver, nlckel, and 
be~ylllurn, 

\ 

The fourth group, infrequently used but nevertheless conrldored active, includes 
TAs-1544 and 45. In tho past, thoso two sltos tmployod largo amounts of HE per tes t  
as wall as annually; todry they are usad occasionally instead of PHERMEX or ECTOR 
if diagnostic needs can be utlrfiod thereby, Potentlrl types of HE used a t  thlr group 
include HMX, RDX, and baritol. Other potantlal contaminants Include deplrted 
uranium, tritium, aluminum, morcury, cadmiurn, and beryllium, 

Tho LANL condurn shock-wavo oxperimtnts a t  the fifth group of firlng sites, all of 
whlch are at TA-39 (TAr-39-B, 57, and 88). Experiments conducted e t  these siter uie 
small to madlum smounb ot HE. Thrrse sitos aro located in B canyon, which llmltz 
diipanion of tha matrrirls uird, Types of HE used a t  TA-39 Include HMX and 
brratol. 0 t h  potential contamhanu include depleted uranium, thorium, coppir, 
chromium, morcury, and berylllum, 

Small sansltlvlty studies are performed a t  the sixth group, which cansists of five sites 
a t  TA-I4 (TAg-14-75, 26, 27, 28, and 29),  Them studies involve detonation of smelt 
amounts of HE to  determine ib characteristics, Unoaploded HE may rornuin, Their 
rites rho ut@ small amounti of HE por test and par year, Other potential 
contaminants includo drploted and natural uranlurn, 

Tho w m t h  group is cornpored ot gun sitesTA-39-56 and 69 and TA-14-34, Gun dtrs 
aro locritlonr whorr tho LANL flror projwtllos a t  HE or Into cinyon walls, Virlous 
typer of HE i r e  uwd, Potentla1 cont#mlnrnts include depleted uranium, Icrd, 
copper, aluminum, steel, and brrylllurn, 
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As part of the S u ~ r y  3aA Program, soil samples wrrr collectad from sdrctid sctlve 
flring rltor and andytod for rrdionuclldes, Thw rnalydi tonflrmed the preience of 
contrrnirrantJruch 81 uranium-231 and uranium, Their drtr were urrd to model thr 
Flrlng S l t n  rrnking unit. 

?a.1 ,a sudrrr Witor 

The followlng conrtltutr the Flnal JUNOY Findlngs for Surfrcr Water a t  th r  LANL 
Thew arm no Crtrgory I Flrrrl  Survry Findlngs for Surfrcr Watar, The Catrgory I1 and 
111 Find Suwoy Findings aro provided below, 

find 
11-l} 

F indinu: &rtrtm Watg r 11-1 (Prallmlnrry Survry Flnding: Surfaco W8ter 

-1nornrnlc C Q m m  ination In tha m a  P t  t r n i t t t d m  
Oh- E Ilrninrtion a :NPOE$l- , S w c l n l  NPDES-parmltted 

outfrlla 8ra discharging organic (Q.Q., mothy1 othyl kotona, rcetoncl) and inorgrnlc 
(ag , ,  barium) conrtituontr that arcl not monitored and rosult in po t rn t i r l  
contamination of soils and sodirnontr, 

Thwe ~ubstancer were not included on the prrmit ipptlcatlon that was sent to the 
U S .  Enuironmrntr! Protection Agency (EPA) for the NPDES Permit and are not 
includgd ag parnilt monitorlng conditions, In the 1985 prrmi? applicrtlon, a 
rcrprrrantatlvr rrmplr was takrn from one discharge point lor each outfall crrtrgory 
and rnrlytrd for permit rrqulrrmants, Howwar, since 111 operations are not 
tdentical, orch dirchargo point has ib own composltion of dlicharged wastewater, 
Spedfic r r r m p h  Includr the following: 

. 

0 NPOU Outfall OS8 

Thlr outfall wves Buildingr 300,302,304, 306, and 307 In 'fA-16. Building 300 
formulatar *'mock" o~ploalvra, malor Ingradirnt trrlng barium salts, 
Addhlonrlly, solvrnts (mothy1 rthyl ketone, acetone, othyl and butyl rcrtator) 
aro balng uwd in Buildings 300 and 302, Slncr barium nitrrto is rolublo In 
wrtar and solvents to  soma digrer arr also soluble, they would all be in thr 
water dirchrrged from thr sumps, In turn, the HE farmutations have soma 



soluhility (particularly in warm water)# Thus, al l  their  materials could be 
contaminating soils in the vicinity of the outfall4 Outfall 058 1s monitored for 
ehemlcal oxygan demand (COD), pH, flow, and tot81 suspended iolldr (TSS), 
pursuant to NPDES Permit requlraments, 

As part of the Survey SbA Program, sediment snd water samplar were collacted 
and a d y t e d  for volrtiles, rnotals, HE, radionuctidrs and asbestos. The analysis 
confirmod the presence of contaminants such as bayllium-7, cobalt-60, and 
uranium, These data were used to model the Srdimont Contamination from 
Outfalls ranking unit. 

NPDES Outfall 062 

This outfall dixharges water from Buildlng 342 in TA-16, This i s  B dry 
formulation building. However, there is b wat scrubber used to  scrub any 
chrrnicrl dust from tha mixor lording, Thh w i t t i ,  plus any wPtw from the 
mixen, Is discharged to  Outfall QB2, Slncle barium salts are used, barium could 
be contaminating thr soils a t  the outfall, HE outfalls In TA-16 are monitored 
for COD, pH, flow, and TSS, As part of the Survey 56A Program, wdlment 
samples were coltected a n d  analyzed tor volatilrs, HE, metals, and 
radionuclldrs, The analysli confirmed the prewnce of contaminants such as 
l,l,l-ttichlorocthanr, barium, and HMX, These data were used to model the 
Srdimint Conternination from Outfalls ran king unit, 

NPDES Outfall 035 

This outfi l l  Is the diichargr from the szrnltary waste treatment facility a t  TA-16, 
The wastewater from the laundry st TA-16 Is dlschirged to the sanitary faclllty, 
All work clothor from TA-16 and clothing from the LAN1 sitar whore pononnul 
hrndlr bwyltiurn a r i  warhad at this laundry, Thus, thrti is the potential for 
barium, berylllurn, HE, and solvent materlals to br In these wasta~ators~ They 
might not br removed in the treatment faclllty and could thug contaminate 
soils at thr outfall, Thr ianitary waste trratment facllitles at  the LANL are 
mmitorrd for pH, biological ortygen demand (BOD), ftow, and TSS, As part of 
th r  Survey S&A Program, sludge ramplrs were collected from the sanitary 
wistr treatment facility dudpa bad9 and analyzed for uolrtller, HE, metals, and 
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radionuclides. The analysis confirmed the presano of  contaminants such as 
chromium VI and zinc. These data were used t o  model t he  Sediment 
Contamination from Outfalls ranking unlt, 

M q a I  W V ~ Y  Finding: Surface Wstqr 111-1 (Preliminary Survey Flnding: Surface Watrr 
Ill-I) 

Radionuclldr CQ ntrmination in S w o r d  Canyons, Site activities have rcrultsd In the 
release of rsdlonuclides into sevrral of the canyons, Sampling rrsultr reported in the 
Annual Environmental Surveillance Rrports indicatcr that plutonium in the sediments 
from la1 Alrmos Canyon has bran transported to thr Rio Grande a t  levels above 
background, In 1984, sediment samples a t  Otowi contained 0,096 pcilg plutonium- 
239 and 240, as compared to  a regional background of 0,005 pCi/g, Los Alamos 
Canyon recaivei flow from Acid, Pueblo, and PP Canyons, all of which rrcrivrd 
indurtrlal discharger in the past. The plutonium ir bound up with the rcdimrnts that 

are moved down during runoff events, 

I i  
I~ 

I '  ! 

v i  1 

.3 

Watw Canyon can potentially receive plutonlum In surface runoff from TA-49, This 
contamination can then movr downstream toward tha Rio Crande, However, 
surveillancr of sediments in Water Canyon a t  State Road 4 and the Rlo Grande have 
failed to drtrct any contamination related to TAs drained by Watar Canyon, 

The treated wartswaten from the TA-50-1 treatment plant discharge to Mortandad 
Canyon, This traatmcnt plant is the principal industrial wastr treatment facility a t  
tho LANL. As such, i t  handles varioug wastewater streams that contain heavy metals, 
organics, and radionuclides. This outfall i$ monitored monthly for radionuclides, 
COD, total dirsoived solids (TDS), and sward metals including cadmium, chromium, 
copprr, nickel, lead, mercury, and zinc. While the facllity provides a good degree of 
removal, some cont rminan~ am sti l l  present in the discharge, O w  a period of tirnr, 
thrrr hag b r m  an accumulation ot radionuclide contaminanb in the wdiment; thus, 
the sediment har the potential to br contarninatad by othar mrtrls as welt. LANl's 
monltoring of thr sediment has shown a mean plutonium-239 and 240 
concantrrtlon of 14 pCi/g from thr seven monitoring stations in Mortandsd Canyon 
far 1986 (LANL, 19871). A wries of sadimmt traps have bern installed in the canyon 
betwren sample stations MCO.7 and MCO-9 to prevent movemrnt of contaminated 
Ismdimant down the canyon. Thaw appear to  have functlonrd property; however, 
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extrwnc flood eventl could result in the rnovrmant of cantrmlnitrd srdlrnenti 
down thr canyon. 

Ag part of tha Survey 36A Program, srdirnrnt samples worm collectad and anrlyrtd 
for walrtilrr, samivalrtilrs, motah, and rrdlonuclldrr, Tho analysis confirmed thr 
prawhcr of contiminantl such I S  uranium and strontlum-90, There data ware urrd 
to modal the Sdirnant Contimlnrtlon from Outfalls ranking u n k  

* 

'\ 

Survw Flu ng: Surface Witrr I 11.1 (Prollminmy Survey Flnding: Surface Wrtcr 
111.2) 

f0f HE U v e n t  Ccr n tr rnl nrtlon of Sollr rt fl PDES outfr II 954, Orgrnlcr 
(a,g., methyl athyl katana, acatono, butyl and rthyl rcatrtr) i r a  prrsant In this 
dhharge,  wrulting in thr  potantlrl contrmlnrtion of the  soil9 brnarth the 
discharge water fluma and at thr discharge polnt, 

(Isplodvrs synthnls IJ parformod at TA-76-340, Wastewatrn from this building are 
dlrchrrged to I baffled lump behind Buildlng TA.16-340, From this sump, thr 
writawrtar Ir dlrcharged to Outfall 054, Thr COD c o n c e n t r h n  hrr been i s  high 8s 

1,200 to 1,300 mg/L as I rriult of tha volrtllr organlci that ara prnrnt ,  A waif bok 
and I flborgl~rs trough'(w8trr fluma) hrvc bern instdad to convey thr wnstewotor 
to thr  canyon bottom and to provldr rrratlon of orgrnlc constituentg, Howeurr, the 
wrlr bar and trough werr not properly d i d  at  the tlmr of lnstdlatlon, rrrultlng In 
ovrtllow of discharge watrr, Thls ovrrfflow may hive rriultrd in coniiminrticon of 
tho ~olls brnrath and downgradlent of the wrlr box and trough with organlcr and 
HE, 

As part of tho Survry S&A Program, roll and wrtur samplrs ware collacted and 
andyrod for volrtliar, samivoIatlIar, metals, and HE, Tha anrlyrlr confitmad tho 
prerancr of bwylllum-7, urrnium-231, chromium VI, and lead, Thew data wi re  used 
to modal the W i r n r n t  Contamination from OuttaIlr ran king unit, 

data W r u  (Prrliminrty Suwry Plndlng: Surfrca Watrr 
111=3] 



m n t  id -tam ination by 0 rpqnlc Solvents, Tritium, and Qthqr Radlonuclldos Q f 
3Qit l  at T A - U  BU lldlna 86. Trltlum and organlo may be discharged from TA-33-56 
and may ba contaminating the rnrnhy area east of the secudty fence, Any wildllfa 
or worken walking In tl ;,g area may be ewposed to wrctrr containing tritium, as thr ra 
is no rrcurlty fenca around tha rninh, 

It Is ertlmrtad that the marsh is apprortirnatrly 200 f w t  by 100 feet. A trltlum 
‘laboratory Is located in a portion of Building TA-3346,  The drains from this building 
discharge to sump east of thr building, The watrr from Building TA-33-86 
(particularly washwater) can contain tritium from contrmlnation of tha qulpmant 
and walls, In addition, golvrnu such ali trichloroethytanr (TCE), icetone, and ethanol 
arm used In a nrarby building, This water seeps from the sump to  I marshy a r m ,  
since tho flow into the sump simply percolates out to  the soh, Thus, tritium and 
rolvant contamination of the galls may have occurrod from recent operations, Past 
practlcrr arm thought to have urad polonium, and tharr is potrntlnl for past usa of 
uranium and thorium. 

I Final SUNIY Findha: Surfac~ Water 111-4 (Prrliminary S w e y  Finding: Surfacr W i t r r  
1 11-4) 

Potential Contrminrtion of Sol11 with Radlonuclidqc and Othqr Su bstanqms Dug tQ 
thq TA.53 L ~ Q Q Q ~  Out fall IrJPO€S Ou tfall .OSSl, Radionuclides, oil and greaw, and 
possibly heavy metals may ba contaminating the soils in los Alamos Canyon below 
Outfall 095, 

Tha lagoon systarn is  a sanitary trratrnent system that also receives wasttwatrr 
co n t a i n i n g rad lo n u cl Id as. Radio n IJ cl ides (t r i t I u rn, b e r y I I I u m - 7, sod I u m 2 2, 
rnrngamr-54, cobalt-57 and 60, and ca5ium-134) are containad in Outfall 0133 and 
may b4 contaminating the sollr a t  t h  outfall (LANL, 1987a), Undmr normal 
opclration, those lagoons rrr dasignrd to operrtr 41 evaporation ponds, Owlng to 
inctaasad mrnployar population a t  TA-53, howmvw, dirchrrgcr does occur through 
NPDES Outfall O W  (Dlrcharga occurred from July through Decrmbrr 1986,) This has 
rmultrd In contamination of soils i t  the outfall with rrdlonuclldrs, Potantid exlstr 
for transport off-rita during pariods of heavy runoff, 
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As part of tho Survay SUA Program, lagoon sludgo sampler w i r a  collectad and 
rnalyrod for uolrtllai, srmiwolrtllas, metals, and r8dlonucllderl The analyrh 
canfirmad tha prasanca of contaminantr such as baylllum-7, cobalt-80, and c d u m  
737. Thaw dit8 wafo u r d  t o  model the Srdlrnont Contrmlnrtlon from Outtolls 
ranklnp unlt, 

\ . .  
: S u r f i c r ~ l  il=z (Pralimlnary Sunroy Flnding: surface Water 

t It-5) 
I 

Ceratrrn initio0 w Ith HE and 50 IVQOU frQm thf Out fal l  at TA-36-4u4 
Thk outlrll may hrvo diichrrgrd water containing HE and orginla In the part, thur 
contrrntnrtlng goill in thr vichlty of thr outfalll Ar In all tho buildings whrrr HE i i  
p c o ~ e d ,  wrrtrwrter Is dirchrrgad to I sump brhind the building; the water than 
pwarthrough I wrlm of bifflra where tho vdoclty 1i doctrrrrd so ea to allow othw 
surpendod colidr to ~ t t k ,  Thr sump outlet to tho drrln plpa has bean flllad with 
cancrrtr to pravent rddltiond d l d w g r ,  Hawrvir, sol1 rampling (8aytor, t086r)  
performed In 1985 by the LANL found roil conerntrrt/on~ of HE near 5 percrnt at this 
outhIl* 

861.4 aroutldwrt*r 

Tho following constitute thr Find Survey Findings for Groundwater a t  the LANL 
t h a w  i r e  no Crtrgory I or II Final Survey Findings for Groundwater, The Category Ill 
Flnil5uwey Finding ir provided belaw, 

MY Flndina: Groundwitrr Ill-1, (Prellmlnrry Survey Finding: Groundwater 
111-1) 

n t r m y  ith Qr- A m  I., tho 
hrtrtdout wash dlsposd sit., and to a Iorser ewtont A n a  0, tho rrdiarctlva wrrto 
diipoul iito, topnsant a potontlal source of contamination to tha groundwater 
through vapor phase flow, 

Studh conducted by rite penonno1 clearly tndlcita that Ilquid phase flow (in althor 
wtutitad or unsaturated rnodrs) Is not a viable transport mechanism far organic 
cantrmtnrntr In thlr anvironrnent4 Hawevar, studias hrvr indicated that vapor 

-1 03- 



. .- 

phase flaw by diffusion has occurrud, and organic vspon are detected at a depth of 
100 feat, The full vertical and horizontal axtent of the vapor plume i g  presently 
unknown, A t  Area L, pore gas samples at  the depth of 100 feet contain organic 
vapon In tho pa~-par-mi l l lon range, Organic vapors in tho Pam-par-billlon range 
rrr detectrblr at the 100-foot depth In Area G as well, Further study of tho @#tent of 
movemant of vapon at  Area L is  plrtined by LAN1 penonnol, 

. 

8.145 Waite Marrigernant 

The following constitute tha Find Survey Findings for Wastm Managemrnt a t  the 
LANL, Thrre are no Category I Final Survey Finding! for Wsste Mansgemont, The 
Category II and I l l  Final Survey Findings are provided below, 

Final Suryw F i n a g :  Warts Maniqment  11-1, (Prsliminrry Survey Finding: Wistr 
Manrgornrnt 11-1) 

Lack Q t EfifUJ ivr Charactrtizqtign and $qq rqqaflgn cf Warts , The U" does not 
affwtlvrly characterize and sagregate radioactive, mimd, hazardous, and solld 
waste, 

The lack of accurate waste chiractorl;ratlon and srgregrtlon results in hazardous 
wmtr entering radioactive waste disposal areas and sanitary landfill areas, Disposal 
of hatardoug wastes in radiorctlve and sanitary disposal arras Is an environmental 
and rrgulrtory problem, Hazardous waste disposal can contribute to wbsurfrce soil 
contamination and vapor phase ralmses, In addltlon, dlrposal of hazardous waste in 
other than permittad and properly constructed disposal facllltln~ Is an envlroiimental 
compllancci problem, 

Improper chrrrctrtization and segregation of warto Is i problrm that occurs a t  
many tocationr throughout the LANL, The following hrva resulted from the tack of 
affect ivr characterization and sagrepatian of waste: 

Tha TA-34, Area G, Ridioictlvr Waste Landllll 1s rrcdvlng mlnrd wart# for 
dhpoul. 

-1 04- 



4 

The Arm C Radioactive Waite lsndfi l l  Is recelulng mixed and hazardolrs waste 
from srurrai sources, primarily the TA.3-66 Slgma flultdlng foundry, the TA-3- 
102 mechina shop, and to  a les~sr extant various other buildings using 
tadlorctivr material. In addition, hazardous wbitancrs may ba entering 
A r m  G from TA-50-1. The Area G Lsndflll I s  not constructed with the l inen end 

Resource Consirvation and Rrcovery Act (RCHA) and Ir not authorlrrd for 
dlipoul of hazardous waste, A r m  G has bren rdrninlstratlvcly closed to  

I .  

I 

i Iawhrtr  collection system requlred for hazardous wsrtr dliporal under the 

hazardous waste since May 1985, However, it was rrcrlvlng nixed wsstr a t  the 
timr of the Survey, The TA-3-66 wavte conslsts of dust collected in the a h  
cleaning syrtem and solidi from tho breakout statlon t h a t  accumulate from 
lead and uranium oprratlonr in the Sigma Bulldlng, 
rollds ara rstlrnatad by LANL Sigma Building penonnrl to  total apprortlmately 

of wash, In addition, the TA-3-102 Machlnr Shop dliporar of waste from lard 

.pits. The amount of t d  rnatrrlal disposed of could not ba determined due to 
the vatirbllity In production, 1:) 

1: 

I:I 

'$ 

r:1 

I 

1'' . 4  

1 

The breakout station 

100 W y r .  The air pollution control system durt total i  rpproxlmatrly 500 f W y r  

mrchlning in radiorctiva wrstr contalnen that arr dlspossd of a t  Area G in 

3 ;  1~ 
i 
'7 
i" 

The Arra G Landfill has also received organlc solvsnb that are contained on 
Klmwipa5 and rags froin buildings using radloactlvr mstrrlals, For example, 
solvents such as TCE, chloroform, methylanr chloride, and Freon are used to 
clrrn components, parts, molds, and equipment throughout the LANL she, 
Such solvent-contarninatid ragi suspscted of containing low-level radioactlve 
wastr are disposed of  in the Area C pits, 

Flnrlly, thr  TA-50-1 dewatered sludge dirposad o f  a t  Area G may be 
contrminatrd with organic solvents dire to the use of the radioraivr wrrtr 
rmww for tha disposal of laboratory analytical wrstrs, Them wartai may 
Incfuda organic solvenb such as methylene chloride, Nylene, rncrthyt ethyl 
ketone, and others. 

A r r i  C has bren ump l rd  by soil gas anrlysis and has shown vapor phrrr 
rrlrirm of organics a t  parts-per-billion Ievrls a t  100=faot drpth, Thr cantlnurd 
dlspolsl of matarids containing solvents at the A r m  G Landfill may contrlbute 
to  tha source of rubiurfrcr vapor phase relersal 
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I' 
I .  

o Tho Lor Alrrnar County Sanitary Landflll is  racrivlng hsrrrdour writer fram the 1: 
LANL for dhpoul, b 

thr  Log Alamos County Sinhrry  Landflll is racriving scrap lard and writs 
:. . ' darning rolvantJ from numrrous LANL oprrationr, Tha widespread us* and 

mrchlning of lard has rrrultrd in lead bring disposed of in the sanitary wastr 
strrrm. For *#ample, the mrchlna shops at TA-3-102 and TA-9 dirporr of wasti 
lard to the sanitary landflll with rrgulrrr trash, In rdditlon, the cleaning of 

! machine parts and camponend with solvanb such as rcrtone and toluana 
result, In tha dhposst of small quantities of thrre rolvrnts to the srnltrry 
lrndfltl, For rrarnplr, the TA-3 Plrstiu Shop and TA-3 Pdnt Shop dlrposr of 
small qurntitler of organic solvent mrtarlrls to the unitary trash, 

I 

(1 
4 
J 1 
4 

WirtrMaaipltmq nt 11-2 (Pnlimlnrry Survey Findlng: Waste I 
'? ~ 4 Man r g ament 11-21 

on of Subluffrca $0 11 at  TA-54, A t t d  The currant hmrrdour 
waste troatmrnt and rtorrgr arm, TA-54, Area 1, Is rrlerring hazardous chrmicrlr as 
i flr lUh Of p8it ChWniCll W i S h  diSpOWl, 

subiudiclr urnpllrtg conduead by thr LANL has drtrctad vapor phase relerssg from 
thr chamlerl disposal s h a h  and pit in parts-per-milllon cclnctntrstlons at 100 faat 
brlow the At r r  L surfrce. Tha rrlrase rriults in an rnvlronmrntrl problem and 
compllinca problem. The vapor phrir contrminatlon may br censldered a rrlmsa 
from r warto rnanagrment unlt that requires corrrctivr actlon, Srctian 301a of thr 
RCRA cmtalnr provisions for corractive rctlon pwtrinlng t o  rolld wasta 
rnrnagirnent unit, (SWMUs) If thrrr his bran (I rrlrrrrr 01 hazardous wrrta or 
hrrrrdour tonfllturnts to the mnvltonrn~nt~ Tho lAN1 hrr datrctrd and reportad 
tha vapor phrw rolrrrrs dascilbrd rbova to rrgulrtoq ruthoritlrr, Thr LANL 11 
aware of tho potontid compllrnca problam and WII nulawing corrsctivo action 
optloni for A r m  L at thm time of thr Suriey, 

Tho axtint 40 whlch tha urpor phase contiminrtlon has mttrndrd bdow the 100- 
foot Irvel Ir undrrr. 
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Final SuNeY Flndlna: Wastr Manawrnbnt Ill-1 (Prollminaty Survey Finding: Waste 
Management til-?) 

Pqtrntlrl H&wr Wasta Contrrnincltlcm of the TA-53 h a w  nr, The TA-53 
. lagoons h a w  potentlrlly rrceivad hrxrrdous wastr from oprrrtloni a t  TA.53, 50111 

beneath the lagoon may be contsminatad with hazardous wastes, 

The LANL har analyzed the sludgr In thr lagoon3 by the Extracttion Procedure (EP) 
t&icity test to  determine if the iludge i s  a hazardous waste, Howewr ,  the EP 
toxicity tas t  does not detect organic contarninatlon as does the Toxlclty 
Concentration Leaching Procedure (TCLP), The lagoons have occasionally rscculvad 
oily wirtvi (pcrnonrl communication, TA-53 personnrl), which apprar as a surface 
sheen, in addition, wastes r e l e a d  to drains in the TA-53 Machine Shop may contain 
print or iolvrnt mrtarial, which may be piped to the lagoons, 

Tha two upper lagoons contain 1 to 4 inches of sludge, and are gunite-lined a t  the 
i ldw for stabillty, but ara unlined at the bottom, A i  a part of the Survey S&A 
Program, sludgo samples from the Upper Lagoon were collected and analyzed for 
vslatiles, ssrnivdrtiles, radionuclides, and metals, The analysis confirmed the 
preienco of contaminants such is 1,1,?-trich~oroethrne, chromium VI, and 
rningrnrsa-54. Those data were usad to  rnodat the Sediment Contamination from 
Outfalls ranking ucit. 

Final Suwtv Findinq: Wu1fe Management 111-2 (Preliminary Survey Finding: Waste 
Management 111-2) 

PQtqfltl#l H rdour W8e8 c ontprnlnation of  Wsxtq-gil s u r f ~ c ~  imp~undmqnti in 
TA-3t.  Two surfrcr impoundmanu in TA-35 may havet rrcdved hazardous waste 
from oprrrtionr in TA-35-125 and TA-35-65, Tho sludgor In the ponds have bean 
tasted for polychlorlnrtmd biphenyls (PCBs), but hsva not b o w  fully charactrrized 
and have not been tested by the EP toxicity test to datermine 11 they ara hazardous 

The pond i t  TA-35-125 is located near the Antaros Building, whlch containr large 
PCB transformers. The pond is  situated approximately 20 feet lowrr than t h e  
building at  I saddle on the side of a mew. I t  mrasurrs approximately 20 f ret  square, 
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is of unknown depth, and is crment-lhed, Tha cement tinlng is constructed with an 
ovcbrftow spout that leads to soils on thr mesa s ldc  Tha crmrnt lining, thr rpout, 
and thr soils both up and dawn thlr rlruation gradlrnt from tha psnd arr stained 
with a black wbrtrncu, Th* liquld In the pond Is  covered by li floating yellow 

'kubrtrnco of unknown composition, In rdditlon, thr mrsr top above the pond was 
tho rtorago location for drtrriorating waste drums, soma of whlch hrd discharged 
their contrnts to tha asphalt area nearby, Thr drr and rpprrrance of the pond at 
TA-35-83 iiilmllar to that of th t  pond near TA-35.175, 

As part of thr Survey S4A Program, iiudgr rilmplts werle collected and analyrad for 
volatiirr, semivolatllrs, metals, prrtitides, and PC6, Thr anrlysls conflrmed the 
prrrrncr of contaminanb such as acetone, PCB, chromlum VI, m d  uranlum, Their 
dqt i  wira used to modal the Past llquld AslrareJ rilnklng unit, 

Find Survey Findina: Wastr Minaarrnrnt Ill-$ (Pralimlnary Survey Finding: Wartu 
Management 1 11-3) 

m m t i r l  Hatirdous Wartr Rdwr to Soils et th r  TA-46-81 A d d  Wsrta Tanks, Thr 
two acid write tankg at TA-46-88 arr  unbrrmrd; one has rrlansed harardour waite 
to nrrrby soils during a spill in March 1967, and ttirrr Is a potentla1 to rewlt In future 
re leis^^. 

One S,000-gsllon nitric acid tank has no automatlc nvei-flow prrventer and requires 
frrqurnt manual inventory reduction to evold il rehasol At (test 5 gallons of 6 to 7 
Molar nitric acid ware releasad to nearby solls due to an overflow that occurred 
during tha early morning of March 19, 1987, In addltlon, a t  the time of thr Survey, 
the tf0-gallon tanks ncriving sulfuric acid were marked a i  contalnlng nitrlc acid, 
Thw tank marking his tha potential to rwult In lmpropvr hrndllng of this hrrsrdous 
W 8 n t .  

Panonnel a t  the LAN1 rtitrd that thr area Is to ba brrmed In thr future but that the 
schedule for Juch canrtruction Ii unclrar, 

F h l  Sum flndina: Wafir Maniafmwnt 111-4 (Prrlirnlnary Ouw~ly Flnding: Wsitu 
Marirgrmrnt 111-4) 
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HirrrdQyj Wsrtr Contamination of TA-16, A r e a e ,  Area P may be contri butlng to 
contirnlnation ot surface wator with HE, barlum, and heavy-meta l  discharges 
rriulting from stormwater runoff draining from the exposed waste on the face of  
the landtlll, 

\ 
A r m  P of TA-16 ha3 bean thr site of dlspod of hazardous waste from HE research 

'. and drvelopmrnt and warta-HE burning opsratlonr at TA.16, Area P has also 
, recriurd chrmicai bottles, trash, and inclneratnr ash (DOE-AO, 1986), The she 
clncornprrr8s 6,7 acres at the adge of Canyon de Valta, Some of the lendfill has been 
covrrrd with soil, but metal drbris is visible protruding from tho face of the landfill, 
The iitr has been sampled, i s  known t o  bo contaminated with barium, and Is 
rxprctd to  contain HE contamination as well, The coneantratinn of barium in Area 
P was found to be abovo regulated concentration llmitrl (Le,, exceeded EP tok l ty  
test Iovrl) by LANL sampling conducted in 1985 (DOE=AO, 1986), The sitr will closr 
undw the RCRA and a clorutr plan has been SubmittQd to the state, Thr LANL Is 
currantly assassing proper closure alternatlves and may rrvise its existing closure 
plan to  completely cover Arro P and provide run-on and runoff control that was not 
in plrca atthQ timr of thr Suwey, 

Final SUNIY Finding: Warts Manaqernent 111.5 (Preliminary Survey Finding: Waste 
Minagemant 111-5) 

PQtefltldl Rileuser 0 f Radioactive Substances frOm Partially Containsd or 
yncontiintd Abovearound Tanks, A number of rbovaground storage tanks (ASTs) 
a t  tho LANL used for the storage of redloactlwe liquids haw insufficient wcondary 
contrinmrnt capacity for major  pills or leaks, 

Four tanks at  TA-21-257 are only partially contained. Spills of significant quanfltles 
at tanks TA-21-257-110,111,117, and I13 would not bo totally containad, resulting 
In contaminrtbn of mils surroundlng them, There tanks arch contain 16,000 gallons 
of tow-level ridiorcttvr waste, One tank a t  Omrgr West (TA-2-46) was totally 
uncontrinad, Any leak at this tank could reilult In the rrlarsr of small quantities of 
rrdlonudida (erg,, activation products) to nrarby solls and ponlbly to a stream in 
Los Alrmor Canyon, which Is apprortirnetaly 50 f r e t  from the tank, 



Final sumqv Flndlng: Wait. Msnsaqmqnt Ill4 (Prellmlniry Survey Finding: Wuste 
Management Ill-8) 

? m d  Cp ntrmlnatlon of Surfqci Soilq, Laad shots, laad shavings, lead 
Lheeting, and laad bricks are stored dlrectty on the ground, in unprotectrd, 
unbrrrnrd locations, which may rrsult In lead contamination of soils, 

Of particular concern is the TA-53 bone yard, which contains 25 barrels of lead bricks, 
shot, and othrr lead matrrirl stored in drums which are deterlorating, uncovered, or 
havr r e l e a i d  h a d  materials to tho mll, Tho Improper storage of lead 19 a pervaiivr 
problwn throughout the LANL. Th8 En?lronrncntal Survey tram found lndividurl 
Irrd bricks or groups of Isad bricks In a range of locations, wherr they apprsred to 
be abindonrd (Le., pirtlslly burled with soll) or ttored In a manner constituting 
dlspoul, 

Find Survru F Indlna: Wistr Maniaimi nt  lll-7 (Prelirnlnary Survey Finding: Waste 
Minrgamont 111-7) 

Potqntlrl Coot4 mination at A d v t  BU rn Arcras, Thrrr active burn areas at thrr LANL 
may be con t rmh ted  by hazardous waste and other sub9trncw that have the 
potantlrl to contaminate the solls In th r  vicinity of the TA-14 inclnarator, TA-14 trash 
pilr, and TA-36 debris pit. Thr TA-14 incinerator is a 55-gallon drum wlth holes 
punched into thr  bottom to  provide II draft for burnlrig 1rborator)c trash from TA-16 
(prnonal communication with TA-14 personnel), The m a  in a !&foot radlur from 
the drum was covered to a depth of approximately 2 Inches with ash, bottles, and 
othrrdobrlr from the drum incinerator. The TA-14 trash aria contained a small trash 
pile appraltimrtrly 5 feet In dhmrtrr and 2 feet high, whlch contalnod unburned 
wood and othrr trash from TA-14 rnaintcnrncb opcrrtlons, In addition, thr pilr 
rontrlnd approdmrtrly 10 fivr-gallon plastic palls trbrlod as hrvlng contained HE, 
Thr trash a r m  1s locetod b r t w m ~  rhetrkal boxw 27 and 28, The TA-36 Lower 
Slobbovlr drbrii pit is located southwest of thr l owr r  Slobboula firing site and 
rneawrrs 80 hrt long by 20 feat wide by 15 fret d r ip ,  Thr pit contrlns debris such 
as wood, asht and other substancar from firing rltr oprritionr within TA-36, 

As part of tha Survey S&A Program, ash samples and surface soils were collected and 
rnrlyrrd for volatllrs, radlonuclldrr, metals, and HE, ‘The anrlyris conflrmrd the 



presanccl of contaminants wch as uranium-235, cadmium, chromium Vt, DDT, and 
uranium. Thaw date were used to model the landfills and Burn Pi ts  rsnktng unlt, 

Find Sm Findincl: Waste Minwemcnt  111-8 (Prallmlnrry Suwey Finding: Waste 
Manopemtnt Ill-8) 
\ 

Potqntii\ for Hirirdour and M i d  Waste Dlrporsl into i Ln ndfill i t  TA-)?, Tho 
Survey term was told that sand from the TA-39 flrlng sites has been disposed of in 
the TA-39 dlspod pit by TA-39 prnonnel In the past. If so, the sand may have 
containad h i u r n ,  laad, uranium, and other contaminants resulting from HE 
reiaarch, drvrlopment, and tasting activities in TA.39. The u n d  currently e t  the TA- 
39 firing sites was racently umplrd by the CANL and found to contain barium at 
levels which are well below hazardous waste timits, No other constltumtls were 
analyzed and the landfill itself was not tested, Thr landfill receives lead waste from 
the TA-39 Michina Shop; p~rchloroctnylrnr-so,ktd rags from gun-cleaning 
operation in TA-39-69; and print cans, epoxy activrtorr, and potentially HE- 
contaminatad materials. The landfill has a potantlrl for subsurface sol1 
contrminrtlort duo to the lack of a thing and may be considered to  have recdvrrd 
hazardous wart@, The landfill has been in continuous opatation for approxlrnately 
10 yean, In addition, there Is 1 clorad pit (which was oparrtad for approximately 10 
yean prior to the construction of the current pit) rdjscant to the pit dcscrtbad 
abova, and two similar closed pits near TA-39-69, I t  Is l ikely thut all the pits, when 
they ware oprrational, received materials only from TA-39, 

As part of tha Sulvry S&A Program, soil gm, subsurface loll, and surface soil sampler 
wera collected and analyzed far volatilcs, ~emivolrtblrs, matalil, HE, and total 
uranium. The rnrlysir confirmed the presence of cnntsmlnanb such as chromlum VI  
and uranium, Thais data were used to modcl the Lrndfllls and Burn Pits ranking 
unit, 

8.1J tsxlc and Chernlcal Miterlals 

The fdlowing constitute the Find Survry Flndingr for Tortic and Chemical Matarlais 
at the U N L  Thaw are no Catagory I Final Survey Findings for TOXIC and Chernlcel 
Matcrriah, The Category II and 111 Flnrl Survcy Flndlngr are provided below, 
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Surylty_icInd inu: Tolric and Chrrnicst Matnrlab 11-1 (Prallminrry Survry Flnding: 
Toric and Chamlcal Materials 11-1) 

I of Q c e - m j n a  Fluid!, Wldrsprrrd use of PCB fluids in 
' ~ l a d r l r d  ttrnslormon and capiclton r r p r o m t s  r potontlal tor tha raloara and 

trrnidort of PCBs Into the anulronment and, In somo Instma#, tho potrntirl for 
dirock contact. 

During thr 5urwy, thrrr weta 133 PCB truniformors In UII thrt had PCB 
concentratlsnr grrlitrr than 500 prm=prr-miIllon (pprn) In thdr didwtrtc fluids, In 
addition, thrrr warr 7 10 PC8-contamlnatrd tranrlotrnrn In use with concrntrrtionr 
of PCnr in the range of 50 to SO0 ppm, A 1986 inventoy of crpacltan in use rt tho 
LANL raports that 2,796 PCB-contalning u n h  rrr In srrwlce, Tha total amount of PCB 
fluid4 in these units Is rtgniflcant: 565,000 kilograms In PCB trrnsformerr; 99,800 
kllogrm, In PCD-cantrrninrtod transformen; and 117,000 kllogrrms in crprciton, 
Tho potantid for sarlour onvlronm~ntot damage in using t h a w  rnaturlrls Is 
rnhancd by wuorrl fadon:  

h 

ibrenco of spill contiinmrnt frcllitirs; 

location of PcB transforman nrar drains; 

operating condition and ago of the PCB transformen in use; and 

0 location of PC8 transfarman and capacitors indoon within high trafflc 
arms for LANL pononnrl, 

A brirl dircurrion of arch of thrso factors follows, 

A. Abranca of lplll Containment at Outdoor Trrnsformrn 

In total, 37 of thQ 133 PCB trrnsforrnrn are outdoors, No dlkrs i r o  in plrcr to 
contrln 1 powlblo lark of PCB fluid from t h e  units, and any rlgniflcrnt lark would 
flow dlrrctly to thm rutroundlng roil, Minor laiks that warm contslncid using ptrrtlc 
bags wwo roportrd for thrao PCB transformen in this group during thr January 
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I 
I 

I 

I' monthly tnrpectlon conducted by Pan Am linemen, Units st TA.53-67, TA-35-32, and I 
i 
I 

I 

TA-3-56 had Smrll Ira kr. 

Of particular concern arm two PCB transformen In TA-2 outride the Omrgr West 
- Rarctor in Building 57 rdjrcrnt to the stream flowlng through 10s AlitnOr Canyon, 

b 

'. I 

8, location of PCB Transformen Naar Dralni 

I 
P I  

fj Thrrr ara right PCB tranilormrri located lndoon nrrr dralns, Three unlts located Ih 
TA-3-21, the Powerhouse, are of particular concrrn, Thosr transformen contain B 

total of 2,013 grllans of P U S ,  are 36 to 40 yaan old, m d  have had pichole leak, that 
ware contained with plastic bags and epoxy cement, The thrre transformers had a 
total of fiva plrstlc bags and thrrr rporcy plugs, 4 sewer opening Is adjacent to  one 
o f t h n r  units, Bacruse no confalnrnsnt dike Is In place, any leak In these unlts would 
flow to the drain system, 

C, Operating Condltlon and Age of tha PCB Transformers 

Pan Am rlrctrlclatrs Inspad thr 133 PCB transformers on s regular monthly b d s ,  
Rwhw of thr tlnrrncn's Inipqctlon re?ort to the LAN1 Indicates that I d s  wrre 
obwved at  31 of thma units, In goma c a m  mow than on, lrrk was observrd, It Is 
avidant that tha larks i r a  common to tha older oporrtlng u n h ,  Tho avrragrr rgcr of 
units in thls category Is in the rrnga of 31 to 35 yean, It Is  logical to enpect Increrslng 



J 

D. Location of PCB Transformers Indoors Wlthln Hlgh Trrff lc Areas 

The majority of terking transformers are locatad Indoors, Thera Is  particular concern 
that the 17 transformers in TA.3, Building 29, are close t o  LAN1 porsonnrl 

. \ pedormlng routino sssignments in their work a r m ,  Therr is potential for dlrrd 
contact by thaw staff rnembrri with PCB fluids should major lark3 davrlop, Tha 
porslbllitlar incrrrse with the increasing age of the tranrformrrs, 

Final lurvrv Findim: Toxic and Chemical MaArlals 11-2 (Preliminary Survey Finding: 
Toxic rnd Chemical Materials 11-2) 

L 

Potantid Relrrrr o f Oil and Hazardous Materiel%, Therr is  a dgnificant potential for 
rrlrasai of oil and hazardous materials t o  the environment dua to inadquatr  drum 
manrgernrnt practices. 

8ocausa of the large number of drums observed a t  thr lANL by the Envlronmantal 
Survey toam, 1 detailed inspection of drum managament practices was performed in 
10TAs whr r r  a large number of drums had bean obrervrd, More than 800 drums of 
products and wasttas werr observed during this Inspaction, Materials contained in 
drums included dielectric oil, motor oil, hydraulic fluid, alcohols, chlorinated 
solvont~, various laboratory and process wastes, and dlicsrdcd materials, Thr 
following inadrquate drum management practlcrr were obsrrwd: I 

l 

e 

e 

a 

a 

storage of drumsdirectly on the ground surface (soil); 

storegq of drum1 without secondary containment berms, diker, or drip 
pans; 

atorago of unmarkad and unlabelod drums; 

storago of drums in uncovrred locatlons; and 

storage of drums adjacent to drainage ditchrs, 

Each mrnrglrment practice is dlscuned below, 

-1  14- 



0 j_tQrllPtPfdrumi dirrctly on thr argund sur-tlqg, Storage of drums directly on 
the ground surface is  of concrrn because it Inerrage, the potential for corrosion 
of drums and soil contamination following spills or lr ikapr from drums, That 
Ir, th r r r  is no secondary bartlrr (e,g,, alphalt  or concrate) to prevent sal1 
contamht lon  following rcrlrase from drums, Saueral factors a m  o f  

’., a * importance whrn dotermining the envlronrnrntal 9ignlflcance of storage of 
drum1 dlrrctly on tha soil ~urftlcr, These factorr Includo the toxiclty of the 

’ 
miterid stored in the drum (Le,, the potential hazard armciatad with relaair), 
the condition of the drum (ire,, the likelihood for a rrlrase), and the locatlon of 
the drum (ire,, the potential to impact receptor$ lnstsncri of particular 
concirn with rasped t o  thr rnitsrisl storad In the drums were the rtoraya of 
drained HE-contrminitrd oil drums on tha soil nrrr Building TA-18-517 and 
the storage ot drums contrlning walrts dlehctrlc oil (whlch had not been 
rnalyrrd lot PCBs] and chlotinitrd solvent on the ground iouth of Bullding TA- 
46-76. In both c e w ,  leakago from drum9 would result in cuntsrnlnation of the 
soil with hazardous materials, 

LtQraQq d dn4 RI without rrcQ_ndary containmqnt bqrmi, dikes, or drlu Dan!, 
Staraga of drums without secondary contalnrnrnt brrms, dikes, or drip pans Is 
of concern because i t  lncreager thr potentlrl for snuironmental contaminrtlon 
rewltlng from drum leaks, Nuvertheless, this practlce was wldegpresd 
throughout the areas iurwryrd, No dlkes clr bermad storage araes were 
obiorved, and it Is astimatad that less than half of thr  product drum, stored on 
horlrontrl racks had drip pans, As with itorage on the ground, the factors 
rdated to  significance of potrntlal environmontal problem3 are thorr related 
to thr I I  krlihood and consaquencrs of laakagr (itab, contents, condltlon, and 
location). One instrnca of particular concern wai the storagu of walrtr 
transformer oil in an unbermed location north of Buildlng TA-53-2, Thls oil is 
potontially contaminated with PCBs, and uncontained Ierksgr could rrsult In 
contamination of a large ar ia  with this mrtrrlnl, Also, 16 waste oil drums wera 
stored on pavrmrnt at tho north d g a  of Mortrndad Canyon south of Bulldlng 
TA-35-67, Thaw was no containrnsnt structure between the drums and the 
canyon to prevent fraksfrom rrrchlng the canyon, 

0 SQrral 0 f unmarked and unlabrltd drum#, Storrgo of unmarked and 
unlibrlrd drums tr of concrtn because it Incraisrs the opportunlty for 



mishandling thr stored material, Of  particular concern are unmarked product 
drums which may be misused or improperly disposod of by laboratory 
prnonnel. As an exampie, an unlabeled product drum was located on a 
stterrgr r ick next to  Building TA-21-210, Personnel In the a r i a  did not know 
what thr stored metrrial was. Also of particular concorn aro unlabrlrd drums 
stored togethat. This practice increases the opportunity for improper storagr 
of Incompatible or reactive materials, Approxlmatrly 20 unlabeled drums wrrr 
stored together next to suilding TA-16-516, Thew drums could potentially 
contain incompsti blat materials, 

-of drum5 in u n w w  red lqqationg, Storago of drums In uncovered 
locations is of concorn brcaurcr it o~pose3 d r u m  to the  wrathw and increaser 
thr apportunity for rusting and corrosion, Tho vast majority of drums obsarvrd 
a t  tho LANL by the Environmantal Survey were stored in uncovered locations, 
A fretor complicating this prrctlce is that outdoor storage ganerally presents r 
grratrr opportunity for contaminant mlgratlon should spillage occur ( e l g , ,  
outdoor storage allows for direct contract with surface runoff), Of particular 
concern ware two drums of rolwrnts near Bulldlng TA-8-110 and one unmarked 
drum m a r  tluilding TA-18-126, These drums wore a11 stored outside, were 
rustad or corrodrd, and were located very near drainage sumps, Similarly, B 

rustad unlabrled drum was stored outside naxt to a drainage ditch near TA-21- 
155, Another problem sssoclatrd with outdoor storage o f  drums i s  that 
precipitation causes drum labels t o  fade or wash oft, Drums with labels 
drstroyrd by the weathar wore observed near Buildings TA-8-43 and TA-9-35, 
Anothor concorn with thr storage of drums In uncovored locations is that heat 
alcprnslon can lead to preuuriratlon of drums (particularly those contslnhg 
volatllr substincei), which increases the opportunity far leakage, Bocause of 
tho mild trmprrrturer during the Survey, such c a w s  were not obsewed, A 
numbw of Inrtincos of outdoor storage of volatile materials wi re observed, 
howrvw, which may b r  of concorn during warmrr weathar, 

m a  0 f dryms in or pdlssv nt to  dralnraf dltchar, Storage of drums In or 
rdjrcrnt to  drainagr ditchrr is  of concern brcrusr it grratly increases thrr 
opportunity for migration of contaminants ihould lrakagr occur, F s d o n  of 
importance with respect to this practice are the condition of drums and the 
torlclty of the storod material, Of partlculsr concarn was an oprn drum of 
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unknown material located in I drainage ditch southwest of Bulldlng TA-21-3, 
In uddltion, 15 drums of waste dielectric all were observrd next to a drninaga 
ditch botwein Buildings TA-46-1 and TA46.42, Theso drum3 were upparentty 
In poor condition, as svidoncrd by sign5 of laaknge, With respect to storage of 
t u i c  matorirls, 20 drums of a variety of metrr i i l  ware stored n r g t  to a 
drrlnrgr ditch by Building TA-46-7Gl These drum3 contained chlorlnstrd 
3olusnb and dielectric oil potantially contamlnatrd with PCBs, 

' 
* ' 

Final Suww flnd\nq: Toxic and Chrrnical Material! 111.1 (Prallminory Survey Finding: 
Toxic and Chamieal Materials 111-1) 

Potqntial Soil Contamination from lrakinq Drumr, Rrhaier  of oil and harardoug 
matarids from drums ware observad during the Environmental Surwey, Evidancr of 
drum spillaga and leakage was observed in all 10 TAs that were the subject of B 

dotrllrd outdoor inspection conductrd by tho Enu~ronrnentrl Survey tram, Speclflc 
insttoncrs of spillage obwrved were as tollows: 

0 

0 

0 

Soil staining, indicative of Irrkrgu, wm obwrvad whrrr 43 drums were stacked 
nmrr Buildlng TA-16.517. These drums were ampty but contained rssiduali of 
HE-con tsrninr t ad h yd ra ul1 c o i 1, 

Ground otuining, indicative of leakage or spillage, was observed where seven 
drums wera stored erst of Building TA-53-4, Thost druma contained oils and 
iolvrnts, Five of the drums were certified free of PCBs, 

Oil sludgo, resulting from leakage of dielectric oil from drums, was observed on 
the concrete roadway southwest of Building TA-35-125, The drums wart  
rrmowd by the tANL during the Environmantrl Survry, 

Soil staining indicative of drum t rakago was observed at  the adge of 
Mortandrd Canyon south of Building TA-35-67, This staining appeared to  be 
tho rrsult of 4 larking oil drums, which war. noted among 16 oil drums stored 
on riphalt i t  the edge of the canyon, 
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Some oil staining from minor spillage was noted a t  the drum storage area near 
Building TA-15-203. These drums, which includa geveral containing chlorinated 
solurnts, are rtorrd near the rdga of Water Canyon, 

Soli rtrtning was noted in a drainage ditch located n a w  Building TA-33-23, This 
staining was the result of a h ik ing drum of kerosene stared in the di,tch, 

Soil heavily stained from drum leakage was observed at a drum storage area 
northwart of Building TA.33-22, This staining appearrd to come from several 
ltrktng drums that were noted among 24 waste oll drums stored at the a r m  

Ground staining indicative of minor splllagc w01 observed at a drum storage 
area locatad at T ~ - 9 - 3 8 .  Orurns at this arm arr  storrd outsido an racks and 
contiln a variety of organic solvents, 

Soil contamination indicative of leakage was o b w ~ r d  at four partly full waste 
Freon drums located in a drainage dltch south of Buildlng TA-21-3. Thls dltch 
dirchirgri to  Los A h o s  Canyon. 

Soil staining f rom drum leakage was noted a t  20 drums stored south of 
Ouildlng TA-46-76, Thaw drums, located narrt to a drrlnage ditch, contain 
wrstr oil, hydraulic fluid, and chlorinated solvents, 

Heavy soil staining and pooling of oit on the asphalt surface were observed at a 
drum sttorage area located north of the parking lot brtwaen Oulldings TA-46-1 
and TA-46-41, The area of soil rtainifig extends from the edge of the asphalt 
storage pad into an rdjacant drainage ditch, Thii area 1s uird to store 15 old 
drumg of wiatr diehctric oil, 

Soma soil tti inlng \ndiottvr of m h t  ,pillage wag noted a t  tour produd drums 
rtortd north of Building TA-18-161, Thew drums contain alcohols, 011, and en 
unknown product, There were no drip pans under thr drums, 

S d l  and asphalt staining from drum Irakoge wag obsmrved a t  two drum storage 
armis east and north of Building TA.3-66, These two rites have over 60 drums 



contrlnlng a variety of matorlais lncludlng oil, i d u r n t i ,  and suspect 
tadiowtlvrly contaminated material, 

* * \  Much auldoncr of oil splllrgo was notad In thlr oroa boklnd the main Motor 
\ . . Pa01 Shop. Onr gpillod oil drum was located noxt to tha fanco brhind tho shop, 

As part of tho Suway S&A Program, soil samplos woro collrctod from drum rpill a r m  
and rnrlyrd for volrtllor, sernivolatilar, matils, radionuclides, PCB, and pasticldos~ 
Thr anilyrlr conf\rmod the prasance of contrmlnants such as PCTJ, uranlum-23& 
rnrthylrne chloride, and anthracene, Thew data war0 usad to model tho Past Liquid 
Ralarws ranking unit. 

6 

of Ha2 d o u r  A trrge number of undrrground sttorrgr 
tanks (USTi) at  thr LANL have thr potantid for undttact~d rrloasri of hetardour 
and rrdloietlvo liquids to surface and subwrtaco sollr, tanks with the potentlal for 
und~todad rolarroa fall into onrr of t v ~ o  classes: unter td  tanks (or those tanks with 
inadoquato inventory control) and unknown or un\drntitlod tanks, 

Potential anvlronmontrl probloms asrocistad with those two clrsser are discursrd 
below, 

a tanks Q r thorr tu nks with I n a d t a w  w t g w  CQ ntrol, Storage of 
hatatdous mrtoririr In them tanks / I  of concern brcrure there is no marnr to 
rccuratrly detormine if the tanks a r i  leaking, Loikr from these tanks may go 
u n d a t m d  and, theroforr, uncorrected, Thoro trnkr of particular concern irr 
high-volume tanks thrt hrvr not barn turstQd for tlqhtnrss and that hrw no 
rctlva Invantory control program, T inki  in this crtagory at0 tho dlrlrctric oil 
trnh at  Bulldingi TA-15-187, TA-35.788, and TA-39-197, It Is not known 
whrthor thr diolactric oil in thorr tanks contrlnr PCBr, 

I a l h o l w n h  h N  a tocrtlgn, Thaw era tawacrl USTI of unknown 
hlrtory and lacation. fhrrr trnkr ara of cuncwn bacrurr t h y  may h w r  
Irrkd, or hrvr the potential ta Ioak, without drtwtiun, The concorn over 



thraa tanks is related to the toxicity of the tank contrnb, the location of the 
tanks, and thr amount of information enlrting for thaw tanks, Of particular 
concarn arm those tanks about which very little 11 known, Tank TA-41-48 was 
Idantilied as a fuel tank in rngitieer~ng drawingi, yet tha Survey term coirld 
not locate anyone who knrw anything of the oxisttpnce of this t,ank, Accordlng 

* t o  thew drawings, the tank 1s loccltod withln saveral hundred feet of t h e  creek 
in tor Alimor Canyon. TanksTA-1-442,TA-1-443, and I'A-1-444are abandoned 
tanks located in the Los Alsmos towndte, Both locatlon and hlrtovy of these 
tanks ara unknown. 

*\ 
. 

1 

Final Survqy Finding: Toxic and Chqmical Maturl& 111-3 (Prallminery SUFV.VPY Finding: 
Toxic and Chrniital Materiali 111-3) 

Potentia1 Rdsirsr of Oil and Hazerdous Mit t r ia l$  frpm Uncontained AST!, A 
number of ASTs at the L A W  used Cor storage ot oil and hazardous materlrls frck any 
socondrry containment. Thirteen of t hew tanks were observed by the 
Environrnantal Suway taam. Elevrn contained raw materlrls and products, and two 
containad wwtr oil, I 

8ecausr of thr tack of containment, any spiil or lark from these tanks can be 
releasrd to  the environment. The potential hazard assoclrtcad with these tanks 
depends on thq toxicity of the matarial stored, the location of tho tanks wlth reipect 
to receptors, end the condition of the tanks, Several tanks were noted to be af 
particular concern, The 3,000-gallon dielcctrlc oll tank south of Building TA-35-34 is 
located next to Mortandad Canyon, A leak from this tank would likely reach tha 
canyon, tt is unknown if this oil rontalns PCBs,  Dielectric oll Is  stored in two 35,000- 
gallon slag* tanks located west of Building TA.35-29, There is much evidence of 
spilla and laakrga wound thralr tanks, The plywoodwcoverrd metal tanks appaar to 
ba old and thrir conditlon is unknown, 

Final Survqy Finding: Toxic and chrmlcsl Matsriili 111-4 (Preliminary Survey Flndlng: 
To~ ic  and Chrmical Miteriala 111-4) 

Potentla1 Rtlariro of Oil and Hazardous Matarialg from Partldlv Conulnud Tanks, A 
number of ASTa at thr IANL used for oil and hazardous materials storage have 
inrufficlrnt secondary contatnment capacity for major spills or icaks, Twelve tanks 
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ware obsarvod by the Environmental Survey team, Thr 12 tanks contained raw 1 
I 

materiah and products. I 
I 

J 

(3 - Find $urvrv f tndina: Toxic and chemical Matarlals It l-5 (Prrllmlnary Survey Flndhg: 
Toxic and Charnicrl Materials 111-5) 

Potqntlal soil Cgntiminat/on from Spill, and Lqrkapr gf DieIaFfric Oil st TA-35, 
Act iv i t l i i  at  tho LANL involving high-voltage equlpment require the uw of large 
quintitirs of dlelwtric oil. Oprrations involving the storage and transfer of this oil 
have resulted in spillage and Irakrye at TA-35, 

Tramfar of dlolrctric oil from storage tanks to the Marx Grnarator In Buildlng TA-15- 
276 has reiultrd in overflow and !pillage Into Mortandad Canyon, Similarly, transfar 
01 oil from thr Marx tanks In Building TA-35-125 to USTs hrr regutted In spillage, IS 
indicated by tha a r i a  above the undwground tankr baing hewlly stained, Oll spilled 
durlng transfer oprrations flows to i gunite4lnrd surface Impoundrnrnt, whrrr  
accumulation of prrcipltution runoff causm the oil to ovrrflow to  Mortnndad 
Canyon, Dir loerk oil a t  Buildings TA-35-29 and TA-394M IJ stored In several 35,000- 
gilton Marx and sirge tankr, Thoro plywood-coverrd rnrtr l  tanks show slgnr of 
Ieakigr, In addition, th8 area around Tank TA-35-154 is hravlly rtalned from 011 
spillad during transfer oprrationr, The surface runoff control culverts In this area ari) 



J 

stained with oil, indicating that oil spilled in this area has been carried by runoff t o  
Mortandad Canyon. 

As p8h of tho Sunrey S&A Program, soil sampler w i r i  collactad and analyzed for 
pasticidrs, PCB, rodlonuclidrs, and volitllas, The rnrlysls confirmed the prestnca of 

?contarnlnintl such as acatona, DDD, and uranium-238, Them data were used to  
:mobel th8 Past Liquid Ralsiasm rrnklng unit, 

I 

d FiJlqI S u r y ~ y  Finding: Toxic and Chemical Materliylr I l l - @  (Prallmlnary Survey Findlng: 

Potentlrl for Rdqaws of Asbesttor to the Environmqnt, Of the asbestos on-site, that 

linesrrr exposed to  the element! and friable asbestos could eirbly be dispersed, 

r:r 
‘:I 
3 
8 
0 
8 
I 

I” .I Toxic and Chrmicat Matetirls 111-6) 

4 

used 8s insulation on exterior stcram lines 1s of prrtlculrr concern since tho steam 

I Starm lines of thls type were obrrwed In poor condition st TA-16-515 (an unusad 
sitr) and wwo obsmed in good condition in TA-2f (an rctlvr area), Exterior steam 
lines are baing inventoried by th r  sita asbertos Insprctlon, although the amphasis of 
that rssrsrrnont is on worker hralth and safety concerns, 

Abandoned bulldings with Iaosr asbestos and open dooways arc of secondary 
concern as a ilourca of asbestos to the environment, This illtuot/on was observed a t  
TA-16-517. 

Although the probability of such an event is low, catastrophic destruction (by fire or 
explosion) of a building containing asbestos could produce I substantial release af 
asbestor t o  t h  rnvironmsnt. 

8.1.7 . Ridlrtion 

th r re  are no Citrgory I, It, or 111 Final Survey Findings for Radiation at the lAN1, 

Thrrr aro no Category I ,  11 ,  or Ill Final Survuy Findlngs for Quality AssurancdQurlity 
Control a t  the MNL. 
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Tho following conrtltuta tha Final Suway Findings far lriictlur Sl t rs  and Relaarar at  
* the UNL. Then 110 no Catrgory I or II Find Suwey Findings for Inactive Sltri and 

41dewbil Tho Catagory Ill Flnal Survey Findings lire providrd brlow. 
\ 

Survtu r bdina: Inactive Sit81 and Aolwrsr 11-1 I (Prellminiry Survey Flndlng! 
Inrctlva S!tw and Reloisas 111-1) 

-il b y  RidlgllSt ivr and Chrmlcil l lauld W m t q  Former 
radioactive and chamicrl l iquid wasti dlspoml prrcticm a t  tho l A N 1  hova 
contaminrtrd surfrcr andlor subwrfacr roils, or potrntlrlly hrvr rrrultrd In such 
contrminetlon, with unknown Irveh of residual contaminant, porsibly contlnuing t o  
affect the mvlranmant. 

Apptoximrtaly 175 dlrpowl ritw have bran idantlfied i t  tho LANL that trceivrd 
liquid rfl lurnti In tha part which were contaminvtrd wi th radionuclidor or 
chmicrli, or both, Them rites war8 evaluated bared on typa of writr they received, 
quantity of wrae, duration ot use,'location rrht lva to public rccerr, and potential* 
for contaminant rnlgrition, Barad on thig review, the 11 r l t t r  listed betow were 
noted to be of prfliculsr concern: 

a 
a 
a 
(I 

a 
a 
a 
0 

a 

a 

Mitwlrl Disposal Area T (MDA-T) in TA.21 
Liquid wasta disposal in TA-IO 
Stormwater colirction basins in TA-35 
Pond rrrt of Bu!Idlngr 89 to  93 In Tu4 0 
Plrtlng shop outfall from Building 92 In TA-16 
brckllllrd pond1 adjacrnt to former Buildings 30 to 34 In TA-16 
Plating h o p  outfall from Building 52 In TA-22 
Sumps 69 and 70 In TA-46 
Saptic tank 59 In TA-8 
Ovrrflow from a cooling tower FA-21-143) in TA-21 
HE pracrssing outfrll from Building 34 in TA-22 

i 
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Thr following paragraphs providr specific information on each of these sites, 

1 r aT inTA-21  

* 

,\ 
Past disposal of 18 million gallons of raw and treated procerr affluent i t  MOA-T has 

~rrsu.ltad in radioactive contamination to a depth of a t  least 100 fret and in rurfaci 
;oil contrminatlon In an a r m  accessible to  the public that is  outside the disposal ritr, 

MDA-T is an inactive liquid wastr disposal situ which conrlrted of four subsurface 
absorption beds, approximately 100 rhafts, and m a  plt, Use of thi5 a r o i  began In 
1945. It ir unclear when it stopped rrcaiving waster, 

Rrcords indicrtr the following waste was d i rpord  of In this area: uranium-233, 
plutonlum-238 and 239, amoricium-241, mixed firrlon products, and tritlum, The 
largest amounts wrre digposed of between 1945 and 1952, whin MDA-T rrcelvrd 14 
miltion gallons of untreated waste from the plutonium procrrrlny conducted a t  DP 
West in TA.21, The concentration of tha plutonium In thlr waste was estimated at 60 
counts per minuto and the avarage fluoride concerltratlon wag It30 parts per miillonl 
Howwar, wr r t r  with sviragr concentrations of plutonium of 7,000 counts per 
rninutr was received between 1951 and 1952, 

Studies hrvr shown vertical movement of  radioactive contarnlnants to u depth of 
100 feet (thr depth limit of the investigation) and horizontal rnoverneni In terms of 
surfico sol! downgradient of the diiporal area, In the roil sampling, cerium-l37 and 
strontium-90 were found a t  levels in excess of 7,000 times background while 
plutonlum-239 was found a t  100 times background, High levels of tritium wart also 
found. 

Furthrr Invrrrtlgrtion of thls a rm 13 plsnned under Phase II of the Comprehenslvr 
Environmrntrl Awsrrnrnt and Reipanse Program (CEARP), 

Former liquld wrrta dlsposal practices a t  the TA-10 "Tank Farm" area in Baya 
Canyon h i v e  potrntially contaminatrd subsurface soils with radioactive waster and 
othrr hazardous constlturnts, l iquid wastes were discharged to  tha surface and 



subsurfaca soh, and to the ephemeral stream In Bayo Canyon, Although the site has 
barn ciosod for approlrimately 25 yrrn and ownrrship transferred to  Los Alamor 
County, the leva! of Information coneernlng thr  rrctrnt of tha residual 
contrrninition may be iniufficlent to ensure that thr  restricted-usr agrmement Is 

\ adequate, 

Thr rrrtrtcted=use agrremont batwarn the  LAN1 riid the county dlrallows 
‘dlsturbince of contaminated s o h  within the damrrcitrd m a ,  Howuver, thers is a 
potential for pulsed migration uf residual contamination outdda the drmarcsted 
restricted zone, drlvan by: 

thr aphamrral sttram, which transsrts thrr rrstrlctrd xo’nr, andlor 
ursonal pore watr t  or perched groundwrrtrr, 

Furthrtmora, thrlrs are no data on poulbla nonrrdiological contaminants thst may 
remain at  the formrr disposal sltm, There chrrnlcals, such as nitric, hydrochloric, 
hydrofluoric, and wlfuric ucidr; metals; and roportrdly rmaltar volumes of organic 
solvent! warm disposed of a t  the s l t r ,  

Two stormwater collection basins on the southern ride of ‘TA.35 receive runoff that is 
potentially contaminated with P C b  andlor radlonuclider due to  the prevalence of 
past spills and ureas of stained soli in the operational area of the TA, 

Two dongatad stormwater collrction basins are locatrd south of Buildingr TA-35- 
236, 34, and 110. Basad on the review of aerlrl photographs, their basing hevr 
misted in TA-35 for at h a s t  20 years, Part opwat ionr in TA-35 Indud8  
manufacturing radiaictlvr sourcmg using matarids such as strontium-90, nrptunium- 
237, gwmrnium hydride, brrylllum silts, and plutonium orcalrto aeroiolr, Aho, PCE- 
contaminated oil has barn used arrtansivrly in this TA (DOE-AO, 19861, The two 
basins apparently h a w  barn long-tlmr racipirntJ of surface wrtrr runoff from the 
procarr a r m  whwe gpills may havr occurrrd and censequantly they may hrve 
breorne contaminated, The wastern basin is  approximately 60 feet long, 10 feet 
wida, and 8frai  drep, A braakthrough has occurred In the eastarnmost basin, whlch 
allows stormwater to  flow down the side of the ernyon, 



1 

PQnd 

Procars wastes containing HEs, solvents, and posrlbly metals from drains in Buildings 
89,90,91,92, and 93 were disposed of in u pond qast of the buildings, patsntlally 

-\ 
I lrrvl rig rcrsldurl contaminants in tho gedirnents, 

0 f buildinui a!, to 93 in TA-16 I 

1 
I 

i 

Buildings 89, 90, 91, and 93 ware used for processing HE in the 1 9 5 0 ~  Plating 
1:1 
? ‘3 

oporations took placo in Building 92, Tho drains from thr r r  buildings reportedly 
dlschirgod to  i nrtursi dapresslon east of this group of buildings, Tho potential 
c r x h  for HE, solvont, and possibly metal contamlnrnb from tho procesi wartowater 

I ’  

4 

Untroatrd ptrtlng shop wastes ware potentially dficharged to a dralnage (swsle 
north of Building 92 and residual contaminants may rrmrin as a source of surface 
soil contr mlnitio n, 

An ares north of Building 92 is suspected of recelvlng untreated platlng shop waster 
from operations that took plscr In Building 92, This building was used In the 1950s 
and according to a LAN1 utility line map available during the Survey, an outfall from 
Building 92 wag tocatad on thr  opposite side of thr  road, This arce Is a natural 
drainago swdr and at the time of the Survey, 1’10 evidence of sn outfall pipe Was 

notod; howovor, o b ~ a ~ a t l o n s  w i r e  hindarsd by snow cover, 

Q&fillrd Pmdr Adlrct n t t ~  Forrnir 8ulldinai 30 to 3 4 in TA-16 

Effluont from HE machining operutlons In bulldlngi 30, 31, 32, 33 ,  and 34 was 
dlrchsrgad to tour ponds that haw born backflllod, potantially creating devrtrd 
trvrlr of HE in thr  pond oedlmrnti, 



High elrploiiur machining work was conducted In the 19509 In a complex of buildings 
numbered 30 t o  34, The types of HE u5ed are unknown but a t  B minimum likely 
includrd TNT, Appwmtly, tho wistrwatsr from th r r r  operations was disposed of In 
four ponds 8djrc811t to  tho bulldlngs, The complarr of buildings has beon rrmoved 
and the four ponds backfillad, Although some photographs of this work are 

\available, therm is no record Indicating removal of the srdlrncnts, which ware 
! probably contaminated with HE, Thug, potentlal HE contatnlnatlon rernalnr in tho 
subsurface soils. 

1 

Soils along the dralnagc from 8ulldlng TA-22-52 are potentially contaminated as a , 
reiult of past dischargrs from that building of etching and plating operation3 waste, 
Etching and plating oparationi ware conducted in this building from 1953 to 1964, 

Thrae operations as well as photoprocessing and other contrlbutlonr from the Shops 
building lnctuda sodium hydroxlda, hydrogen prruxide, sodium thiosulfate; frtric 
chloride; thallium; iodlum carbonate; perchlororthylane; Inorganic constltumtr 
such ai baryllium, gold, lead, cyanide, nickel, coppar, zlnc, and cadmium; and acids 
such as sulfuric, hydrochloric, chromic, hydrofluorlc, and phogphorlc, The voluhw 
dischargrd are unknown. 

Tha vegetatlon in the outfall drainage area apprared stressed during the Survay, 
Numrrous daid pines were observed. 

UmDs 69 and 70 in TA-46 

Two inactivo isumps that potentially reeeivcd wnrtrwatar from a laboratory and shop 
building or tart building are located on the edgr of the mesa and may contrln 
contrmlnrnb that cauld leach Into rubsurfacq roils or break out on the wall of 
Canyon drl Bury, 

Information on the use of two iurnps, 69 and 70, Is very limited but judglng from 
their location, they may have received wcrste from Building 58, a laboratory end shop 
buildlng, or from Buildlng 16, a test building used in the design of a nuclear rocket 
reactor known i s  the Rover Program, Potentially the waste may have been 
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contaminated with general laboratory chemicals such as solvents and various 
reagents or may have contained uranium, sinca Building 16 i s  known to  be 
moderately contaminated with this radionuclide (DOE-AO, 1986), The sumps are 
vrry close to the wall of the Canyon drl buey and their w a ~ t r r  may have leached into 

* I  wbaurficr rolh rindlor migrated to the canyon ride, The sumps are approximately 3 
?rltjn'dlrrneter and 8 feet drrp, The two sumps are connected, with the overflow 

from Sump 70 entering Sump 69 ( lugar,  1987), According to thr 1983 LAN1 
structure location plan for TA-46, both sumps have bean rbandonrd since 1973, 
which correlitas with the time the Rover Program endad and limited radioactlwity 
clwnup work was conducted at  thsTA (DOE=AO, 1986), 

(,1 

'3 
S 
I :I 

I" 
3 

* 
Xmtic l a n k  59 in TA-8 

1'1 

Srptlc Tank 39 in TA-6 potentially rccaivad HE-contaminated wsrto from i$ 
laboratories involved in development of rxphlves, and residual contaminants may I 

I 
'4 

d 
remain 81 a $ourc* of pollution t o  surroundlny roils, 

TA-6 wm flmt used as a gun-fltlng dtr to  tr5t proJactlIrs, some contalnlng uranium .i 
cover, and later usrd to develop HE (DOE-AO, 1986), Wirtrwrtrr from the old part 
of TA-0 apparently was disposed of In septic tanks, one of,whlch Is abandoned but 
sttill in place, Tho buildings themselves arc po9t;tod with dgns lndicatlng that they i r e  
contrmlncrted with HE and radioactivity; thcreforn, the drains and associated suptlc 
tank w e  l ikely to br contrmtnatrd a5 well, It 13 uncertain whether the tank W R S  

connrctrd to a drainfield, The topography in the vlcinity of Tank 59 allows surfaca- 
water runoff to accumulate and periodically results in flooding, Although the tank 
has b w n  Inactive for yaan, it contained an estimated 3 to 4 feet of liquid in luna 
1987, according to observationr made by the Survey S&A team (Lugar, 1987), Thus, 
the tank rpprrantly recelves stormwater, and dutlng floodlng conditlonr, 
contrmlnrntl may be rotaasad from the bottom sludges In the tank and result In 
rutface solt and/or subsurface soil contsminrtlon, 

The caoling water in Tower 143 waa contamlnated with plutonium and pordbly 
contained chromium, which through regular overflow Incidents and drift lois 



potantiilly contaminated surface JOIIS in the TA and on the wall of Lor Alamoa 
C8nyOn. 

fhr plutonlurn contarnination wag ciurrd by plutonium procrssing conductrd in 
BulldingrTA-21-2,4, and 5. Tha cooling water was reportidy contarninatad in 1952 
"id 1933, Ovrrflow from the tower was reported to  be 30,000 to  40,000 
grllonsiktark, with a high of 150,000 gatlonslweek In the summer (DOE-AO, 1986), 
Prarumably, this water was released Over the edge of the main into Log Alamos 
Canyon end the potential exists for surface soils to ba contrmlnitad with residual 
levels of plutonium, Furthermore, corrosion control addltlves u r d  in the cooling 
tower may have includrd chromites, in which case rrsidual Irwls of chromium may 
br prrirnt In the surface roils too. 

TA-21 is cutrrntly bring addrossad by tho LAN1 undrr Phara II of the CEARP; 
tharstorr, ioil S&A will not b t  pertormid as part of thr Suruoyl 

HE PlQCQIl inu Outfr II frgm Buildinq 34 in TA-22 

Thrsr two outfrll/drain tile systrrns may have contaminatad roils In the marshy area 
locatad north of Building 34 in TA-22, t h i s  potentiri contamination may have been 
causad by tha discharges from liquid wastes originating in the building whlch 
houwd a photo laboratory and a chemistry laboratory that was involved with HE 
research and shape fabrication, Tho waste conrtiturnts reportedly are acetone; HE 
consisting of PETN, possibly RDX and HMX; and sllver and other lnarganics, Volumes 
or discharge rstrs were not reported but are not believed to have been excesslvely 
high due to tha nature of the discharge mechanism -- clay drain tllcs which allow tho 
liquid wartri  to leach into the soils, 

Therr were also srurrd other i t rm i  of concern noted during the S w e y  which may 
provldr additional contamination t o  the soils of this mrnhy area. A hrlf-burird 55- 
gallon drum of unknown contrnu or origin was obsrrved In the southeast a r i a  of 
the marsh, 7hr northern and of the marsh con,tainod concrete rubblr and other 
rnircrllinrouidrbrls, Them may be indlcatlva of part burial activities in thti marsh, 

AS part of tho Survey S6A Program, surface soil, subwrfscr soil, pond water, 
w l i m e n t ,  and sludge sample9 were collected and anslyred for volatilss, 
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wnivolrtilrs, HE, radionuclidei, metals, and PCBlpestlcidrr, The anatysls conflrmed 
the prrrcinco of contamlnants such as acetone, 'I ,2-dlchloroethrnlo, amerlclum-24? 
and uranium-235, Thrie data w i re  used to modrl the  Former l iquid Dlsposa 
ranking unit. 

back of ClrLnuD of Past Spillr and Ralesrei, Past ipills and releases that have 
occurred i t  the LAN1 have potrntlally resulted in surface JOII contarnlnation, ye t  In 
many c u r s  actions t o  clean up t h w  arcas h a w  not barn lnltirtsd; thorefore, 
hatirdoui, toxlc, and/or radioactivr contamlnants may remain as B source of 

. pollution, 

Past chrmicrl spills and historical Incidents of radloactlve relrizm are known or 
suspectad t o  have occurred in 19 TAs a t  the LANL, Most of thrse spllli have 
potrntirlly contaminated surfacr ioils; some may have cantmmlnrtrd crriyon walls, 
Thr rpillr warm avalunted basad on the date of occurrmncr, the type of substance 
involvrd, the potential for  migration, and wtsual evidrnca of residual soil 
cnntaminrtlon or streisad vegetation noted during the Envlronrnental Survey, As a 
result of thii review, the four arras listed below wera found to be of particular 
concern : 

0 

0 

0 

a 

Stained mil south of Building 207 In TA.35 
Stained soils nofih of building 31 in TA-46 
Spillr around Shed 197 in TA.46 
Spill a t  former TA-32 moving onto U,S, Department of Energy (DOE) 
Pro P e 

Each ofthaw areis ir described in more detail In the following paragraphs, 

Numerous arras of dark r t r inrd soil Indicative of past spills that potentially included 
PCB-contarninatad oil exist south of 8uilding 207 and have migrated down the wall 
of Mottandad Canyon. 



. -  

P a t c h  of stained soi! artist throughout the area south of Bullding TA-35.207, The 
source of this contamination is bellrvad to be spills and surface runoff from an 
upgradient area containing dielecttlc oil storagr tanka, Large quantities of oil i r e  

'Lrrqulred to opwate the Morx grneraton located In TA-35 and In th r  past, the oil 
: may hive bren contaminated with PCEs, Although the oil storage area ir currently 
'brrmod, water that  collects inside the bermed araa i s  directed through an 
undrrground plpr to t h r  a r m  around Building 207, Soma of t h i  soli in and around 
thlr storage tanks is grossly contrrriinatrd with oil, A t  least thr upper 2 ta r t  of soil 
on the southrrn end of the bermed ares is heavily discolored by dl sat~ratlon, 
Consrquontly, drainage from this a r m  has a high probability of being contamhatad, 

Several arias of soit stained as trsult of past ralrasas were observed north of 
Building 31 In TA-46 on th r  edge of the mesa, a location that Is highly susceptlbh to 
migration down the wall of Canyon del Busy, 

Actlvitleg eithrr currently or historically associated with Building 31 have rurulted in 
generation of rrdioadvc wustes. In support of thore activities, there has bren a 
tank uiad for cleaning metal containers and components, a drum storage a r m ,  and 
an equipmrnt'storaga area next to  the building, R a d  on thls information, a wide 
variety of contaminants may be in'the surface soils, Bulldlrig 31 Is located wtremsly 
close to the edge of the mesa; consequently, Contaminants from spills on the 
northern side of the building are highly susceptible to migration via rut-f~co water 
runoff down the canyon side. 

Potrntirlly hrrardous charnlcd~ arm Irnking from crquipmrnt and possibly from 
varlou~ contrincrn In Shed 197 and may be Q ~otlrce of surface soil eontamlnation in 
the vicinity at i storm drain. 

Shed 197 is a storage area containing equipment that has leaked In the past rod that 
appeared to be actively leaking i n  oil-like wbstrncr during thhn Environmentd 
Survey. A cylindar labeled "Grrman-poisonous gas" was storrd among the plecrs of 
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rbmrblng the ~ubst inc i r  that h a w  bran released, Part spills have also strlnud the 
ground on the wuthaartern cornrr of the shed, whlch is upgrdirnt  of n stormwstsr 

discharge point. 

Spill at Farrnrr TA-32 Movlna gntg DO E Prwerty 

I' 

- drrln. The drain daylightJ outsldo the TA fence and stained soilr were noted a t  the 1 \ 
I 

I! 
1' 

araa was adlacant to a tank and fuel pump on property that Is  currantty owned by 
Ias Alsmos County and usrd by thr  County Road Drpartmant, The area affrcted by 

II 

-5 
(:I 

Find Survqv Findinq: !=ctivr 5itqr and Release$ 111-3 (Prellmlnary Survey Flndlng: 
Inactiucr Sites and Rslrases 111-3) 

Potrntial Undrtected ReIqaieg from USTs of Hagardour and Rsdloactive L/aul&& 
Surtacr a nd Subru r f w q  Soils. Some USTs a t  the IANL formerly used for storage of 
pettolaurn products and radionuclides have bean nbsndonrd In place or remoued, 
Their abandonad and rrmoved tanks a r i  of concern bacauw 11th ls known of their 
potontial for trrkage. 

Tanks abandoned without ramoval of contrnts hrva a high potrntlsl for 
undatacted Irakage, The potentlsl for environmontd problrmr associated 
with thrm tanks 1 1  ralatrd t o  the age of  t h a  tanks, the  t ime sincs 
abandonmrnt, tho amount of material remalnlng In the tank, and thr nature 
and todcity of the contents, Of particular concern arr those tanks abandoned 
some yarn ago. Tanks TA-6-47, TA-8-60, TA-8-61, TA-15-48, TA-15-52, TA-1 B-  
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104,TA-35-18,YA-35-19, and TA.35-20 wwe al l  abandonad more than 13 years 
ago and are of unknown age and inventory, Concerns over removed tanks are 
relrtrd t o  the time period when t he  tanks ware ramovod4 Recent tsnk 
rrmovals appear to br well-documanted with rrspact to ramoval of residual 
contamination. Much lrii i i  known about tanks removed many ytnn ago, Of 
particular concsrn are tanks TA-1-240, TA-2-29, TA-2-67, TA-16-512, and the 
tank farm at TA-10. Thaw tanks ware all removed 20 or mora yran  ago and 
tha status of residual contamination at them sites / I  largely unknown, 

(3 
I; 
‘;I 
4 l  

’5 

8 
I 

Two tanks located at TA.21-107 and TA.21-100 formerly contained radloadlve 
waste. Thr tanks are over 20 yaan old and ara of unknown capacity, The tanks 
hrva been drained but contain a sludge which is suspected to  be plutonlum 
contaminated (personal communication with U N L  prnonnel). The tanks are 
includad as part of MDA-A, 

11 

F i m l  Survqu Findina: Inrct iw Sitqi and Relqaqqr 111-4 (Preliminary Suway Finding: i 
Inrctivr Sit05 and Releases 111-4) 11 

!3 

Potential Chemical and Radioactlvq CQntsmination of Surface $oils ut ORen Dumps 
grid 80 ntvrrdi, Chemical and radioactive wastus disposed of In open dumps and 
contaminated rquipment stored in boneyards are a concern due to direct trcposure 
of contaminants and have potentially resulted in surface soil contamination via 
raws p e n J i on an d/o r r u ri off. 

Thirty oprn dumps and boneyard! have been identlfied a t  the LANL. Al l  open 
dumping i r e i s  and open storaga areas have potantially rrsulttd in environmental 
contirnlnrrtion; however, 7 of the 30 LANL sltas are of partlculrr concern as sources 
of pollution based on the typr of wastes or contaminated equipment exposed on 
thw surfacr, Them w e n  sites N U :  

Opon dump in TA-14 
Bonayard in TA-14 
Boneyard in TA-36 

Open dump MDA-M in TA-O 
Open dump MDA- I  in TA-15 



0 

0 

Insinrrator Aih Dump In TA-OOL 
Oprn dump a t  Q Polnt in TA-15 

Tho followlng paragriphi provldr detailed lnformatlon on each of these sltor, 
\ 

n P u m A - M  In TA-Q 

Ahstor, potmtlally hazardous chrmlcds, and posslbly rrdlorctlvr wrstelr are 
rltposrd in thr oprn dump MDA-M, which is not frncrd to prrvrnt mars  and has no 
control3 to prrvrnt migritlon of wastes vie surface water runoff or trlrurpsnsion, 

MDA-M was oprned 11) 1947 and rrmains as an uncontrollrd oprn dump in TA-0, I 

Although thsm ir no invrntorj of wrrtas placed In thli dump, romo general waste 
typrr wara o&,wrvd at  the dump durtng the Envlronmentrl Survey, These inctudrd 
mrterlal that rrrrmblad ashertor; nurnrroui, uniabrlad gtrsr bottler with some 
leontainlng tiquldr; old, dlscrrdrd paint, solvent, and trash contrlnen; and plles of 
cancnto and mrtd conrtruction rubble, In a smrllrr dump on the ride of thr road 
lrrdlng to MDA-M, rrdlosalvrly contaminated wrrtr had been disposed of In thr 
past, accardlng to IANL paninnat. 

No affort has bean mrdo by tho laboratory to  restrict i c c a s ~  to the dump or to 
control migration of wistri from the disposal area, Movommnt of contrmlnrnb by 
surfaca wrtar runoff is likely to h a w  occurred, Diipansl of asbestos and othrt 
contsrnlnanb by rrruspeniion Is also i concorn; h~wevrr ,  MDAaM is  in a rrlatlvrly 
iiolrtrd location whore workrn aro not likely to be oxposad, 

P W A - 2  In TA-1s 

Rad\orctivoly contaminatad matwld has born dirporrd of h an oprn dump, MDA-2, 
with no physical controls In placa to enrurQ prrvcrntion of dirrct contact of 
rmployws of U N L  with the wrstor or to raducr the pot in t l i l  of mvkonmrntal 
pel I ut I o n, p art1 c u I i r I y I u rfr co so 1 I co n t a rn I n a t i o n , 

MDA-2 WII uwd from 19#5 to 1981 for dlspoul of drbrli collrcted from thr firlng 
r i t r i  a t  TA-111. Blast mats contaminated with urinlurn and possibly other 
radionuclldas have baon plrcod in thh dump, along with undbrgr an# other firlng 
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rlts dabrir that art! potentially contaminated with uranium, btrylliwm, load, and 
mrrcury. The total volume of wastes disposed of at  this opan dump Is unknown, 
During the Survry, rodlation maasuramants of up to 20,OUO counts per minute were 
detected at MDA-2, Contiminintl from MDA-2 ara rvr\hblr for mlgratlon into the 

. surrounding mila by ~urfocs water runoff and/or rawspendon, 

-P In TA-I4 

\ ' .  

Potantirlly contaminated debris from the firing dtes In TA.14 has been dumped In a 
dtainagr pathway n m r  Buildings 4-34 and 0-40 and may be a sourca of 
contiminatlon to  iurface soils down the canyondda, 

Firing site dabria from TA-14, lncludlng sandbags and blast mats, has been dlspostd 
of along tha edge of a paved area and acro31 an erosion gully that leads into Canyon 
dr Valle. During the Suwiy, irvrrrl 5-gallon contrirrrn and one 55-gdlon drum 
wire  o b a r w d  un tha canyonildo batow thls dumping arm, Firing dtr debris ir 
commonly contaminated with HE, mrtrls, and poiil bly radlonuclides; therefort, t h t  
wartor placed In thlr dumping area may ba contrrnlnrtd with one or more of these 
constltumtr. Mlgrrtlon of contaminants, If prewnt, may br enhanced b~cruss  the 
debris i s  dlrcrctly located in a dratnagr pathway, 

Storage of radioactive metal ingots, previourly urrd drumi, and other debrls In B 

boneyard In TA-14 may result in contamination of surface solls, 

During the Survey, i bonryard was vllrtted in TA-14, north of Buildings Q-34 and 
0-40, Equipment such as an old Navy cannon and pun ports were rtorrd In this area, 
along with rtcxkmrtal ingots and fourtsrn !!S=gallon drums. Radlrtlon 
mmsutcrrnrntl at up to  4,500 counts pat minute were noted next to the metal 
ingotl, The drums ware once used In an exprrimrnt lnvolvlng sodium, and their 
currant condltlon was poor, l h a  drums war4 oprn-topped, illghtly rurtad, and 
rppaarad t o  have bum somrtime In the pmt, Surface iollr In this banryrrd are 
potentidly contrrnlnatd IS a r w u h  af this equipment and drum itoragr, 
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Thaw is a potential for surfsco soil contamination and direct contact by LANL 
workan to radioactive and toxic chomical mitrr lds storrd in a bonrysrd !n TA-36, 

\ 
A boireyard in TA-36 is used for storage of radioactivrly contrminrted equipment, 
:old’chrrniral contiinen, full cans of hopantans, and varlous other equipment used 
io tests conducted i t  the TA. During tha Survey, flrld radiation msasurcments next 
t o  1 pirce of rquipment known i s  a collhatar were up to 14,000 counts por minute, 
prerumebiy due to the yrllow partlcles seen an the equipment that were bslloved to  
be uranium. The boneyard is also usrd for storage of chemical containen, some full 
and othrn  apparently arnpty, The equipment and containrn stored (both In thr 
past and currrntiy) may ba a source of contamination that worken could coma into 
contact with or that  may bo waihad onto rurfaca soils, 

lnclnrrator ash with unknown constituents has bren dumped over the cdgr of the 
mesa Into Pueblo Canyon and i s  a potential source of todc contaminants to surface 
soiii downdope via surface water runoff and erosion, 

An incinerator that is now inactive once operated naar the airport and was used to 
dispow of wastes, including combustible and metallic wastes generated by the 
LANL, An inventory of the  wastes taken to this incinerator does not exist and the 
period of ih operation is unclear, However, the ash from t h e  incinerator was 
disposed of ovor the edge of the mesa and currently rrrnains there, Fragments of 
metal and t in cans were evident among the piles of ash a t  tha time of the Survey, 
Since thQ constituonts of the ash are unknown, this surface dump is  a potential 
iaurce of contarninants that may migrate to adjacent soilsa 

Dump st C Point In TA-1s 

A source of rrdioactlvcrty contaminated soil is l o c r t d  at G Point that is nvsilrbte far 
migration to  iurfaco soils or inadvertent d r e c t  contact to LANL workers, 



During the Survry, field ridlatlon measuremanis taken in a depression a t  t Polnt In 
TA-15 found that thq soil in and around this area is radioactively contaminated, No 
Information was available from LAN1 prnonnel ragardlng this m a ;  howatutr, due 
to itl prodmity to the fltlng sit* it 11 reasonable to assume that the drpression has 

\born.rn accumulation point for contaminated ioll from Flrlng Polnt G, In sddithn 
.to trdionuclider such as uranium, firing situ dQbtls i s  often contarninatad with 
baryltlum, lard, and other metals, Therefore, thQ dump mi may be contaminated 
with thew other types of constiturntg, Also, there Is r potentlal that solvents may be 
prrsent if spills occurred in th r  past at the nearby solvent ihrd, 

The disposal practices of Firing Point G have rawlted In rrdloactively rontarnlnated 
soil and may prrsent a continuing problem of contamlnant mlgration to wrfrce soits 
through iurffrcr wator runoff and/or wind resuspendon and a potential problem of 
workar ercparure through inrdurrtant dlract contact, 

I) 
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AI part of the Survey 3&A Program, surfsce and subsurface soil samples war4 
collwtrd and anrlyrrd for PCB/partlcldes, radionuclidrr, volatiler, semivolatilag, and 
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metals, The rndyrlr confirmad thr presence of cadurn-134, strontlum-90, uranium- 
238, yttrlum-90, and beryllium, Thrie data ware used to modrl the Open Dumps and 
Boneyards ranking unit, 

Final Suweu Findlna: lnactiur Sitti and Ralealres 111.5 (Prellminwy Survey Flndhg: 
lnrctivr Sites and Releases 111-5) 

Llpttnt Id T r r n m r t  o f Chqmlcal and/or Radioactlvr c m m l n a n t s  from Inactive 
hndfillg 4nd Burial Aresg. A t o t d  of 49 lnactlvr landfllls, butlal areas, and format 
burn pits hrvr bean identified a t  the l A N L  that either are known to contain 
trdloactlve and/or chrmicrl wri t8  or potentially contrln roddud waste which may 
ba I sourco of contrminrtlon t o  rubsudacsr ioil  and t h r  vadose zone or, if 
lnrdrqurtr ly courrrd in the past, may haw contarnlnrtrd iurfacr solls downslopa, 

Thr closed Irndflllr, burial areai, and formerly used burn pits at  the LANL were 
rvrluatrd during the Surwey, Factors such 01 thr  types of wrstr (known or 
susprctad), volume of wrstr or rrported sire of the area, location rrlative tu 
potmtlal migrrtlon pathways (i,r,, rnrm top, edgr of masa top, floor of canyon), 



and history of usa waru rsvirwed, From thi5 rvrlurtion, 17 ritas ware found to be of 
part)cular concmrn, Therm sites are I S  follows: 

1. MDA-8 In TA-21 
2. MDA-C In TA-0 

. . 3, Altport lrndflll in TA-OOL 
\ 

4, 

6, Suspectad lindflll in TA-33 
7, Surprctad landfill in TA-46 

Two wrstr dlrpoul pits In TA-39 
, 5, Afar 1 inTA-20 

8. MDA-F in TA-8 
9, MOA-N in TA-15 
I O ,  Susprctrd landfill known as tho “Cold Dump,” in TA.21 
11, Suspactad burn pit In TA-10 
17. Thrw suspected dlrpoml pits in TA-6 

Tho following pstrgrrphs dasctlbr each of those arms in detril, 

An inactive londflll on the westam and of TA.21 known as MDA-B was used for 
disposal of rrdlorctivdy and chrmically contaminated w r i t r  and is a potential 
source of contamination to  subsurface soils and thr vadorr tone; and, i f  
inadrquatdy covrrad in thr past, contaminants may hrvr bran transported to 
rurfrcr soils downslope, 

MDA-B ir 8 6 4 e n  landfill that war openrd In 1945 as the first solid wrsta dhpoirl 
area of the LAN1 and dosad In 1950 (Reynolds, 1987), Ridloactive wrstrr In the 
Irndflll tlkdy includa plutonium, polonium, uranium, amwlcium, curium, radloartivr 
lanthanum, ictlnlum, and rnlxrd M a n  produetl from the rrrctor known as thr 
Water Boilat. Wmtw warm rrportedly prckagrd in cardboard b o m  or wrapped 
with paper (Rogan, 1977), An Inventory of thr wartr volume and curia contrnt is 
not avallrbllr. Wmtr ehernlcrlr dramad hazardour by LAN1 penomel wore also 
placed in MDA-B and include orgmiu, porchlorrtei, r thrn,  solvmtr, othrt r p m t  
chrrnlcalr, and corrorivr grsrs (DUE=AO, l986), 



The volume of waste placed in MDA-B was not recorded, Also, there is uncertainty 
whrthrr  tl'rr landfill is  one largo, continuous pit or a rrrlrr of S I R  pltg, During  its 
op~ratlon, wartas In klDA-8 wero probably not covrrod dally, Also, spontaneous 
fires ~ccurrod (Rogrn, 1977) and may be indicative of milled radioacthe and 

. hriardoui chimicd wrsto disposal, Thosu past operational practlcos may have 
?allowed coritrminants to migratr beyond the prrwnt-dry fenced portion of tha 

landfill, The locrtlon of the lendflll lr very C I O ~ Q  to thr  odgr of the mesa top; 
thorrforr thr canyon wall on the downdope sidr of MDA-8 may havr  recrlvod 
contrmlnrtd runoff, In addition, wastes placad In MDA-B may be a continulng 
source of contamination to  sub~urfaco soils arid the vadose zone, 

MOA-C in TA-Q 

An lnrctlvr landfill known as MDA-C received ridlorctlvaly contaminated wastes 
and free llquida that were charntcilly contsrntnsted, which may result in 
contamination of subsurfaca solts, thq vado5e zone, and If lnadrquately covered in 
the past, surfaco s o h  downslopo may also be contaminrtrd, 

MDA-C is an rpproltimrtrly 12-acrr landfill that Is fencad and located in TA-0 on ths 
mesa nrar the centrr of the plateau, The landfill operated from 1948 to 1974 for 
djipoirl of both rsdlocrcttive and chrmical wastes, MDA-C conrlrts of 7 pits and 107 
varticil ,hafts, with the deepest waste burial recorded to be about 2 5  feet, 

The pits warm not lined, nor were most of the shafts, Radloodlve wastes placed in 
MDA-C included uranium-233, 234, 2 3 5 ,  236, and 238; pIutonIum-239; 
amrricium-24f; tritium;  odium-22; cobalt-60; strontium-90; fission products; and 
inducod activity, Thq total Inventory (decayed through January 1, 1973) WBI 

trportrd to  br 49,882 curies. The types of chemical wastr placed in the landfill wore 
not sprclficrlly rrcordrd, but included a largo varirty of chrrnicals, pyrophorlc 
motals, hydrides, powdon, and campranad grros, HE9 ware rrportedliy not disporod 
O f  in MDA-C, 

Tha oparrtionrl practices usrd at MDA-C wcie slmllar to  thaw urod at MDA.8, with 
tho lack of daily cover and tho occasional occurrence of spontanrous fires, 
Consequently, thr downslope sidr of MDA-C, which is thr head of Ten-Site Canyon, 
may h a w  roceived contaminated runoff, Also, the wash placrd in MDA-C may bff a 
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continuing sourco of contamination to the subsurface soilis and the vadose zone, 
Only recently in 1984 were surfacr stabilization measures completed a t  MDA-C by 
th r  LANL, whlch may help to rrducr tha potential for downward migration, 

. A l r D Q r t d  flII in YA-OQI, 
\ . .  

..Tho' inactlve Irndflll a t  the county i l rport rocelvrd wasti from the LANL, soma of 
which was radioactively contaminated and soma that  was nonrrdiosctivr but 
potontiilly hazardous, and may be a potsntlal sourcm of contamination to surface 
and/or subsurface soils and the vrdosa zone, 

Tha landfill, located near the Lor Alimos County Munlclpd Airport, was opened and 
oprratrd by the tANL until 1966, a t  which time ownership was transferred to Lor 
Alrmoi County. LAM.-grnrrated wrsttr placed In the landfill was prlmarlly srnltiry 
wrstor from the rrsidences in tha townsite, Howover, t r p a ~  indicstr that 125 
pounds of urrnjurn were dlsposed of a t  the tandfllt, of which 25 pounds were 
recovrred and taken t o  anothw LANL landfil l , Also, HE and chemically 
contaminrtrd waster were possibly taken to  thlr Irndtltl, according to  a LANL report 
(DOE, 1988). Outing the time LAN1 operated the landfill, open burning of wastes 
was allowed, 

leachntr has been observed flowing out of the landftll, and during the Survay, 
construction debris was observed protruding from the bank of the landflll that 
parallrls Puehlo Canyon, Consequently, the lendflll may b r  a source of lrurfaee roll 
contamination. Alsa, through infiltration and leachate generatlon, the landfill may 
be a sourco of contamination to'subsurface rolls and the vadora zone, 

Two pits rrportrdly eltist In TA-39, located In Ancho Canyon, that war. used for 
disposal of flring sit@ debris and miy be a source of contamlnrtlon to subsurf8ce or 
perthad groundwater in the canyon, In addltlon to the firing dtr debrls that was 
potontlally contaminated with tadionuclldes, H E ,  and metals, two pits may have 
rrcr~wod othor wastr from the laboratory and shops In tho TA, 

9 
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Background information indicates t h a t  two waste disposal p i b  may exlst north and 
northwest of Building 69 in TA.39, These pits are believed to be the precursor t o  
MDA-Y, which ir an active wr i te disposal area located farther north In Ancha 
Canyon. Then are no reports llrting actual warts types and quantities placed In the 

,%wo pits; however, bared on the nature of thc activities in T A 4 9  and thr current use 
,of MDA-Y, thr waste is l i k d y  to be firing sits debris and genrral offici trash with 
poiiibly I small quantity of solvrnts and alcohols generated In the laboratory and 
shops at TA-39, Also, based on current practices, the two plts are probably unllnod 
and, during their use, probably remained open with no application of daily cover, 

Tho locrtlon of the two pits is not well-defined, Generally, thay are belirved to  be 
adjacent to, and perhaps beneath, Building 69, A portion of this area has been 
prvsd for use i s  i driveway and as a vot~eybell/baskstbilt court, Some of the a r i a  1s 
not paved, A streambed, which was dry a t  the t ime of the Survey, is  located 
immediately north of the suspected waste disposal pits, Part flow In this streambed 
or perched shallow zones of groundwater in Ancho Canyon may be pathwsyr of 
contamlnrnt migration from these disposal pits, 

Arr r  I InTA-2Q 

Radlorctivrly contaniinatad metal scrap and debris may stlll be burled In an old 
covrred pit or landfill, dasiqnated Area 1, in TA-20 and may be I potentlal source of 
subsurface soil contamination. 

Arrs 1 was located a t  the eastern rnd  of TA-20 in Sandia Canyon, This burial pit was 
ipparrntly urrd only once in 1945, for the dkposd of rrdlosctlvely contarninatad 
mrtrl scrap and other debris possibly contaminated with brryltium, HE, and/or 
uranium. The precilra location of the burial pit In Area 1 is uncartaln, Based on 
obrervatlons mrdr during th r  SUNIY, I depression, approslmately 5 feet derp and 
nrw tho end of a dirt road, was suipected to be tha burial pit location, 

Thr LAN1 collected soil samples In 1985 and later performed I I  magnetomrter study 
in A r m  1, but neither task included the depression observed during the Sutvey. 
Since tho m a  cowad  during tho previous LAN1 work was timlted, it is possibla that 
thr proper location of tha waste burirl pit remalns uncertain and that wastes rra 
available for migration to subsurface soils, 



In TA-33, thera is a suspectad lrndflll on tho edga of thr mesa top, barad on 
\obrwationi of wporad drbrtr that may br I source of radiorctiue and metal 

,contrmination to surface soils in tha adjacont drainago pathway, 

On thr southwnmost mesa top in TA-33 (Towar A r m ) ,  norr Building TA-33-26, motrl 
Irrgmanb and debrls woro obsorved dong thr rlm of tho mesa that may roprownt 
in lnrctlva Iandflll, This portion of TA-33 wag used I S  r firlng she, includlng t a d  an 
mrchanlrmr rrqulred for tho airrmbly of warpons, Thr typos of wrrtr grnwatrd 
from thera rctivltier typically includo dabrir and roll that ir contaminated with 
ridlorctlva isatopm, usurlly uranium; boryllium; vrrlous othor rnotrls, wch as load; 
and rornotlmos HE, Gonorrl practicrr at  the LAN1 flrlng dtor h a w  included 
otcrrlenit clorrlng of fragrnonts, otc, in the worklng aror and rrgrrdlng as noodor), 
It ir posaibla that thls wasto was plrcrd along tho rdgo of tho marr and gradually 
accumulated to form the ruspectrrd landfill. T A 4 3  Ir locrtrd far from the formally 
designated I.” Irndfllli. 

I 

A landfill hurpacted to mist In TA-46 an the adga of the m a r  draining Into Crnyan 
dal h e y  that Ir a potential rourco of r a d i o r c t l ~ ,  metal, organic, or arbastor 
contrmlnitlon to surfaro soilr, 

I 

‘The rida of thr iurpactrd lrndflll on tho rdgo of thr mesa is r p p r o d m W y  80 fort 
long and hag an risortment of dabrig axpoiod, Rainfrll and snowmrlt runoff 
crosslng this face of the lrndflli and ontoring tho drrlnrge pathway mry trrniport 
contrmlnanh down tho side of Chaquohul Canyon, 

-ndflil In TA-46 

Oarad an hlrtorlcrl rrrial photograph3 drting back to 1964, tha CEARP Phrrrr I rrport 
(We-AO, I O U ) ,  and obwrvitlonr made durlng tha Survey, r landfill Ir suspectrd ta 
wist In TA-46 dong tha edge of the mora that drrlns Into Canyon dal h e y ,  No 
warti  disposal recordg oxht far thir Irndfill, Concreta rubble, asphalt, and gonrrrl 
comtruction dabrir wwa notad to be elcposod down tho ilds of thr fill a r m  
Arsumlng thr, waste plrcrd In the fill Included rnrtatlrl grnorated from TA-48, 
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radioactively or chemicrlly contrminatad objectsidabrlr may hrvo bean plrcad In this 
a r m  A b ,  tha constructlon debris may have includod arbrstos that could gradually 
be mxposod dum ta arodon or that Is currantly rxposod on thr  surface, 

. ‘ .Anh t i va  landflll known as MDA-F and othor nrrrby dirpcrul pits In TA-8 may bo I 
potential sourco of rrdloictlvo and HE contamination to  subrurffica soils and the 
vadose tonr. 

M h F  Is located within TA-6, t w o  known Iocrtions of part waste burlrl r ra  
prnantly rmrttlctod and fencod off, Two or mora othar burial rltas may oxist In this 
aroi, a# indicatad by tha CEARP Phaso I rmport (DOE-AO, 1986), Aaportadly, 
prolimlnrry flndlngs of a surfrco goophysical study conducted undor the CEARP 
 upp port thlr Information, with rnemalles idant l f ld outrido tha fencod mi, 

S w o r d  pits war0 r~csvatod  in MDA-F In 1947 for tho burls1 of wartrs and 
contaminated objocts. Them matwirl3 includrd clanlllod, Iarga mota1 parts; tub- 
dtoy; HE; prlmacord; casings wlth equipment assoclattd with 4 plutonium 
lmploslon wrrpon known 8s “Fatman”; and 0 t h  mrtal pattr from thr laboratory 
(DOE-AO, 1986). The si20 of tho additional plt(r} and the total quantity of waster 
dispowd of a10 unknown, 

M D M  in TA- lS  

A small landfill in TA-15, known i t  MDAnN, h a potential source of HE and chemical 
contamination to  rubsurfaca rolls and the vadose zone, 

Accordlng to LAN1 rocords (DOE-AO, 1986), MDA-N rxisted as of 1965 and was urad 
for disposal of mitorials or objoct~ that worm possibly contrminited wlth HE or 
ehomicilr, The source of this waste was not rrportrd, nor war othar sptcbfic 
Inlormation on the typr and qurntlty of wastm, Tho Irndflll 1 1  ostlrnated to occupy 
0.1 acro and may ba I source of contamlnntlon to subsurfaco soils and tho vrdoso 
rono, 
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The Iandflll Is covered with native soil and its boundary is not defined, The LANL 
porformrd a geophysical study in 19115 or 1986 to better idrntlfy the extent of the 
landfill, Tho results wire pending a t  the tlma of tho Survey, 

\ 
ectad bndfill Known IS thg "Cold Dump," tn TA-21, 

Nonradioactive  chemical^ and hazardous wastes potentially wrrr disposed of in I I  

r3  
rubwfrco soil contamination, .I 

'3 

11 
13 
H 
I 
I 

'3 

landfill tn TA-21 known as thr "Cold Dump" and may remain ai a posslblu source of 
I" 

? 

The "Cold Dump" is presumably located on the northern slda of tho DP-rite accirs ', j 
road; howowor, the axact locrtlon and lateral mtant aro not known, Aerld 
photographs from the 1940s indicate that tha landfill may hawe been a sarles of 
unlined trench09 grouped togothrr north of MDA-B, Prrwntly, thlr area lr sprnrly 
vogotatod, wlth barren sol1 and tuff bedrock enpored, Srverat slight depressions 
woro o b s e ~ o d  throughout the XIQ-foot by 100-foot area. A largrr doprardon, 
rppro~tirnatoly 40 feet In dirtnotor, occun In thr southeastern portion of th r  rurpact 
aria, Thrw surfaco dlsturbancri may br lndicatlvr of past burla1 practlcar, 

4 

1'' 3 

Rocordi of tho watts dlsposal practicer, volumes of material, or specific chemlcols 
dlspmrd'of in the lindflll arr not available, General memos are available In CEWRP 
files that suggort use of this area for disposal of nonradloactlve chemicals, Chemlcals 
usod in TA-21 that may have barn placed in thi5 landfill Include but are not Ilmited 
to lithium chloride; potassium chloride; zinc chlotldr; calcium raIt.3; cadmium; lead 
osides; mercury; oils, soma possibly containing PCBs; solvents, ethylene glycol; and 
pholrphorlc acid. 

Assuming thwr chemicals were dlrposed of In the "cold Dump," than thry  may have 
leached Into tho iubrurface soils, Horizontal mlgratlon toward the DP Canyon may 
haw occurred along Iatoral prrugtwsys created by rellof fricturas In ash beddlng 
plan os, 



Burn Pi t  in TA-1Q 

A shallow drprririon in TA-10 was observed during the Survey and is susprcted of 
being a wasto burn pit that may ba a residual I O U ~ C W  of rnd\nrctlve, HE, or chrmlcrl 
contrminatlon to subsurface soils, 

'\ 

'According to thr CEARP Phase I report (DOE-AO, 1986), a burn pit may have been 
used for waste disposal in TA-10 during its operation as a combined radiochsrnlstry 
and f i r ing site facility, A ?956 work order authorized excavrt lon of a pit for disposal 
and subsequent burning of combustibles, I t  further statas that residual ash and 
noncombustibirr; should be removrd and dlsporad of a t  a radioactive disposal site, 

TA-IO was active from 1944 to  the early 1960s, a t  whlch tlme It was decontaminated 
and drcommisdoned with foltow=up cleanup conductad In 1976, Ownership o f  this 
a r m  has b w n  transferred to tos Alrrnos County, and it is  oprn to  the public, 

During thm Survey, a shallow depression 2 feet deep covering an area 10 to  15 feat in 
dlamotar wag abierved in Bay0 Canyon, east of th r  firing sltrs m a ,  Possibly this Is 
ona of the previously used burn pits, 

Thrqr $ugprcttd Disposal Pits In TA.6 

Thrre arras in TA-6 are suspected of being disposal pits containing radlosctlvely 
contaminated waste that  may be a potential sourcu of subsurface soil 
contamination. 

CEARP files (DOE-AO, 1986) indicate the previous use at rr lat ively small dispogal pits 
within TA-6, Spmcificrity, three were mentionad t o  hrvr  received weapons 
componantr contaminated wlth cdum-137 in the early t9509, Other wastes may 
also have bran dlrpored of at thrsr areas, During the Survey, three hallow 
dtprrssloni wera observad within approxlmately 70 feet of Twomilc Mesa Road, 
These depressions may bQ indlcatlvr of the past dlsporsl pltr, 

As part of the Suwey S i A  Program, surface and subsurface sol1 and goil gas samples 
wiro collrctad and unrlyrad for vdatiler, simivolatilrr, metals, radionuclides, 
PCB/prsticidrs, and HE. Thr anstysls confirmed tha prswncr of contaminants such as 
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utanium-238 and plutonium-239, 'Thoir data wore uird to  modal the landfills and 
Burn Pltr ranking u n k  

*Y P m  ' lrrlctivrs Itfir and ReIqrrm Ill =a (Prollminrry Survey Flndlng: 
Inactivlr Jitw and Rolrarrr 111-6) \ 

trminjlion f r m  Inrflive Flrlqq Sitql Part UIO of firing dtri at  tho 
LANL hag rasultad in radlorctivr, mrtal, and porrlbty HE contamination of rurtaco 
soll; howwar, all potentia1 tlrlnp shes h a w  not b w n  identlfld, the radial W o n t  of 
contamination is not known, and gome firing sltrs aro located n u t  to ophomerrl 
rtrorms or on the odgo of a mars whew contrmlnant traniport Is llkrly to bo 
rnhrncrd. 

Sirrty-riw inactive firing sites are on tho UN1, Although tha type of mil contaminant 
varler daptndlng on the typo of ihotl or arcprrimants conducted rt tho firing rltr, 
grnrtrlly the contrrninants lnctude one or mora of thr following: trdlonuclidrs, 
commonly dmpletad urrnlurn; mrtrlr, such IS brrylliurn and toad; and HE, somi 
porribly containing barium, Tha frequency and duration of ust would bo rltpactod 
to atfact the concmtration of contamlnanb in rurffrco roil, would tho occurrencr 
ofrhotr that did not complotdy oxplodr ( / ,a , ,  ''Iow-ordwm shots), The sire of tho HE 
chrrgri urad IS a firing point and tho pnsrnce of physical fmtureo are two major 
facton affrcting thr Irwal and W e n t  of i u d m  roil contirnlnatlon in the impact 
zone of a firing sito. Information ralativr to  t h a w  factors that lnflurnco 
contrrninrtlon at r firing rito was rtvirwcd durlng thr Surway and 8s I rwult, S I N  
areas wore noted to be of prrticutrr concern: 

Firing Point 7 in TA-39 
South mcru twt shot area In TA-33 
Firlng Sitr in TA-5 
Asphalt Pad Firing She in TA-6 
"Concrrtr Saucer" Firing Site In TA-6 
Surprdod firlng sitr In TA-8 

Tha folla.4ng paragraphs provtdu rprclfic information on aach of theso sites, 
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Surfaco railr i t  Firing Point 7 In TA-39 are radloactivdy Contaminated and 
potentially are cantrminatbd with various metals and HE, Contaminant migratlon 

\ may be ~nhrncod duo to  the pterrnco of a streambed adjacont to the firing sltr, 

Firing Point 7 in TA-39 was !int urrd In the early 1950s to  conduct exparlmrntl; on 
virtually i l l  typrs of metals, i o m i  of which raqulrad tho use of HE, The firing l i te Is 
Iocatod at tho brso of Ancho Canyon and its zone of impact errtondsto tho top of the 
adjacent rnasar. According to tha CEARP Phase I rrport (DOE=AO, 1986), potential 
contaminants i t  this site include: berylllum, mercury, copper, brass, iron, lord, 
rtainlosi stiel, thrllium, cadmium, chromium, thorium, and HE such as RDX, HMX, 
baratol, PETN, TATB, Composition 8, and cyclotol, Tho dato this firing sitr war t rk rn  
out of operation wai not provided in the background information. 

During the SUNOY, LANL prnonnol Identified uranium on surface soils at thr firing 
iite, Othrr rmall fragments and debris were atso noted, A streambed i s  adjacent to 
tho fitlng rito with signs of sroiion from past runoff laadlng off the flrlng pad 
toward tho streambad, Potentially, surface contaminants aro transported from the 
firing rite ula this dralnrgr pathway, 

Surfaco soils and the downslope canyon wall may be contaminated wi th 
rrdionuclldrs, metah, andlor HE from past experiments conducted a t  the firing s i tes 
on thr  iouth mass of TA-33, 

Beginning In 1947, the rout), mesa of TA.33 (TA-33-25, 28, 35, 146) was used to 
conducttrstshatl and oxporirnonts on initlaton, a woipon componrnt, The amount 
;of HE In thr rhob rangod from 700 to 2,500 poundr, Tho t y p u  of contaminants 
uiurlly wociatrd with firing r i tw include uranium, brrylliurn, other mttah such I I ~  

laid, and HE, Tho impact zono of the firing dtas on TA-33 has not been well-daflnad 
but it ir rrcorded that rhrapnol roached otf-ilto onto thr proprrty drrlgnrtrd the 
Bandrllor Nrtlonal Monurnrnt, The date thir firlng slto area war no longor used 1 1  
not reportad in tha available background information, 

9 147. 



In 1988, tho U N L  conducted o limited cleanup aAon to rrrnov(~ Iargor plrcrr of 
rhrapnol and dabrig; h~wovor, appirontly no id1 rrmoval was Involved, Durlng this 
effod, surfaco roil samples were collrctrd; thr analytical rrrwlts were prnding at  tho 
timo of tha S u m y .  Matrille and various othtr debrir with unknown constltuontr 

\ were noted during tho Survey to  be rcrtterod on the surface soils throughout the 
, -.area, Drainage from this a r m  flows off thr  mora top and onten Chaqurhui Canyon, 

Tha potrnt ir l  exirtl for radioactivr, metal, and HE contarnlnonb to ba preront in 
4.sur#ica soils and tho toceivhg drainago areal, 

m t m  in TA-z 

A firing site loeated in TA-5 was drcontarninated and docornrnlrsionrd In 1985; 
howevw, tho cloinup effort did not includo thr wall of tho canyon whlch war Ilkoly 
part of tha firing sit0 Impact t o n o  and thorofora may romain as a sourca of 
contrmlnantl to surfacr soils and the rphrmwr l  stnam at tho base of Mortandad 
Canyon. 

TA-5 canrirtrd of i firlng rho and othor inclllary rtrudurlrr that wira clarnod up 
bawd on radioactive eontaminantl in 1985, These cleanup actions were Ilrnltad to 
tbe magi top and included romoval of contrmlnrtrd soil; however, no cllrrnup or 
sampling has been perfarmod on thr canyonside dope, Due to  the pronimity of the 
firing she to tho canyon sldu, it is likely that tho canyon wall was part of the Impact 
zona of the firing dte and thus may bo contaminatrd, Contaminfinti suspocted to be 
p r o m t  are drp l r t rd  uranlum mrtsls, and various HE, Thora i5 also evldeno of 
runoff drrinigo down the canyon side into Mort rnd id Canyon, Transport of 
contarnlnrntl may occur duo to this rnigratlon pathway, 

Radloretlva contamination romainr In 1 sump and potanthlly in ¶hallow subsurf~co 
roils a t  I tlring site in TA-6 and Is available for mlgration to  subiurfaco s o h  This 
flrtng site Is locrtod in T A - I  iouth of Twomlla MOM Road and wort of MOA-F, This 
structure is an asphilt pad having I sump-liko doulco In the central portlon of its 
2,500-iqurro foot area. Previous use of this $ita has resulted in radioactlvo 
contamination of the sump-liko structure, Tha slrrfaco of the pad and the 
rurroundlng area worm mnpled in 1978, Tort  r r ru l ts indlcatad uranium 



contamination, and phoswich readings were 3 to  6 times background, Durlng the  
Environmental Survey, radioactivity measurements takan near thls gump werr on the 
ordw of 2011 countl per minuta above background levels, The remainder of the pad 
aroa maarurcrd at or near background levels of actlvlty, Tha poor conditlon of the 
pad may have allowed contaminanb to migrate Into the rnvlronment, The pad has 
developed creckr and separations o w  the yean, Contaminants may have mobilized 
vla prrcipitation through the cricks and into the subsurfacv roils, 

'Cgncrrtq Saucq r" Firing Ytq In TA.6 

' 

I 

Reridual radioactive, HE, or mrtal contamination may exist in the  sedlments 
contained in a firing site structure known as the "concreta sruecr" or in surroundlng 
soils, continuing to be available for migration, 

The firing rite structure known a9 the "concrete mucrr" was designed to contain tho 
blast Irrgmants resulting from a test shot, Tha firlng r l t i  was first uscd In 1944, The 
drtas and frequancy of it! use, end the typrs and quantitles of material In the 
experimrnt~ were not available. 

Therm is B potential for contamlnation to  the surrounding environment due to the 
procedure! a t  this firing dtcr, Blast fragments may have accumulated outdds the 
prrimetrr of the concrete w c r r ,  Contaminated liyuldr may have lceked out of the 
mucor structure and Into tha rubsurfaw d s ,  However, no radioectlvlty was 
drtoctad in thr surrounding a m  during t h e  Survey, 

roqctqid Flrinq Site in TA-8 

An araa of mounded soil surrounded by trenches in TA-8 may bo an Inactive firing 
dte with potential rurfacr soil contamination, 

During th r  Summy, dtstindive land surfaca fraturrr ware noted in an area west of 
Bulldlngr 1,2, and 3 in TA-8, A mound of soil with trrnchas on two r l d ~  axlsts In thls 
ar ia.  Inquiries rawmaled that t h h  area may be an Inactlua firlng site for up t o  wveral  
hundred test IhotJ, The CEARP Phase I raport (OOE-AO, 1986) lndlcatri that TA-6 
was first u r d  In 1943 by the Ordnance Divlrlon that performrd ballistics tests, same 
with projectiles containing uranium, Whether this mounded m a  19 related to  these 
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orrly oporation~ is uncertain, Radioactive, metal, andlor HE contamlnants may exist 
in tho sudaco soils if this arm was once u firlng slto, 

As part of tho Survoy S&A Program, soil samples w e r i  tollactad and analyred for 
metal, ridlonuclidw, and HE. The analysis confirmed the prclsoncr of contarnlnantJ 
such i s  barium, crrium-137, uranlum-238, and chromium VI, These data were usod 

.'to modd tho Firing Sites ranking unit, 

. '. 

m n t  la1 I y I n ad q p u a:a Owontamination and Dicommirhnlnq,  Surfacm end 
shallow subsurface soils in thr vicinity of contaminrtrd structures that have boen 
docontaminated andlor decommissioned may contain rrsidual contaminants, 

Two orcrmplrs of decontarninatod and dacommiidorrrd buildings are the GMX2 sltr 
in TA-16 and tho trim building in TA-12, HE procossing oprratlons tuok place a t  both 
of thosr locations, Tho methods of docommissioning diff orad, however, as descrlbed 
bdow. Andytical data for soill indicating thr residual lauds  of HE or other 
chrrnksh u d  in HE processing do not exist for iithrt lacation, 

Chrmicrl contaminants may rrmain in swfaco or shallow wbsurface soils In the 
vicinity of tho former CMX2 site in TA-16, 

Thm buildlngr a t  the G M X t  sit0 wore once used to procrss HE, In the 1960% a major 
decornmlisioning and drcontrmlnation effort was conductcrd, involving ramoval of 

* tha bulldings, their waste linss, and soil contaminated wlth HE, LANL filrr contain 
photographs of the oporatlcm. Discussions with LANL p m o n n d  indlcatd that roils 
wore mxcrvrted and rsmovrd until a concentration of 0,s percent HE was roached, 
~ O W O V ~ ~ ,  no analytical rocords a f t  available to document that thig level of clarnclp 
WII ichlwrd ur that no s thw contaminants wore prosant. 

AJ part of the Survry S&A Program, subsurface soil rampla5 were collrcted and 
rnilyzd for volatiles, HE, and rnotals, The snalyds confirmed tho prorence of 
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acotone, berylhum, coppar, and toluene, Thrrse data ware ~ 3 r d  to  model the 
Pot an t Ia l ly I n d r  qu rtt Dccun ta rnlnati on and Dscom mi si1 on i ng r a t i  k In g LJ nit, 

\ 
* * Chemical contaminants may remain in surfacs and shallow wbsurface solls In the 
' viclnity of thr trim building In TA-12, 

I 

~ o h m t s  and HE materials were urrd at the old trim buildlng In TA-12 from 1947 
untit tha mid-f950s, Theso chomicalr and trcplodvor may hrvr contarninatad the 
onvlronmant wrroundlng thq trim building from storago, rplllrge, or mall-volume 
d i ipo i i l  of contaminated offluant, The bullding Itself was burnrd during 
dacontrminrtion and dacornmlrs~onlng activities in 1960, The noncom busti blas 
wwa ldt  In placa. Thaw ashes and scrap werr still vidblr durlng tho Environmental 
Suwmy, 

~ n t h l  for Additional, Unidqntlftqd lnactlvq Wcrtr 5 Itq, The DOE CEARP affort 
for thr U N L  facility included redew sf the Univrnity of California filr, on the 
laboratory but did not include the  current wppor? contractor, Pan Am World 
Sewicrs, and the formerly uwd support contractor, Zta, 

Zia supported the laboratory from the 1940s to tho 1980s and was responsible for 
maintenance activities including a paint shop, rnrtrl shop, furniture repair, otc, For 
soma pcrriod of time, thew shop3 wart located on land In the town of Lo5 Alamos 
that was htrtoricrlly owned by DOE (sartnrn and of TA-1). Howevw, known or 
potentlrl waste sites issociatad with thesr oprrrtionr were not lncludrd in the 
CEARP dfort. 

Alro, the CEARP effort includad over 40 intervlawr to  githor Information on inactivr 
sitar. With the lrrga numbs; and variety of rrsrarch and tasting ad iv l t l rs  conductad 
at tho hbor i t ov  over tho part 40 years, addltionrl intonriews may supplemsnt this 
data baw which could potrntlrlly lead to identlflcatlon of additional rltrs, 
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Final jLlCYlY Finding: In ctivq Sitrr and A d  
Inactive Sitas and Releases 111-9) 

a w l  i l i = ~  (Prelimlnary Survey Flnding: 

PQtwti- rq to c h 8 m ics I&n t I I  m i n a n t I , C he m i cu I EO n t a m 1 n ants m i  y h a v e 
born rrlarrcrd to soils in tho vicinity of the former TA-1 Sigma Bullding and if so, may 
progent the potential for direct contact of privata landownan with contaminants, 

* Chrmicih such ai  lead, chromium, cyanide, organic solvants, and degraarscrs may 
hivr  b o w  used and possibly spilled In this area, 

', 

TA-1 was opened in 1943 and usrd for somo of the firrt rrsrarch activities on nuclear 
wropons conductad at the laboratory up until 1965, In the 195Os, TA.1 was In a 
tramition period as operations were moved to  TA-3, All activities ceaied In 1965 and 
the land was transferred to lor Alamos County and to privrte lsndownm in 1966, 
Gradually during this period, structures and buildlngs asiociated wlth TA-1 were 
ramo wed 

From 1974 to 1976, a majar project t o  tdantlty and remow reilduat levels of 
ridioactivr contaminants in TA-1 was conducted, Tho datrlls of this operstlon arq 

d e w i b e d  in  a 1977 LANL document t i t led "Radloiogical Survay a n d  
Oecontrrnination of the Formrr Main Tachnlcsl Area (TA-1) a t  L m  Alamos, New 
Mwico" (LAX, 1977). Thir work did not lncludr testing for chemical contamination, 

A targa amount of soil ercrawation and removal followed by backfilling wus 
pcrrformrd in the vicinity of 0=8uildIng, which Is now the parking lot for a hotel, and 
along tho D-Building waste tina, Lass mi1 rernnvsl took place on the waitern end of 
TA-1, Including In the viclnity of the former 51grna Bulidlng, This building was used 
to procrsr normal and enriched urariium and Involved casting, rnschinlng, end 
powmr mrtclllurgy ( L A S t ,  1977), A cooling towet, drum storage armai, and 
lnclnrrrton rho rxirtrd near the former Slgrnr Bullding, Chemicals that are 
surpactrd of being u r d  in this a m i  include metal, iuch IS had, chrorntum, and 
cyanide, as well as organlc rolvrnt! and d e g f a 8 s m  

Them Is I potential that chemicals exist in soma soil areas arrd these areas remain 
unidmtlf ird beccrusq tha prrviour site invwtigation and cleanup work addrwsrd 
radioactivity only, Also, at thr time of tho Survey, portlons 01 the formcr Sigma 
Building a r w  were br ing developed ax condomlnlurnr where aarth-rnov)ng 

I 



operations may exposs and spread any chemicals that may have been deposited in 
thr rrrty yrin of production, 

In rrsponsa to this finding prrsented at the closeout to the Suruey, the LANL 
kconductad a ttmited soil sampling effort in the viclnity of thr Jtprna Building and ItJ 

' codng tower (HSE-8,1987), Fcmrt8~1 samples were cohded; 10 surface soils and 4 
shatlow rubsutfacr 5oils. Constituantl detected using the EP Toxicity test lncludtd 
barium (0,03-2,7 rngll)  and lead (0,l r n g l l f ,  The concentrations identlfird wure 
below the €PA regutattory level used to classify RCRA wristas, Uranium WIL detected 
at 85 nanogramskj in one sample, This level Is within tha range typically found In los 
Ahmos County. The volatils 5,1,1-trichloroethane was detected in B soil sample at a 
concsntrritlon of 0.030 mgl l  using the TCLP, This concentratlon is below that whlch 
EPA has proposed for classifying 8 RCRA warts, 

This rrcant tasting ptriormad by the LANL usad a laachlng procedure tha t  i s  
drslgnrd to establish whethar a substance Is a hrxirdous waste according to th t  
RCRA, The major concern found during the Survey regarding TA-1 i s  that of dired 
contact by consttuctlon workers or by future raridettts to potentlally contaminated 
soil, Additionally, operations with t isay  earth-moving machinery crratn fugltive 
dust problsms that could result ln on inha la th  ttrk, Thew aspects of pOt@ntid 
human exposure to toxic chrmtcelr that may remain in the soil at TA-1 are not 
addtrrwd using the RCRA teaching procedures, Howwer, further sampling of this 
sits has bean prohibited by a lawsuit issued by the sits devetoper, 

842 CIwed Findinar and Qbrsrvationq 

The Environmental Survey has not closed any Category I, It, or t t t  findingsfor this site, 
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