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LIBRARY COPY 
IN PARTIAL RESPONSE TO QUESTION 11 

Reconnaissance Sampling 
Additional soil, sediment and water sampling was 

conducted at TA-16, Area P; TA-40 scrap detonation~ite; and 
TA-54 Area L and Area G; to help define the spatial 
distribution of any hazardous constituents. This -
reconnaisance sampling is detailed in Attachment 1 .• 

Vadose Zone Monitoring 
Vadose zone monitoring (e.g., soil moisture monitoring 

with psychrometers and neutron probe, pore gas sampling) is 
being conducted at Technical Area 54 waste disposal Areas L 
and G, and in adjacent side canyons. These activities are 
fully addressed in response to question 15, Enclosure 22. 

Environmental Surveillance of Low-level Radioactive Waste 
Management Areas 

Environmental surveillance of radioactive waste 
management areas at Los Alamos documents compliance with 
appropriate standards, identifies undesirable trends that 
may require remedial actions, and monitors the performance 
of waste confinement. Radioactivity concentrations in air 
(particulates and moisture), water, soil, and sediment 
samples are measured, along with the levels of external 
penetrating radiation. Eleven radioactive waste management 
sites are monitored. One (Area G at TA-54) is currently 
active and the remainder (Areas A, B, c, E, F, T, U, V, w, 
and X) are closed or decommissioned. They are described in 
the yearly environmental surveillance reports (e.g., see pp. 
66-70 in the report entitled "Environmental Surveillance at 
Los Alamos during 1984, 11 Enclosure 18) and also in the 
fol~owing publications: 

Attachment 2, W.R. Hansen, D.L. Mayfield,' L.J. Walker, 
"Interim Environmental Surveillance Plan for LANL 
Radioactive Waste Areas," Los Alamos National Laboratory 
report LA-UR-80-3110 (1980) 

Attachment 3: D. Mayfield and w.R. Hansen, "Surface 
Reconnaissance through 1980 for Radioactivity at Radioactive 
Waste Disposal Area G at the Los Alamos National 
Laboratory," Los Alamos National Laboratory LA-9656-MS 
(1983) 

Attachment 4: unauthored, "Plan for Stabilization of 
Radioactive Materials Disposal Sites at the Los Alamos 
National Laboratory," unpublished report (1983) 
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ENCLOSURE 14 

ATT. 1: RECONNAISSANCE SAMPLING 

Reconnaissance Sampling 

Reconnaissance sampling was conducted at TA-16, Area P; TA-

40 scrap detonation site; and TA-54, Area L and Area G; to 
~ ~ -

help define the spatial distribution of any hazardous 

contaminants. 

sample collection l!lr~d sample analyses were conducted in 

accordance with EPA p~ocedures (US E~A, 1985). 

Soil and sediment samples were analyzed for the following 

inorganic chemical constituents: Extraction Process (EP) 

toxicity constituents (i.e., arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, and silver), nickel, 

beryllium, cyanide, nitrate, sulfates and soil pH. samples 

collected at TA-54 were also analyzed for PCB's. 

Water samples were analyzed for the following inorganic 

chemical constituents: (l) Ag, As, Ba, Cd, cr, F, Hg, Pb, 

Se and nitrate regulated under primary standards (US EPA, 

1976) and (2) ce, cu, Fe, Mn, Zn, sulfate, total dissolved 

solids and pH regulated under secondary standards (US EPA, 

1979). 

Nine sediment samples were taken from drainages downgradient 

from TA-54, Area Land Area G. At TA-16, Area P, 5 soil 

samples were taken from the toe of the dump, and 4 water and 

4 sediment samples were taken in canon de Valle. Effluent 

discharged from Bldg. 260 was also sampled. The effluent 

furnishes base flow for Canon de Valle. At TA-40, 



8 soil samples, 4 surface samples and a composite sample 

were taken. Fourteen samples, to a depth of 5.4 ft. were 

collected on a detonation pad. 

Detailed sampling procedures for each site, with maps of 

sampling locations are given below. 

References Cited 

us EPA, 1976: u.s. Environmental Protection Agency 
"National Interim Primary Drinking Water Regulations," us 
EPA report EPA-570/9-76-003 (1976). 

US EPA, 1979: u.s. Environmental Protection Agency "Natonal 
Secondary Drinking Water Regulations," Federal Register 
44(140) (1979). 

US EPA, 1985: U.S. Environmental Protection Agency, "Test 
Methods for Evaluating Solid Waste: Physical/Chemical 
Methods" EPA-SW-846 (1985). 



Sampling Procedure 
Area P 

October 29, 1985 

Samples D-1, 2, 4, and 5 were taken from sediments in 

channels below dump; D-3 was taken from a low soil area at 

toe of dump. Samples were collected with a drive sampler 

3 1/2 inches in diameter and 4 inches long. 

Canon de Valle 

Water samples were taken at the following locations: 

(1) W-1 500 ft. upgradient from dump. 
(2) W-2 Below dump. 
(3) W-3 500 ft. east of W-2. 
(4) W-4 1000 .ft. east of W-3. 
(5) Effluent from Bldg. 260 

Canon de Valle 

Sediment (S-1, S-2, S-3, S-4) was sampled from the same 

location as water samples. 

Background 

Two background samples were taken with a drive sampler off 

of Two Mile Mesa Road. 
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Sampling Procedure 
TA-40 

october 28, 1985 

Eight samples were taken with a sampler 3 1/2 inches in 

diameter and 4 inches long driven into the tuff. The volume 

of soil, sediment, or tuff collected averaged about 775 

grams. 

samples lA, 2A, 3A, and 4A were taken with a sampler 3 1/2 

inches in diameter and 1 1/2 inches long driven into the 

soil, tuff, or sediment. The volume of material collected 

weighed an average of 300 grams. These sampling locations 

were offset from locations 1, 2, 3, and 4. 

Sample 9 (composite sample) was taken with a 2 3/4 inch 

auger to a depth of 18 inches. 

Samples SA through 5M were collected on pad to a depth of 

5.4 ft. using a 2 3/4 inch diameter auger. A core about 2 

inches long was taken for each sample. 



sample No. 

5 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 

Depth Cft)* 

0 to 0.6 
0.6 
1.0 
1.4 
1.8 
2.2 
2.6 
3.0 
3.4 
3.8 
4.2 
4.6 
5.0 
5.2 

*Note: At this time only samples 5, 5G, and 5M were 
submitted for analysis. 

Samples 6 and 8 were taken in runoff channels (sediments) 

from firing pad (8) and burn pit (6). Sample 7 was taken 

adjacent to burn pit. The burn pit resembles a cage. 

Sampling locations were modified to fit current drainage and 

to collect maximum possible contamination from explosions in 

an amphitheater. 
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Sampling Procedure 
TA-54 (Areas L and G) 

October 28, 1985 

Sediment samples were collected in stream channels to a 

depth of about 2.5 inches. Samples were collected in 16 

glass bottles because analyses include PCBs. 

sample locations are shown on the map: Locations 1, 2, 

(4, 5, and 6 combined at culvert) 7, 8, and 9 are in 

drainages from Area G. Location 10 is in the drainage 

oz. 

3, 

from 

Area L above the confluence with Canada del Buey. Sample 10 

is at the northeast corner of Area L. Sample 11 is at 

drainage from the northcentral part of Area L. 
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EP TOXICITY ANALYTICAL RESULTS FOR AREA P 
SOIL AND SEDIMENT SAMPLES 

EP Toxic 
Regulated Detection 

concentrationa Limit 
Parameter • __!aa/Ll _{jggj_L}_ JCl ~ Jl::.l lC.i ~ ~ ~ ~ ~ ~ ~ 

Arsenic 5.0 o.os ± 0.025 ND ND ND ND ND ND ND ND ND ND ND 

Bariua 100. l.O ± 1.0 600 520 1.5 26 14 120 7.7 14 50 ND ND 

cadaiua 1.0 0.1 ± O.l ND ND ND ND ND ND ND ND ND ND ND 

Chroaiua 5.0 0.5 ± 0.5 ND ND ND ND ND ND ND ND ND ND ND 

Lead 5.0 0.5 ± 0.5 1.8 0.93 ND ND ND ND ND ND ND ND ND 

Mercury 0.2 0.001 ± 0.001 ND ND ND ND ND ND ND ND ND ND ND 

Seleniua 1.0 0.05 ± 0.025 ND ND ND ND ND ND ND ND ND ND ND 

Silver 5.0 0.5 ± 0.5 ND ND ND ND ND ND ND ND ND ND ND 

:Hazardous waste Management Regulations (HWKR) 201.8.5. 
ND • Not Detected. 
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MISCELLANEOUS ANALYTICAL RESULTS FOR AREA P 
SOIL AND SEDIMENT SAMPLES 
(concentrations in mg/L) 

. 
Parameter Sampling Locations 

JCl. D-2 P-3 JCL .P=§_ S-1 S-2 S-3 S-4 Bkqd 1 

Ni <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.42 <0.1 <0.1 <0.1 

Be 1.4 1.2 1.3 1.1 1.1 0.9 0.6 0.9 1.0 1.5 1.3 

en 0.13 0.39 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

so4 0.4 0.5 0.3 0.3 0.9 0.5 1.6 0.9 0.5 0.5 <0.2 

pH 8.4 8.6 6.8 6.7 6.5 8.5 6.6 6.7 7.9 6.3 7.1 
N03 <0.9 1.0 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 
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EP TOXICITY ANALYTICAL RESULTS FOR TA-40 SOIL SAMPLES 

EP Toxic 
Regulated Oetectign samclina Locations 

Concentrationa Limit 
I>arameter ' Cma/Ll Cma/Ll -1...lA L a L lA .L !A L ~ 2M L L JL 2_ 

Arsenic 5.0 0.05 + 0.025 NO ND ND ND NO ND ND ND NO NO NO NO NO NO NO 

Bariua 100.0 1.0 + 1.0 ND ND NO NO NO NO NO NO NO NO NO NO NO NO NO 

Cac:lllliua 1.0 0.1 + 0.1 NO NO NO NO NO ND NO NO NO NO NO NO NO NO NO 

Chromium 0.5 0.5 + 0.5 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Lead 5.0 0.5 + 0.5 NO ND NO NO NO NO NO NO NO NO NO NO NO NO NO 

Mercury 0.2 0.001 + 0.001 NO NO ND NO NO NO NO NO ND NO NO NO NO NO NO 

Selenium 1.0 0.05 + 0.025 NO NO ND ND NO NO NO NO NO NO NO NO NO NO NO 

Silver 5.0 0.5 + 0.5 ND NO ND ND NO NO NO NO NO NO NO NO NO NO NO 

:Hazardous Waste Management Regulations (HWKR) 201.8.5. 
NO • Not Detected. 
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MISCELLANEOUS ANALYTICAL RESULTS FOR TA-40 
SOIL SAMPLES 

(concentrations in mg/L) 

fAl:illlltSI[ ~AmRliog LQ~Ationg 
__J,_• --1A... _L.. _u__ _.L_ _a_ __L_ __4A_ --2_ ~ .a_ ___§_ _:]_ a _,2_ 

Hi <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Be 1.5 1.6 2.0 1.8 1.8 1.9 1.8 1.9 2.5 1.7 1.9 1.9 2.1 2.4 2.5 

en 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 o.o1 0.01 0.01 0.01 

804 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 0.6 0.2 <0.2 <0.2 <0.2 1.0 

pH 6.6 6.4 6.3 6.6 6.6 6.6 6.8 6.7 8.4 8.8 6.5 5.9 7.5 6.7 7.4 

H03 <0.9 <0.9 <0.9 1.3 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 1.3 <0.9 <0.9 <0.9 



Parameter 

Arsenic 

Bariua 

Cadlaiwa 

Chroaiua 

Lead 

Mercury 

Selenium 

SilVf ... 

1Hazc 
2ND • 

EP Toxic 
Regulated 

Concentration1 . laa/Ll 

5.0 

100.0 

1.0 

s.o 

s.o 

0.2 

1.0 

- ! '( 
. ' . I 

TABLE EP TOXICITY ANALYTICAL RESULTS FOR 
TA-54 SEDIMENT SAMPLING STATIONS 

Detection ~~gtb Iotg~~ll 1n [~gt 
Limit 
lma/Ll 2 

~ ~ 2.i=1 2.i=.i li=1 2i=a 2!-=2. ll::.l.Q 2J.=ll .H::ll 

o.os ± 0.025 NO NO NO NO NO NO NO NO NO NO 

1.0 ± 1.0 NO NO NO NO NO NO NO NO NO NO 

0.1 ± 0.1 NO NO ND NO NO NO NO NO ND NO 

0.5 ± 0.5 NO ND NO NO NO NO NO ND NO NO 

0.5 ± o.s NO ND NO NO NO ND NO NO NO NO 

.ooi ± 0.001 NO NO NO NO NO NO NO ND NO ND 

0.05 ± 0.025 NO NO NO NO NO NO NO ND NO ND 
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MISCELLANEOUS ANALYTICAL RESULTS FOR TA-54 
SEDIMENT SAMPLING STATIONS 

(concentrations in mg/L) 

. 
Parameter Sampling Locations 

~ ~ 2i::.J. ~ 54-7 54-8 54-9 54-10 54-11 54-12 

Ni <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Be 1.9 1.9 1.3 1.3 2.7 2.5 1.2 1.7 2.0 2.4 
en 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0.1 
so4 0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 0.3 
pH 5.5 5.6 5.8 5.3 5.7 5.8 5.0 5.3 5.4 5.8 
N03 <0.9 1.3 - <0.9 1.7 <0.9 <0.9 <0.9 <0.9 <0.9 
PCB ( lJg/g) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
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CHEMICAL QUALITY OF WATER AT AREA P 

Primary Chemical Quality (concentrations in mg/1) 

Sampling 
Location Aq __}&_ ~ Cd Cr _F _ Hg JL Pb Se 

Area P-W-1 <0.001 0.001 4.9 <0.002 0.010 0.35 <0.001 1.0 <0.001 <0.003 

Area P-W-2 <0.001 0.001 5.4 <0.002 0.009 0.31 <0.001 0.8 <0.001 <0.003 

Area P-W-3 <0.001 0.001 6.0 <0.002 0.010 0.39 <0.001 0.9 <0.001 <0.003 

Area-P-W-4 <0.001 0.001 6.2 <0.002 0.010 0.34 <0.001 0.8 <0.001 <0.003 

Effluent <0.001 0.001 24.1 <0.002 0.010 0.44 <0.001 7.0 <0.001 <0.003 
Bldg. 260 

Primary 0.05 0.05 1.0 0.01 0.05 2.0 0.002 --- 0.05 0.01 
Maximum 
Contaminant 
Level a 



Secondary Chemical Quality (concentrations mq/1) 

Sampling 

Location _Ql_ Cu Fe Mn so4 Zn TDS PH 

Area P-W-1 13 0.002 0.049 0.002 8.3 <0.001 138 7.2 

Area P-W-2 12 0.002 0.028 0.010 9.1 <0.001 141 7.4 

Area P-W-3 13 0.002 0.042 0.004 9.5 <0.001 i39 7.5 

Area P-W-4 11 0.002 0.012 0.002 7.7 <0.001 139 7.5 

Effluent 3 0.002 0.006 0.002 2.5 0.011 195 7.4 
Bldg. 260 

Secondary 250 1.0 0.3 0.05 250 5.0 500 6.5-8.5 
Maximum 
ContaEinant 
Level 



Miscellaneous Chemical Anal~ses 
(concentrations in mg/£ unless indicated otherwise) 

Sampling Total Conduct 
Location. .si22 Ca _Mg_ __!S_ __!@__ co3 _ HC03 p Hard Ms/m Ni Be 

Area P-W-1. 38 15 4.5 2.9 15.6 <0.5 71 <0.10 65 196 <0.05 <0.01 

Area P-W-2 38 16 4.6 3.0 15.8 <0.5 72 <0.10 65 197 <0.05 <0.01 

Area P-W-3 37 16 4.6 3.0 15.9 <0.5 73 <0.10 66 198 <0.05 <0.01 

Area P-W-4 38 16 4.6 3.0 15.7 <0.5 74 <0.10 68 199 <0.05 <0.01 

Effluent 75 10 2.9 2.0 11.5 <0.5 59 <0.10 61 178 <0.05 <0.01 
Bldg. 260 

aReference: us Environmental Protection Agency "National Interim Primary Water Regulations," u.s. 
EPA report EPA-570/9-76-003 (1976). 

bReference: U.S. Environmental Protection Agency "National Secondary Drinking Water Regulations," 
Federal Register 44 {140) {1979). 
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PREF'ACE 

INTERIM ENVIRONMENTAl SURVEILLANCE PLAN FOR LASL ~~~lO~:TIYl W~ST~ A~~~S 

lnis document describes the surveillance plan beir.~ imp1eme~ted t~ 

~onitor and assess environmental conditions at radioactive -aste n,nag~

sites of the los Alamos Scientific laboratory (lASL). For dOCIT'·t'"tat;or. 

of the gene~al environnental surve1111nce of Los Alencs Scientific Lat1ora

tory, which include~ some special sampling stations at waste are~~. th£ 

reader is directed to the series of Annual Environmental Surve111ance 

Reports. This report documents the ~~ethodology for assessing v.e surface 

conditions and subsurface conditions 1t radioactive waste site~. ~he tAe

cution of the plan may vary slightly for specific waste sites d~e to 

individual differences. The tenms waste site, waste burial area, and •aste 

management area are synonymous and interchlngeatle. The te1'T' soil refers 

to both soil and rock .. terials . 

. The general surveillance of the Los Alemos Scientific labcr~t~rl ar.d 

area includes food sampling, air s~pling, soil and sedi~nt sa~pling, end 

water sampling. The sampling locations are situate.! t·:.> detHt m:~.'"4tior, 

from the waste areas IS we11 as the operating facilit;es a~ t~"~l ~l!t<;ratory. 

In 1979. the Department of Energy (DOE) issued 1nttrirr. o~f'"t~ior.ci 

criteria for radioactive waste areas owned or operitt; by OCE '"~ It~ cor.· 

tractors. This document is eeant to be responsfve to tht surv~''l!"~~ 

requirements listed in the DOE fnterim criteria. 
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1.0 INTRODUCTIO~ 

1.1 OBJECTIVES OF THE PLAN 

The objectives of this surveillance plan are to: 

. provide information to evaluate ~ther radioactive waste sit~s 

at LASL are befng managed and ~~intained in an er.viron~rt~l1y 

acceptable manner; and whether applicable critf'ria, ~·;cr as HH 

DOE Interim Criteria for Waste Management are met . 

. identify and document possible changes over time fer each area. 

provide data for the Annual Environmental Surveillance Report and 

• other environmental documentation that ~ight be required prior tc 

changes or additions to activities at LASL. 

1.2 SCOPE AND APPROACH 

The obj~ctives of the plan are expected to be ~et by taking 

pertinent measurements in the environs to enable an evaluation of 

c-ritical pathways to man from waste mnagement areas. The evaluation 

will include a comparison of results against applicable regulatory 

standards and guidelines. The scope of this plan is presently 

limited to radioactivity. 

2.0 THE PLAN JN SUMMARY 

Each waste disposal area will be evaluated for radiological 

conditions each year. This surveillance plan includes a tr1ef surv~i 

of each site each year (Annual Survey), and an e)tensive surve-i tt eac" 

of the two or three sites (depending on their size} each year (~:.c-~ai ~e-c 

Survey). 

-1-
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2.0 THE PLAN IN SUMMARY (Continued) 

The Annual Survey IS described in S~lion 3.1, is a ~~iff 

reconndissance and assessment based on mea:~rem€nts intent1ally 

biased to emphasize the most likely locations of conta~inat~cr.. 

bias is "ecessary to achieve brevity in the surveys. All areas -ill 

be surveyed for the first time· the end of (fY) 1981 and annually v.er£

after. rortable radiation detection instriM!Ients wi 1 l br used tc ~~!!!. 

the surface as described in Section 4.1. Sa~i'les of rned1a maJ inc1uc£ 

soil, vegetation, and small rodents to provide a rapid indication cf 

residual waste distribution in the environs. Airborne radioacti•~ty 

and penetrating radiation in the vicinity of waste areas, as mon1to~ed 

by the routinf environmental surveillance program, will bP incorpo~atec 

in evaluation of the waste management areas. 

Soil samples will be taken at surface locations where unusual 

radiation has been obsf~ved or where waste migration wowld most likely 

occur. These samples will indicate qualitatively whethe~ movement has 

been caused by surface runoff or wind. Occasional subsurface soil 

samples may be taken at selected locations to investigate the pctentia~ 

for subsurface migration. Vegetation samples would bP gathered fror 

the immediate area around soil samples to indicate Qualitatively 

whether transfer to vegetation has occurred. Rodents woulc be trapped 

from transects as wide as the rodent's normal range arounc a location 

of known or suspected residual radioactivity to ;ndicate QJa1itat'vtlJ 

whether transfer to animals has occurred. Sampling and ar.~~ytiu~ 

methods are described in Sect;ons 4.0 and S.O. 

The Detailed Survey is described more thoro~ghly in Sectio~ 3.t. 

This survey would be perfonned on each waste area at least once e•e ... , 

-2-
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five years, with two or three areas being subject t~ tht dE>tailN~ 

survey any given year. The greater detai1 .o~ld permit quantitative 

interpretation of radiological conditions and trends. Soil san~ hr.~ 

may include bOth surface and subsurface soils. Subsurface sarr.~ 1e~ 

would be taken outside of or below disposal excavations (pits or 

shafts), but would avoid penetrating them. 

3.0 THE PLAN IN DETAIL 

Before the initial annual survey is begun, a literature ano de~~ 

review would be conducted in order to evaluate the known info~~tior. 

about each disposal area. The evaluation will include data and do(u

ments such as inventories estimated for each waste area, the physical 

and chemical fonns of the wastes. r.~ethods t'f handling and disP·:'Sal, 

and existing pertinent envirorrnental ~neasur!f"!ents. The i r. it ia 1 

Cor.lpilation and evaluation will be updated for successivt surveys • 

both annual and detailed. 

Concurrent with the initial annual survey, a saMpli~g arid wi11 

be established at the site by civil engineerin; surveys. i~is ~iil 

1) facilitate locating or relocating points fror ~ach ~.rvE>y, and 

2) enable accurate mapping of sample poir.ts. 

Both annual and detailed surveys will include: 1) s~rfa:t ~r.an~ 

and in-situ measurements for radioactivity; 2) sa~ples fr~ r~viro~

mental media; 3) sample analys1Si ~) data recuctio~. eva1~~tion, •r~ 

reporting. New data will be integrated with the com~11e~ ;nforr.~tion 

to evaluate the condition of the waste area under stud_.. TI'IE- w~·.t, 

area~ being evaluated are: A, B, C, G, T, and v. krtown or sus~·~~u-: 

to contain transuranic (TRU) wastes• U known to conta1n re~iduf fr~ 

227Ac wastesi E with known uranium and suspected 3H •astes. f •itr 

-3-
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kno.m 137cs and 90sr, Hand k where 3H has bten oLerwed; J wit>r·t-

~H is suspected; W where irradiated Na h buried; > tAPt''-ted tc cor.

tain some longer lived activation products with z;su. ar.d Y knowr. t,) 

certain urani~. These areas are discussed in greater detail '" 

Appendix 8 of this plan. 

3.1 ANNUAL SURVEY 

Each year all waste areas except those sched~led for dr~dile~ 

survey will be given a brief annual survey. Tas~s for t~e A"~~al ~urvejs 

~ill be: 

1. Observe and denote the condition of access barriers, bac~fill, 
or anything obvious that ~ight adversely influence the integrity 
of waste confinement; and maintain the sam~ling grid IS needed 
(for example, replace ~issing survey stakes}. 

2. Scan surface areas with portable radiation detection instruments 
as described in Section 4.1 to locate spots of unusual rAdioactivity. 
In the absence of existing .easurements, the area over the waste 
repositories (pits and shafts) and/or within access barriers wowld 
be scanned to delineate pathways from potential sources. lhen 1 
perimeter margin 20 to 30 meters (about 66 to 100 feet) wid~ ~uld 
also be scanned subject to accessibility and safe working conditior.s. 
Results greater than the M;nimum Detection Level of the instrument 
would be flagged and .arked on a ~P of the area. 

3. Collect in-situ spectra at locations where elevated radioactivity 
was observed in Task 2 or in prior surveys by ~ea"s rf t pcrtatle 
multichannel analyzer (~~A) connected to radiation dete:tcr~ as 
described in Section 4.1. These spectra may help to id""r.tHy • ray 
and ganrna ray emitting radionuclides that Ny bE prese,.t. 

4. Collect soil samples at selected locations to provid~ d~ta on 
concentrations lower than portable instrll!lent lir.its, ar.d, lf pc~s1t>h·, 
prior to emergence of spring growth to r.inimize ccr.pli~dticrs durtr.; 
collection and interpretation. S~pling locations will ir.clud~ spots 
where elevated radiation readings were obtained, areas wr.erc sut
sidence is associated with disposal excavations, or sp:ts w~ere pr~
cipitation runoff could collect. The~e samples wo~ld t~e ar.1~4!,: .. 
!n the laboratory for appropr1a te rad1oisotopes (prir.~r~ li Pu. 

H, and urani~). leavin9 adequate sar:ple for subs~uer.t rll1lois~tc~i' 
analyses and analyses for nonradioactive pollutants. Rt 1

tr to 
Section 4.3. 

5. Collect vegetation at soil samplina locations as de\cr;bt~ ,r 
Section C.4 during the growing season of the specie~ ~1r: ,,~l~~~tc. 
Submit samples to the analyt1cal laboratory for radtoc~~~(~1 

-4-
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3. 1 ANNUAL SURVEY (Continued) 

analyses (ordinarily 239 •240Pu, 3H, and uraniu~). Detectior 
limits will be .. 1nta1ned well below regula~ory standards or 
guidelines. 

6. Collect small rodents from selected zones of the wa~te dispo~~l 
area, if populations warrant and time permits. Tissues wouio 
be pooled for radioisotopic analysis as described in Section 4.5. 

I 

7. A summary of the survey, its conclusions and evaluation will be 
prepared including recommendations for remedial action or for 
desirable additional data. 

3.2 DETAILED SURVEY 

The tasks for the detailed survey would include all Tas~s 1 

through 7 of the Annual Survey (see Section 3.1) performed in such 

a way as to take advantage of previous Annual Survey information and 

to provide more detailed understanding. For example, ~ethods or 

instruments used for scanning or spectra collection (Tasks 2 and 3) 

s~ould en~ompass more locations or lower detection limits. Soil, 

vegetation, and rodent sampling (Tasks 4, S, and 6}, would be more 

intensive. 

Additionally, the Detailed Survey would att~~t to evaluate 

potential subsurface ft)vement of contaminants by tne fall:;,_ in; tasl.: 

Task 8: When appropriate, samples could be collected 
at depths of 1 to several meters below the 
depth of the original waste repositories, and 
adjacent to them at a sufficient distance to 
preclude p•netration into the actual waste 
materials. Immediately after the collection 
of the samples, these holes could be cased for 
future use, such as well logging or moisture 
monitoring, for example. For more detail, Stt 
Section 4.3.2. 

4.0 METHODS 

-5-
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4. 1 FJELD INSTRUMENTS AND RAOIOACllVITY MEASUREM£~11'S 

Portable radiation detection instruments will De u~fd to sc~r 

and to take integrated ~neasurements. These measuret"lenB co~er u,, 

energy spectrum from 10 keV (the leading edge of 17 keY x-rays 

emitted during alpha decay of most transuranic ~terials) tc 3car 

keV. This includes ess~ntially al~ '!I.-ray and garrr.a rays that mig~~ 

be encountered in this survey. Equipment currently use~ for 

scanning includes ~icro-R ~ters and phoswich detectors operated 

in the rate meter JnOde. The phoswich ~s set to span t"e •-ra.t an.: 

garT.~a ray (photon) ener9ies frOfl'l 10 ke\1 through 9~ kt'•'· ':'re :-::icr(.· 

R met!r covers photon energies frOM 3: keV tc- 3000 ke •. 

In-situ x-ray and gamr.~ ray spectra wi11 te cc-lle~te: at se1e:t~~ 

locations during both the annual surveys and the detailec surveys. 

The equipl'\ent now in use consists of a portable multi-channel analyzer 

connected to either a phoswich detector for low energits (1: ._e .• tc 

200 keV) or the analyzer's internal N!l {Tl~ dete~tor #or hig~ energi~s 

(60 keV to 2550 keY). In-situ x-ray and ganr~ ray spectra pro~idt 

radioisotope identification by x-ray and gall'rla ra .• · energies. ~ua' Hat' vt· 

or quantitative nlative abundance ll'lly be availat,e de;Jend~r.; or. 

calibration control. 

4.2 SAMPLING GRIDS AND TRANSECTS 

The purpose of sampling grids is to facilitate locatin; or r~

locating sampling points of the various survey~ wit~ ad"jatf ac(~racJ. 

The grid origin is randomly chosen to "itigat(' against bhs ;r. ~:ac.~~·"t 

of grid points all across the grid. This is of importance for s~~~ 

statistical dati treatllents that may be useful. Key points, cc-o .. cir,t•t 

axes. peri~ters. and 1 coarse rectangular grid will be insta1l~~ ~~ 

most areas by civil engineering survey to ass~re ad~uat~ acc~~t:j. 

Biota sampling locations will be estabiishe~ a~ M·f~f-d. '!rE:v· 
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4.3 

4.3.1 

sam~ling locations will be organized in group~ called tra~sect~. 

Vegetation trans~cts wou• ~~nerally be circular with th~ soil 

Sompling location at its center and 1 radiu~ l~rge enou9h to co11t,t 

the necessary masses of the species sought. Small anir"al trar.sh t~ 

may be in the fonr: of nested rectangl~s or straigrt lir,e~ witt C:> 

mensions comparable to the range of these ani~als. 

SOIL SAMPLING 

SURFACE SOIL 

Surface soil samples will consist of rcughly s:::c to 7C:: gr.l~.~ C'f 

soil from ~ach of 3 depths in the top 30 err. of soi 1. Pro;:~trly s i .. ed 

steel rings and spatulas will be used to sample the de;'ths from C to 

1 em and 1 to 10 em at 1 given location. Plastic pipe will bt u~eJ to 

core sanple the depth from 10 to 30 c~ imnediate1y below the rin~ 

sample, provided the soil 1s deep ~noJ;h. P.in9 !larr.ples will oe uMtr

cut with metal spatulas, renov~d froM position anc placed in a pre

labelled plastic bag. Core sa~pl~s will be re~v~= anc p1aced in a 

prelabelled plastic bag. 

4.3.~ SUBSURFACE SOIL 

Subsurface soil samples, i.e., be1~ 3:. cr-, ,~i ~" ~a•E-·. 1n ilr"l 

of three ways: 1) 1 hand auger if i~ loose scil. 2) .,~. ~ ~r,~t s~o~~ 

mounted on 1 mobile drill rig if in tt.iff, or 3) a ,.e:'o'";"~: augu 

munted on a mobile dri11 rig. SaMples of frCY 5~: ~:J Y .. ora,.~ ~ .. ld 

be scooped froM auger cuttings or ta~en fron tht driv~· s: ~..,,, core and 

placed in 1 pre-labelled plastic bag. labels or. sc1i sa-;:f ~;~ .c~le 

include waste lrt! survey, sample locations, de~th of sa-~ :e, d~te 

sampled, and initials of persons ta~ing the sar.ple. 

During the detailed survey, scil sar~les will tf co,ie:t~; fr~ 

additional selected locations on the sa~1ing gric, a"~ c.;t;~: .. ·,-: t· 

more rigorous cownting and/or analytical proced~re~. 

7 
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4.3.2 SUBSURFACE SOIL (Continued) 

The decis;on to collect dt-eper soil samples will ~ ··~d£ o· c ( .. , •. 

by·case basis, depending upon considerati~n of surface scarndng res ... :~,. 

surface and near·surface soil sample results. and/or historica~ ct~t ·. 

vations. Subsurface soii samples will be collected to depths cf r,~ 

one to several meters below the depths below the bctt~ of thf wa~t£ 

pits to determine whether or not the waste has possibly rigrat€: dowr.ar: 

or laterally. Holes would be drilled far enough to tr.e Sldc c¥ t~t ~'t 

to avoid penetrating into the actual waste materials. :..r_. ir.t~·ticrJ~ 

penetration would require a separate pro~osal, ap~rc;ria:~ rt.~t~. a~~ 

approval beyond the scope and objectives of this sur.ei11ar:e :;an. 

4.4 VEGETATION SAMPLING 

During the Annual Survey, vegetation sa~ples will ~collected at 

locations where roots could penetrate t~ the wastf re~csitory or to 

.waste residues migrating out of the waste area. Tw:: or tl'tree dcr.inar.t 

species would be selected and h:rvested fr~ a circJlar arfa ~ith tn~ 

corresponding soil sample location at its center and a rad1us larof 

enough to contain at least 500+ gra~s wet weight of ea~h sel~cted specits' 

plant structure not in contact with the surface soil. 

During the Detailed Survey, mor! vegetation u~ 1es wi .1 be 

collected than for the Annual Survey. Isc.topic conc.er.trat 1ors wi 11 be 

correlated by species. to detennine whether certain s~edes ,.ay pre· 

ferentia11y concentrate certain ch~icals. A comparison ~':i b~ ~ade 

against differences 1n root penetration depth a~ng s~ecie~ tr~~ ~a! 

give some speciEs eccess to subsurface deposits of waste re~idf.~ ~ct 

available to the remaining species. Finally, sOI"'e sp!-cie~ ray t,· 

important in critical pathways to ~n. 



(-- ·-

Y~getation sampling would occur during the growing sea~on of_ the 

particular species. £1ch vegetation sa~ple \fill be r1aced in 1 plastic 

bag identified by species. date sampled. grid location, survey, and 

surveyor. Soon after collection, the sa~ples would b~ frozr~ ur.til t~~. 

can be weighed~ ashed, and prepared for submittal to the anal;tic~1 la~. 

(Freezing will reduce losses of 3H and Hg from the samples.: 

Among the species available at most of the LASL waste d~s~~s~1 

areas are the following: 

Species Potential Root Oe~th life< 1..f.!! 

1. Pigweed 0-? (em) Anr.;;a 1 

2. Cranesbi 11 0-? Annual 

3. Sweet Clover (Yellow 0-10 Annual 
and White) 

4. Most Grasses 0-10 Annual 

s. Mullen 0-100 Biennia 1 

6. Apache Plume 0-100 Perennial 

7. Mountain Mahogany 0-100 •• h 

8. Russian Olive 0-100+ •• If 

9. Willow 0-100+ .. .. 

10. Cottonwood 0-100+ " .. 
11., Gimbel's Oak 0-100 .. 

12. Ponderosa Pine 0-100+ " 

13. Rabbit Brush 0-100 II 

14. Pinyon Pine 0-100 

15. One-seeded Juniper 0-100 .. .. 

Note: This is not an all-inclusive listing, but rath~r a listirg of 
typical vegetation found at most of the waste dis~osal a~eas a: 
LASL. Prior to vegetation collection, a bot~~ical ir~e'!~ri ~· · 
mapping will be performed during C':1cu~ar Year 1932. 
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4. 5 ANI~~Al SAP'.rL ING 

Rodent populations would only be sai'\Pled if pre!.ent in lar ;t

enough nUITlbers such that a two-wee~. tra;:ping p~ricd is 1Hely to 

yield 60 to 100 specime~s. Results fro-- prograr-!> outsi;;_ of t• i~ 

study would be used if available. 

5.0 ANALYTICAL METHODS 

Samples will be analyzed by screer.ir~g methods or tJ deta i 1c< 

radiochemical or instrumental tnethods derer.ding on the t_.:>e C'~ s~o."'•t·f. 

the results of field measurements, and knowr. or susDectt: waste!> at 

the sampling location. 

Analytical methods will generally be those use: fc~ the rowt~re 

environmental surveillance program as described in Ap;endi~ C of Ref. 1 

or other instrumental methods listed in Table 5.1. Detection li~its 

are given in Table 5.2 for these radioch~ical analyses and gamra 

spectrum analyses as performed by the H-8 Analytical Laboratory. 

Annual Survey samples will be analyzed by less costly methods 

that will result in dete~tion li~its as ~uch as two or three order~ 

of magnitude higher than those specified in Table S.2. Sa~ple~ fr~ the 

detailed survey will be analyzed by methods achieving the li~its giwtr. 

in Table 5.2. 

6.0 EVALUATION AND REPORTING 

The report would s&nnarize the survey results. co ... ::1.~s;cr~ C:rcht• 

from the results and recQI!ITiendations. Tl'le reports W':lu1c! Hall- tn£-

survey objectives with the wnetho~~ and approacl'. ~lcye~ to act:•(·vt 

those objectives. The new data would be integrated wH., c:ttl~r r~-1f'va'"t 
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Ei.O EVALUATION A~D REPORTING (Continut-d) 

information of ttte waste disposal area under stuc .• to idertifJ 

temroral trends. Once evaluated, a brief re;ort of th£ con;:>.sic•" 

and recoV"lendations will be rreparPd. (~ecorr·er.da~iors 1r::::b~r 

corrective actions such as adding fill wnere subs~dent(· is r~!f'c: 
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A.'la 1yte 

TritiLII'I 

238 Pu 

239,240Pu 

241M! 

90sr 

TABLE 5.1 

ANALYTICAl METHODS 

Method 

Evaporate and condense moisture. Count cond~~sate 

in liquid sc1nt1111tor. 

Separate Pu ch£,r:ically fror.- Ntrh soi 1. Cour.t 

on alpha spectrometer at approrriate alpha energy. 

Same as 238Pu. 

Same as 238Pu. 

U (ex~ept 233u) 

232Th 

Separate Sr chemically fror.' matrix soi1. 

Count fn gas proportional counter. 

Epithermal activation of raw sample. 

Same IS U. 

137c5 

22Na 

60co 

227Ac 

Ref. 1 

Ref. 2 

Count raw soil on &eli (gamrr• spectromettr) at 

appropriate gamma energy. 

Same a 137cs. 

same as 137cs. 

Same as 137cs. 

Enviro~ntal Surveillance at Los Alamos during 197S, 
LA-7800 ENV April 1g19. 

Personal communicati~n. V. E. Goode, LASL HB. April ~1. 19~8. 
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TABLE 5.2 

ANAlYTICAl DETECTION LIMITS 

ApproxiNte Simple Count 
Pa rarne ter Volume or W!ight (g) Til'le{S) 

Drl Weight Sam£1e 

Tritium (as HTO) 1000 E x 103 s 
. ' 

137cs 100 5 Jt 10. s 

22Na 100 5 )I 104 s 

60co • 
100 5 ll 10 .. s 

227Ac 100 • 5 ll 10 s 

238Pu 10 8 ll 10. s 

239Pu 10 
4 8 ll 10 s 

24lkn 10 8 X 104 
S 

232Th 0.2 

90sr 10 1.8 It 104 s 

226Ra 100 
4 S x lC s 

u 2 

Ref. 1 Environmental Surveillance at Los Al~mes During 1978, 
LA-7800-ENV April 1979. 

Conc~ .. ~r~~ion 

0.003 pCi/t} 
R~f. 

0.1 pC i /g 

0.2 

0.2 Ref.; 

1.0 

0.003 pC;/t 

0.002 pCi/t 

0.01 p[i/g(•'· ~ 

0.010 "g/g 

0.06 pCi/~} • Ref. t 

o.~ pC1/~ 

0.03 "g/g Rtf •. 

Ref. 2 Personal to.mun1cation, W. [.Goode, LASL, ~-B, April 11, 1980 
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APPENDIX A 

LOS ALAMOS HISTORICAL AND PHYSICAL SETTJ~; 

ON RADIOACTIVE WASTE DISPOSAL AREAS 

1 

The los Alimos Scientifi; laboratory is located on a remote ~u~tain 

plateau 40 kilometers~) (25 •iles) by air northwest of Santa Fe, New MfAit~. 

This remote-site was chosen in the interests of safety and security 

when LASL was established in the early 1940s for the develo~nt of nuclear 

weapons as part of the U.S. weapons program in World War II. The site hac 

previously been used as 1 private school and ranch for boys. Since the enc 

of World War II, LASL research and development work has brc!de~ed to include 

considerable non-nuclear work (alternative energy syst~s. bionedical 

research, laser fusion, and .any other nonweapons programs). 

The plateau on which los Alamos 1s located is approxir.~tt1i 16 to 24 l~ 

(10 to 15 miles) wide and 40 to 48 km (25 to 30 miles) long. The LASL 

occupies about 111 km2 (about 27,500 acres or about 43 square Miles) cf this 

plateau, which forms 1 part of the eastern flank of the Jemez Mcwntains. 

The plateau slopes to the east from an altitude of about '400 ~ters (~) 

(7900 feet) above sea level along the western .. rgin, to about 1800 m (59QO 

feet) on its eastern ~rgin, where 1t te~inates at the rir. of the Rio Grande. 

The eastern .. rgin of the platetu 1s cut into numerous ~as by sout~east

trending 1nterm1ttant streams. The dissected eastern ~rgin is abo~t 90 to 

300 ~ (300 to 1000 ft) above the Rio &rtnde. Rldioactive waste dis~osa~ 

areas are located on top of these ~sas tn pits dug out of 5o11d rock. 

Municipal water supply 1s tn 1n aquifer separated fror. the waste p1ts ovrr 

100 m1•2 of unsaturated vo1ctnic earth (predominantly consolidated roc•) 

so there is no hydro1og1c connection between waste p1ts and potat,e watf" 

1C -· 
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s~.o.-.ply. Los Alamc~ has 1 serr.i-arid Continental IIO .. mtair. clirr.ct£', ar.c 

rainfall in the area is sparsei evapo-transpiration exceeds the ennue1 

precipitation. Percolation from surface runoff 1s therefore un1He1y tc 

reach deposits of contaminated waste. 

Greater geohydrc,c;ica1, ecological, and socio·econ~ic cescriptior of 

t~e laboratory setting are provit1,ad in the final Enciron:-.er.~~1 :r-.;~::t Statt

ment for the LASL site. 3 

REFERENCES 

1. Acid-Pueblo Canyon Resurvey Report - 1n preparation. 

2. LA-6848-MS, Vol. 1, History and Environmental Setting of LAS~ Nt3r· 

Surface land Disposal facilities for ~dioactive Wastes (Areas A, B. 

c •. D, E, f, G, and T), Margaret Ann Rogers, June 1977. 

3. U.S. Department of Energy, final Environmental Impact St•t~ent, Lo~ 

Alamos Scientific Laboratory Site, Los Alamos, Ne• Mexico, Dec. 197~. 

DOt/EIS-0018. 
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APPENDIX B 

B~lEF D[SCRIPTIONS OF RADIOACTIVE WASTE OJSPCSAL ARL~S. 

W..HRIAL.S, AP(iUr\iS, HANDLIN·G METHODS, AN'J LO:A'rlG\S 
' 

During the first few years of LASL operations, wastes were handle~ 

by the best available methods, but re1atively little 111as kno-.'?1 a!:>::.t 

some of the ~teria1s and time and -.npower W!re li~ited. Solie •astes 

were buried tn pits dug into the tuff on mesa tops or in shafts ~~111e~ 

vertically in the .esa surfaces -practices thlt, with refinements. art 

still considered the most effective ~thod for this area. 

The radioactive wastes are buried or stored at several sites locatt~ 

on the plateau between the woodlands of the Jemez Mountains to the west, 

and the desert grasslands of the Rio Grande Valley to the east. 

Transuranic (TRU) wastes are defined as certain radioactive isotope~ 

of the actinides (Uranium, Neptunium, Plutonium, Americi~. anc Curi~) 

fn concentrations equal to or greater than 10 nano-Curies per g~a~ (lo·9 

Curies/g) (nCf/g) of ~aste. L~ level (LL) denotes wastes co~tainin; 

TRU at less than 10 nCi/gram, or wastes contaminated with ot~r radioact1vf 

Nterhls, such as uranium, tritium, fission prod~o~cts •"~ acthatfor. prc.~:Jch. 

The waste areas surveillance program addresses s~ecific w!~te ~~~•;t· 

ment areas at LASL. These include: five areas suspected or tr.v...r. to 

contain TRU wastes; two areas used for the subsurface dfspos~1 of 11~~1~ 

~astes• five areas that were used for the disposal or storage of ~~:1f·c 

items or specific wastes; one are~ identified as cor.tatnfng alp~a·cc·

tamfnated wastes, and two areas used for trfti~ co~ll~fnatt~ ~terial~. 

A brief description of each of these areas foll~ t~is bad~rcvr.~ 1r.'c.~~~ · u 

in the text. 
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Typical wastes include tools, instruments, build,ns ~t€rials (frc~ 

the decontamination and dec~ission1ng of older facilities), 1nd gereral 

refuse that is lightly cont1minated or suspected of being contam)natec. 

Waste burial at LASL has involved disposing of the wastes into ~1ts 
' 

or trenches, and shafts. Pits or trenches are typica11y about 8 to ll rr 

(25 to 40 ft) deep, 8 to 30 • (25 to 100 ft) wide, and 120 to leo m (4JJ 

tO 600 ft) long; however, these di.ensions vary greatly. The wastes 

were placed in the pits to no closer than 1 ~ (3 ft) of the surface of 

the adjacent undisturbed terrain, with the usual practice of coverin9 

the wastes with clean fill, 1nd then 1dding 1 final cover of 1 ~ (S ft) 

of clean fill {soil or tuff). In locations where subsidence has 

occurred, additional fill has been or is to be 1dded to bring the surface 

level with the surrounding terrain • 

. Shafts typically were drilled vertically to depths of a few meters to 

approximately 20m (60 ft) and frar approxi~n~tely 0.6 rr. (2 ft) to 2.5 tt. (e ft) 

in diameter. A few shafts are lined with concrete or .eta1, while most 

are not. The wastes were then placed in the shafts. If the dose rates 

at the surface warranted additional shielding, additional fill (dirt) was addtd 

1bove the wastes. In some cases, c~nt was added. When th~ wastes 

filled the shaft to not closer than 1 ~ (3 ft) of the surface, tne usua1 

practice has been to add a thin layer of dirt and then a poured c~~t 

cap to seal the shaft. 

Before •id-1971, both TRU and LL wastes were buried together. At t•1"t 

time, a ruling by the AEC required that all TRU wastes be 1egregate~ 

and retrievably stored for 1 20-year period. 

To provide retrievability required special packaging and s.grt;atior. 

These packages inc 1 uded 210 1 (55 ga 1 ) DOT 17C dnr.~ 1 rod woe ~rr. P 1 yet:-~~ 

boxes treated with fiberglass reinforced polyester (fRP bo•es). Pla:~·r! 
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of these TRU containers is 1n designated, recorded locations, on sp~cit1 

storage pads which are backfilled with 1 a1n1~um cover of 1 ~ (3 ft) wher 

fi11ed. Certain spec;al TRU wastes, because of higher activity end/or 

waste form, have been stored fn concrete casks located in trenches, in 

vertical sections of Corrugated Metal Pipe (CMP) and in shielded casks 

placed in shafts. The CMPs 1re sections of ~netal pipe, cut to len;tl". ar.c 

placed vertically in 1 surface excavation. These C~s are use~ only for 

stored wastes, not buried wastes. Each ~P has 1 lower concrete plu~ 

0.3 m (1 ft) thick. The wastes are placed in the CMP and the~ anot~er 

concrete plug 0.3 m (1ft) fs placed fn the top. The top of the eM: fs 

flush with the surrounding terrain. 

Continued monitoring of all of the waste disposal areas over the 

years has shown that no safety or environmental hazards have resulted fror. 

lASL practices. For additional details, the interested reader is referrt: 

to the final Environmental Impact Statement, Los Alamos Scientific laborator1 

Site, Los Alamos, New Mexico, U.S. Department of Energy, Dec:er-ber 1979, 

DOE/EIS-0018. 
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WAST[ AREAS 

Area A -Operated with four bur111 pits fr~ 1945-1946. A fifth pit 

was opened in April, 1969, and used ur.~11 ~id-19!8 fer buildi~g 

demolition 1nd destructi~n (D&O) wastes. Area A covtrs SOOG ~r2 

(i.25 acres, 53,800 ft2) with the actual waste pits occupying abo~t 

2,600 m2 (28,000 ft2) of surf1ce area. The tot1l vol~c of the waste 

pits in Area A is esti~ted to be about 14, 159 e3 (500,00~ ft 3}. Wastes 

in the first four pits probably do not contain p1uton1~. since Pu was 

in such short supply durfng these years. The fifth pit problbl> does 

contain Pu from wastes generAted during demolttfon of the DP filter 

house. Area A was also used for the disposal of chemical wastes. 

~rea A also contains two steel undergound tanks, each w1th a capacity 

of 189,000 liters (1, 50,000 ga11ons). In Oec~~r. 1971, it w!s 

estimated that these~ tanks contained 189,000 1r.d 13Z,s:: (~O.OJ~ 

and 35,000 g11lons) with approxfNtely 180 and 160 gra:--s of p1utor.t&r 

respectively. Multiple s-~11 batches of thfs liquid have b~rn removed 

for treatwent and disposal, and by mfd-1979, lboJt 80~ of t~c l1qu1d 

hid been removed. The reliinder is estimated to co~ta1r. ab:ut 9~ qra~ 

of plutonhlll, with SD~ne .. ricfUIII ingrowth frcr. ~lutodt.T dt-Caf. 

Area 8 • Used fro~~ 1146 through 1948. Are• encor.;:uses 24 ,oo: r!'
2 ( 6. 0 

acres, 2S0,250 ft2) of which the buried waste pits occury abo~~ 4.£~~ r
2 

(50,000 tt2) with ar. estt•ted total vol&ft of about 21,2':! ~3 (7S:J ,( J: 

ft3). Wastes -.y contain s~ smt11 amounts of TRU ~g othfr ra~·,. 

nuclides such as fission products and natur1lly oceurri~ ra~~~r~~t,c·~ 

as well as some hazArdous wastes such as ~icals and ge~ cy~,~~~r\. 
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Area 8 • Continued • It is estim~ted that the pits may possit1y conttir. 

IS ~uch as 100 grams of plutonium. 

Area C- Pits opened in 1948 with sfx buried p1ts used thrcu;~ 1964. a~c 

about 100 shafts were used through 1969. Area covers 4S.COO m2 (11.6 

acres or 516,480 ft2) with the pits occupying 20,9~0 m2 (225,000 ft 2) 

with an estimated total volume of 103,400 m3 (3,650,000 ft 3). 

Shafts • Wastes containing larger quantities of radioactive materiel 

were placed in vertical shafts beginning in 19S8, and the use of shafts in 

Area C continued through 1969. About 100 shafts were used. ~~ were lined 

with corrugated metal pipe (CMP), and others were not. One shaft was used 

exclusively for the disposal of 90sr wastes. The total volume of wastes 

in these shafts is estimated to be ebout 142 m3 (5000 ft 3). It is esti~ated 

that 42 shafts may contain TRU wastes, while SS probably do not. 

Area E - Used between 1949 and the mid-1960s. Contains four buried pits 

with a -::..rface area of about 307m2 (3,300 ft2) and 1 total vol~E- of about 

340m3 (12,000 ft3). Contains ~terials contaminated ~ith uraniu-. (239
c) 

and beryllium, and some short-life Polonium -210 (essentially all of wt.icn 

has decayed) • 

Area F - Used from 1946 through the early SO's, for the local disoosa1 of 

wastes, before the organization of 1 Laboratory-wide disposal se:t1or.. 

Disposal was into shallow trench burial. There are two pits. one 11rGP~ 

and one smaller, with esti~ted surface areas of abcut 550 •2 (S,9SO ft
2

) 

and 205m2 (2,200 ft2) respectively. The smaller p1t is considere~ tc 

contain some 90sr, about 30 r.illi Curies (10-3 Curies) of 137cs. enc '~~ 
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Area r • Continued • high explosive wastes, which are contaminated with 

radioactivity. The estiNtfli total vol\l!le of the ~.alltr pit h 

740m3 (26,100 ft3). The larger pit 1s esti~ted to contain only 

high explosive wastes. The estimated volume of the 1arg~r pit is 

2020 m3 (71 .400 ft3). 

Area G • Area G is the primary solid waste disposal and storage area 

at LASL. It has been 1n use since 1957 and is still in use, with 

21 pits used or 1n use (as of 1980). The larger pits are tyoically 

30 ~ (100 ft) wide by 180 ~ (600 ft) long by 8 ~ (25 ft) deep wit~ 

s~ller pits of varying di~nsions. Additionally, there are severa1 

trenches, some of which are used for the retrievable storage of TR~ 

wastes. Pits number 1 through 6 contain ~ixed TRU and ll wastes. Pit \ 

is known to contain about 100 grams of plutonium, ~ixed with sand, in 

about thirty 114 liter (30 gallon) drL~s. Pit 2 contains dr~s of 

sludge with greater than 10 nCi/g of TRU waste, mi•ed in concrett. The I 
first six pits occupy 1 surface area of about 33 ,44:l rr2 (3ES .ooo ft2) 

with an estimated total pit volume of about 170,000 ~3 (6 ~1111on ft3). 

In addition, p1t 8 1s known to contain several dr~s containing TRU 

~ste. P1t 9 is used solely for the retrievable storage o~ TR~ wastes. 

All other pits are considered to contain only buried wastes. 

Shafts • About 120 vertical shafts are located in Area G. with •~ 

tsti~ted surface area of about 580 M2 (6.200 ft2) and an est1ntted to~a1 

vol""f of about 424 ~3 (15,000 ft3). Some of these shafts cor.uin bc.t!'. 

TRU and Ll wastes. TJPically, the -ore radioactiwe wastes have bee~ e'~

posed of tn shafts rather than fn pits, and the ~jor1ty of t~1s TFw -~~tt 

in the shafts is associated with beta-ga~ activity. 
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Area G burial Pits shafts contain tritiu"', nii ... t-d fissior. ~roc ... :t~. 

uranium, activation products, 1 few grar.s of 230Pu, and s~all ar~~r~~ 

of other TRiJ e1er.;er.ts (such as 241 Am and 23 7~,;.'. 

Area.J! - No unclassified r~cords ere availatle to detenrine ~~at was~es 

were placed fn this area, however, 1t is known tl'lat thf area cor:~l!ir~ 

vertical shafts, which were used for the disposal of cla!»~ifit>J 

materials. and that SDf'le radioactive Nterial (p•·incipa11y triti.r 

and uranium) were also disposed of in these shafts. 

Area J - This area was used as a classifie~ materials waste area. Ho-~v~r. 

tritium has been detected in tu'f sa~~les taken ~Y the ~aste pits. 

Area K - This area was also used as a septic ta~k and herE' a9ain, tr;tiu-

has been observed by Health Research Division pers~rne1. 

Area T- This area has been used in two different ways. Frc.- 19.:: to Bf.7, 

four absorptio~ beds were used for the subsurfa~e d;s~cs~l of liqJfd 

wastes resulting from the recovery of plutorhr. Bes:irtr.ir.; in 19::~. 

treated liquid wastes were mixed with c~~nt ar.d plact~ ir vertical 

shafts. 

The absorption beds wre four trenches a::~ro:.ir . .:tt·lv E • (11~ ft) 

long by 6 m (920ft) wide by 1.2 1n (4ft) dte;, w~.ic.~. WE"rf tJ::hatt-:: i" 

the tuff, and ~cltf111ed with coarse r.aterial, grcH!~n; fru :.2 rr 

(8 inch) boulders tn the bottcr.. ttlrougt~ grave 1, to f lflf ur ~ H tht 

surface. Liquid wastes containing piutoni~ an~ ~r1c1~ wt~t dt~· 

charged to these beds f~ 1945 to 1952. f~ l~tS to 19£7, t~t ~d~ 

received effluent from 1 liquid waste treat~r.t facility. ~~~ ~~f c1 

these beds was discontinued in 1967. 

22 



. .. ' 

Area T (Cont;nued) -

The operation of the liquid waste treatment ftciltty resu1tec ir 

the prodJct~on of 1 sludge residue contam;nate~ with plutoniurr anc 

tmericium. For .. ny years, this -.ter1al was placed in steel drums for 

disposal at Areas C and G. Jn 1968, the use ~f ~ ru!:' ll'lill was initiate~. 

which •ixed the residue with cement,·which was the" pur.~~d d;rectl¥ 1nto 

asphalt-coated shafts that were tpproximate1y 20 m (65 ft) dee~ and 

2 to 2.4 m (6 to 8 ft) tn diameter. Starting 1n 1975, this sludge tnd 

cement paste his been disposed of IS non-retrieva~le waste ;n shaft~. 

lhis waste contains less than retrievable amounts .of TRU (238Pu and 
241Am) and 1lso contains 90sr, 132cs, and uranium. Jt is estimated that 

the absorption beds contain approxi.ately 10 Curies of TRU ltt1v1ty. 

The total surface area of Area T ts 1bout 1870 m2 (20,100 ft2} 

with an estimated total volUMe of lbout 7020 m3 (248,000 ft3). 

It is estimated or known that 56 of the shafts 1nd all of the CMP sections 

contain TRU wastes, while s1x of the shifts do not. 

Area U- Used 1945-1968, this area contains two absorption beds si~ilar to 

those in Area T. The area contains actinium conta~inat1on. The surf•ce 

area is about 167 a2 (1,800 ft2) with 1n estimated total volune of about 

510m3 (18,000 ft3), and probably contains no TRU waste$. 

Area V- Used 1945-1961, w1th three absorption btds recei~;ng waste wattr 

from 1 laundry. These absorption beds ~re also s1~1lar to those 

described in Area T. The estimated surface are~ is about 1,39~ r.
2 

(15,000 ft2) with an estimated volume of cont~~inated .,terta1 of 

about 4,250 • 3 (150,000 ft3). Area V contained approx1~~te1y 3 Curits 

of 90sr, 140aa, 140LI, and also Pu 1t concentrations that .eet t~t 
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10 nCi/gram definition of TRU wastes. The Ba and La hive half-lives 

Measured in days and hours, and have therefore all decayed. 

Area W - Used 1963 to the present, for the subsurface storage Clf h· .. 

coolant tanks associated with the LA~?R~ reactar, wr1ch wa~ cis• c~t~t~ 

in 1963. These tanks are 20 centir::cte:-s {em) (£ ir.ches) in oia"ete-r 

x 30.5 (100ft) long, and contain 110 to 115 liters (30 gallons) c1 

i rradiilted metallic sodium, fn temporary s tor;.ge. Eacn ta,. is t>nc.a ~~= 

in a carbon steel sleeve and placed in a separc~e ve~tical s~aft at~~t 

35m (115ft) deep. The total volUt'lle of the wastes is esti: ~ted t(· 

be 2.8 m3 (100 ft3). The tops were entonbed with a concrett str~ctu~t 

in 1979. 

Area X - Used from 1964 to present, for the subsurface storage of the L~rp,r 

reactor vessel. Estimated to contain some of the longer li~e~ activation 

products and some residual 235u. LASL 1s planning on r£"1ovin; the rt>· 

actor vessel to burial in Area G. 

Area Y - Used from 1966 to present, for disposal of waste frcr.. dyr.a~ 1 c 

testing operations, principally wastes contal"'~nated with h1gt: explosive!.. 

1t is estimated that the wastes contain slight amour.ts of dt;-1eted 

uraniliT!. 
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SURFACE RECONNAISSANCE THROUGH 1980 
FOR RADIOACTIVITY AT RADIOACTIVE WASTE DISPOSAL AREA G 

AT THE LOS ALAMOS NATIONAL LABORATORY 

by 

Don Mayfield and Wayne R. Hansen 

ABSTRACT 

Surface transport of waste residues was investigated at 
Waste Disposal Area G by sampling soil, air, and water at the 
site surface. Sampling locations for soil and vegetation 
were deliberately selected at {1) the most likely points of 
occurrence of radionuclides or (2) likely points of occur
rence with theoretically the highest concentrations of 
radionuclides if radionuclides were transported from burial 
to the site surface. Data obtained from this reconnaissance 
showed that 3H, 239•24DPu, and r-emitting radionuclide 
concentrations occasionally increase modestly above regional 
background levels. The data also indicated that 3H is 
migrating from waste repositories, whereas 239,24Dpu and 
r-emitters· are not migrating out of repositories. The 1 atter 
were probably deposited on the surface by occasional spills 
during disposal operations or as a result of surface storage 
and holding practices. However, all radionuclide concen
trations remain orders of magnitude below applicable 
standards and guides used to assure that their concentrations 
in environmental media would not lead to unnecessary or 
unsafe levels of exposure to the public. 
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transuranic• (TRU) elements (such as 2~+1Am and 23 7Np). See Tables I and II 
for more detail. 

The wastes placed in the pits were no closer than 1 m (3 ft) from the 
surface of the adjacent undisturbed terrain. The current practice is to-cover 
the wastes with clean fill on a daily basis and then add a final cover of 1 m 
(3ft) of clean fill (soil or tuff). Should subsidence occur, additional fill 
would be added to bring the surface level with the surrounding terrain. The 
first six pits were about 30 m (100 ft) wide by 180 m (600 ft) long by 8 m {25 
ft) deep, occupying a surface area of about 33 440m2 (360 000 ft2) with an 
estimated total pit volume of about 170 000 m3 (6 000 000 ft3). The remaining 
16 pits have been smaller and their dimensions vary considerably. One of the 
pits is used for the retrievable storage of TRU wastes. 

Pits numbered 1 through 6 contain mixed TRU and low-level** (LL) wastes. 
Pit 1 is known to contain about 600 grams of plutonium, mixed with sand, in 
about thirty 114-1 (30-gal.) drums. Pit 2 contains drums of TRU sludge mixed 
in concrete. In addition, Pit 8 is known to contain several drums containing 
TRU waste. Pit 9 is used solely for the retrievable storage of TRU wastes. 
All other pits are considered to contain only buried LL wastes. 

The 120 or so vertical shafts located in Area G have an estimated surface 
area of about 580 m2 (6 200 ft2) and an estimated total volume of about 424 m3 
(15 000 ft 3). Shafts typically are drilled vertically to depths of a few 
meters to approximately 20 m (60 ft) and from approximately 0.6 m (2 ft) to 
2.5 m (8 ft) in diameter. A few shafts are lined with concrete, asphalt, or 
metal, while most are not. Casks containing TRU wastes mixed with high levels 
of S/y emitters also have been placed in some shafts. If the dose rates at 
the surface warranted additional shielding, additional fill (dirt) was added 
above the wastes. In some cases, concrete was added. When the wastes have 
filled the shaft to not closer than 1 m (3 ft) of the surface, the usual 
practice has been to add a thin layer of dirt and then a poured concrete cap. 
This seals the shaft to prevent intrusion of precipitation and biota. 

Before mid 1971, both TRU and LL wastes were buried together. At that 
time, the Atomic Energy Commission (AEC) required that all TRU wastes be 

*Transuranics are metals of greater atomic number than uranium although 233U 
and its daughter products are included because of their relatively severe 
radiological properties compared with those other TRU nuclides. Both 23Bpu 
and 2~+1pu are omitted because of their relatively less severe radiological 
properties. At Los Alamos 23Bpu wastes above 100 Ci/g have been stored as 
TRU wastes. 

*'*Low-level wastes have been any radioactive waste containing less than 10 
nCi/g TRU and not classed as high-level waste or uranium mill tailings. 
Effective 9/30/82 the 10 nCi/g definition level for TRU wastes has been 
increased to 100 nCi/g. (DOE 5820.1) 
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D. Survey Design Features and Survey Methods 

The survey was designed to indicate whether or not waste components are 
migrating away from confinement in sufficient concentrations to warrant more 
extensive surveillance or remedial action. The design basis is deliberate 
selection of samples most likely to indicate waste residues transported to the 
environment. Results generally cannot be taken as representative of 
conditions at the waste disposal site, but rather as indicative of an upper 
limit of these conditions. Appropriate samples include surface soil (with 
rock), vegetation, animals, and air. [Air samples were taken near and 
downwind from a portion of Area G that was used for contaminated equipment 
storage in the late 1960s and early 1970s (Fig. 3}. Most, but not all, of 
this area was covered with uncontaminated soil in 1979.] 

. Survey methods adopted for this work began with a literature search of 
previous surveys and operating records. This review was conducted 
concurrently with efforts to 1) develop a survey grid and map specific to Area 
G, and 2) visit Area G to locate (a) obvious or apparent breaches in 
confinement and (b) the dominant runoff channels and associated catch basins. 
Next, the surface over the waste disposal site and a margin around it were 
scanned with portable radiation detectors to identify areas of unusual 
radioactivity. Such anomalous radioactivity, should it occur, or features 
suggesting possible breaches in confinement, should they be observed, would 
serve as a basis for selecting sampling locations likely to have associated 
waste residues. Also, catch basins in dominant runoff channels would collect 
surface-deposited waste residue transported by runoff. Such locations were 
selected to provide x-ray and gamma-ray spectra, soil samples, and vegetation 
samples. A concurrent study by the Environmental Science Group (Group LS-6) 
provided rodent samples for this project. Air-sample results from the Los 
Alamos Environmental Surveillance air net were compared with soil-sampling 
results from the present survey.l0-14 

Radioactivity survey meters used for the surface scans are shown in Fig. 
4. The phoswich was used to detect x rays and low-energy gamma rays. The uR 
meter was used for higher or more commonly observed gamma-ray energies. These 
instruments are described elsewhere.16 The multichannel analyzer used is also 
shown connected to the phoswich and connected to the 2 x 2 Nai detector in 
Fig. 4. Figure 5 shows the equipment used in soil sampling and vegetation 
sampling. 

Data from the annual surveillance reports were also used. Neither air 
samples nor environmental dosimeters were used in the surface reconnaissance. 
Rather, results from the Los Alamos environmental-surveillance nets reported 
for the years from 1976 through 1980 have been adopted for this report~ 
Environmental dosimeters (thermoluminescent dosimeters or TLDs) are described 
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in Refs. 7-14, and air sampling is described in Ref. 17. Soil sampling and 
air sampling are also discussed in Appendix A. Analytical chemistry methods 
are described in Appendix B. 

Vegetation samples collected during the present survey were identified by 
species. Transpiration samples were not taken, although 3H was analyzed from 
moisture removed during sample preparation. Other analyses on these samples 
were gamma spectra, 23 9 ,2~0Pu, and total uranium. 

Rodents were trapped from two different grid locations. They were pooled 
for analysis, but before analysis they were segregated by whole-body counting. 
The four mice from both grids showing the highest radioactivity were analyzed 
separately from the remainder of the pool. 

II.· RESULTS 

A. 1980 Current Site Visit 

Subsidence has occurred at Pits 7 and 8. Subsidence at Pit 8 was caused 
by short-term departure from burial methods used at Area G. Pit 8 was 
backfilled to remedy the subsidence. Subsidence at Pit 7 was a singular 
occurrence, which has been documented. It attests to the improvement in burial 
techniques relative to those used at earlier disposal areas.s No artifacts 
were ~bserved as a result of subsidence at Area G. A number of windblown 
artifacts (some rather large) have been observed near Area G and suggest the 
importance of wind as a local transport agent. None of these artifacts gave a 
positive indication of associated radioactivity, and all are believed to 
originate from site operations rather than from any waste materials. All were 
cleaned up during routine housekeeping of Area G. 

The security fence at Area G is in excellent condition and access is 
carefully controlled at each gate. There is evidence that small animals, 
perhaps coyotes, have occasionally dug under the fence, and deer have been 
observed within the fence. Rodent activity is evident and some relevant 
radioecological studies have been completed.lB No erosion associated with 
waste pits was evident. In fact, various grasses have been planted in most 
areas where burial has been completed to provide ground cover. Inspection of 
basins in the local drainage pattern led to the selection of locations G-7, 
G-8, G-9, G-10, G-11, G-12, G-13, and G-14 for soil and vegetation sampling 
(Fig. 6). 

B. Field Measurements and Radioactivity 

The entire area within the exclusion fence and east of the operations 
building constitutes the active part of the disposal site. It was surveyed 
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with the ~meter and the phoswich. In addition, a margin along each side of 
the access road and the margin around the site were surveyed with both 
instruments. Positive results occurred 1) near a storage building by some 
loaded waste drums, 2) at the southwest end of Pit 1, and 3) in the vici~ity 
of the disposal shafts west of Pit 1 and shafts west of Pits 2 and 4 (Fig. 6). 
Since increased radioactivity was expected in the vicinity of the disposal 
shafts, sampling points were not established there on the basis of 
radioactivity scans. Surface transport of residue from the vicinity of shafts 
west of Pit 1 would be caught in the soil-sampling location G-7 for the arroyo 
(Fig. 7). Surface transport from the vicinity of the shafts west of Pits 2 
and 4 would be caught at either G-7 or G-5. The remaining scan results led to 
the selection of locations G-1 and G-2 for sampling and~~ spectra. 

· In situ ganrna- and x-ray spectra indicated 24 1Arn (and an as yet 
unidentified emission at 32 keV) on the southwest side of Pit 1. No unusual 
660-keV activity to implicate 137Cs was observed. This location was 

. subsequently decontaminated and sampling location G-2 was selected a few 
meters away. Spectra from the new sampling location indicated low levels of 
activity below 30 keV, possibly from TRU isotopes. 

Instrument-scan results were elevated just north of the storage 
buildings, but these results were suspected of being caused by a group of 
waste barrels in temporary storage close by. Neither x-ray nor gamma-ray 

(
. -, spectr.a, taken when some of the barrels were present, indicated any unusual 

radiations. An x-ray spectrum taken after the barrels were removed also 
· indicated that no' unusual x-radiations were present. In addition to positive 

results at Pit 1, unusual, and as yet unidentified, peaks at 43, 96, and 177 
keV occurred in spectra taken a few meters north and a little east of the 
northeast corner of Area G at G-13 (Fig. 6 shows location of G-13.) Sub
sequent analyses of soil samples by gamma-spectrum analyses did not support 
this field observation, suggesting that when the phoswich was operated in the 
ungated mode, spectra from its Csl crystal were superimposed on the spectra 
from its Nai crystal. 

C. Soil Sampling 

Soil-sampling methods are discussed in Ref. 1. Briefly, 500 to 900 g of 
soil were sampled from each of the 0- to 1-cm, 1- to 10-cm, and 10- to 30-cm 
layers of the soil profile for radiochemical analysis. Since soil-sampling 
locations were selected where waste residues might be expected, the data 
produced biased results (see Table III). The biased sample selection scheme 
cannot yield representative estimates of concentrations, nor can it specify 
the distribution of concentrations across the sampling grid. It can, however, 
highlight focal points of concentrations if one draws isopleths of concen
trations suggested by the biased data points. The sampling results are 

13 
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TABl£ Ill 

SUMMARY SOil (ONCENTRATION STATISTICS 

'" (nCt/l) 
Range 
l t sa 

" 
Total U 
( pg/g) 
Range 
t t s1 

" 
U!.fltOpu 
( pCt/g) 
Range 
t t sa 

" 

lH 
(nCt/t) 
Range 
'l t sa 

N 

Total U 
( pg/g} 
Range 
Y t sa 

" 
n•• f~tCipu 
(pCt/g) 
Range 
1 t sa 

N 

fenced 
0-1 em deep 1-10 clilifeep 10-JO em ileep 

3. 70 to 204.00 
67.10 t 7J.94 

7 

3.40 to 4.60 
4.29 t 0.53 

7 

0.032 to 8.25 
1.37 t 3.05 

7 

Regtl)nt.l 

0.9 to 2.5 
1.6 t o. 75 

6 

2.1 to 3.1 
2.4 ! 0.35 

6 

3.20 to 185.00 4·.70 to 633.00 
50.57 t 69.64 163.66 t 249.59 

7 7 

3.70 to 4.70 
4.31 t 0.36 

7 

0.017 to 4.51 
0.83 t 1.63 

7 

4.10 to 5.00 
4.46 t 0.36 

1 

0.033 to 1.79 
0.41 t 0.621 

7 

1980 BACKGROUND (Ref 12} 
0-5 em deep 

Perimeter 

0.6 to 14.0 
3.4 t 4.55 

8 

3.3 to 4.9 
4.0 ! 0.5 

8 

0.003 to 0.017 
0.009 ! .00065 

6 

0.009 to 0.169 
0.048 t 0.0~3 

lO 

1 67'1 Confidence. 

_____ ..::.hternaLMargfn ... __ 
o-1 till creep - -r-w em deep !0-30 em deep 

3.10 to 81.00 
29.28 t 29.37 

8 

3.90 to 5.80 
4.55 t 0.58 

8 

0.07 to 1.59 
0.64 t 0.57 

8 

On Site 

0.5 to 440 
25.5 t 100.4 

19 

3.3 to 8.2 
4.5 ~ 1.2 

19 

-0.001 to 0.610 
0.0119 t 0.15&5 

72 

3.50 to 75.40 
16.51 t 24.09 

8 

3.80 to 6.30 
4. 70 ! 0.78 

8 

0.032 to 1.66 
0.69 t 0.64 

8 

3.10 to :JJ7 .00 
45.71 t 105.69 

8 

2.50 to 5.10 
4.10 t 0.84 

8 . 

00.58 to 2.46 
0.90 t 0.98 

8 

·. 
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TABLE IV 

ANNUAL AIR NET 2 3 9t 2~ 0Pu RESULTS IN lo-1 8 UCi/mt AT 95% CONFIDENCE 

76 77 78 79 

Area G Sample (TA-54) 26.8 ± 2.9 34 ± 30 80 ± 120 23 ± 70 

Samples farther from Area G 

-12 White Rock 5.2 ± 1.1 17 ± 26 19 ± 35 4.2 ± 6.5 

-21 Booster P-2 5.8 ± 1.0 21 ± 39 24 ± 41 3.2 ± 5.5 

-24 TA-33 5.3 ± 1.0 18 ± 30 28 ± 46 6.9 ± 8.6 

Regional Average 4.1 ± 0.5 16 ± 24 20 ± 39 5 ± 15 

Perimeter Average 5.2 ± 0.3 26 ± 94 27 ± 43 8.1 ± 30 

On-Site Average 22.5 ± 1.1 21.1 ± 33 32 ± 67 8. 3 ± 33 

80 

13 ± 13 

2.6 ± 3.4 

1.6 ± 2.4 

3.5 ± 3.9 

1.1 ± 0.9 

8.1 ± 8.3 

6.7 ± 5.2 
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TABLE VI 

ANNUAL AIR NET TOTAL 3H RESULTS IN pg/m3 AT 951 CONFIDENCE 

Area G Sample (TA-54) 

Samples farther from Area G 

-12 White Rock 

-21 Booster P-2 

-24 TA-33 

Regional Average 

Perimeter Average 

On-Site Average 

76 

300 t 32 

23 ± 2 

34 ± 2 

59 ± 5 

15 ± 2 

23 ± 1 

60 ± 2 

77 

187 t 362 

17 ± 25 

27 ± 37 

8 ± 329 

13 ± 33 

25 ± 55 

52 ± 184 

78 

57 ± 84 

7 t 14 

14 t 45 

25 ± 54 

4 ± 9 

13 ± 23 

18 ± 48 

79 

35 t 74 

4.1 ± 5.4 

8.1 ± 31 

40 ± 42 

2.7 ± 8.7 

4. 9 ± 15 . 

12 ± 42 

80 

53 t 21 

11 t 9 

12 ± 9 

44 ± 17 

7.7 ± 5.8 

10 ± 4 

17 ± 5 
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TABlE VII 

SUMMARY VEGETATION CONCENTRATION STATISTICS 

Fenced 
Grass Forb Tree!Sflrub 

'" (nCt/t) 
Ranqe 
l:tSa 

" 
Total U 
( pg/g ISh) 

3.3 t 0.3 
3.3 ! 0.3 

1 

Ranie 0.440 t 0.04 
'ItS 0.440 t 0.04 

" 1 
tn. '"'Pu 
{pCt/g ISh) 
Ranqe 0.51 
T:tsa o.~l .. 
T-Spec 
c011111ent 

'" {nC1/l) 

t 0.02 
! 0.02 
1 

3.3 - 3860 
1001 t 1488 

7 

0.09 t 0.009 
0.09 ! 0.009 

1 

0.027 - 0.286 
0.124 t 0.094 

6 

2.6 - 19,100 
70Z8 t 9272 

·5 

cl' 

0.259 - 1.55 
0. 767 t 0.445 

6 

1980 8AC1(GROONO 
FRUITS ANO VEGETABLES 

Regional Perimeter 

Range -0.9 to 0.2 -0.4 to 0.5 
T:ts 
N 15 10 

Total U 
b b 

· External Margin 
Grass ~ Tree/shrub 

o.c • 43. 
17.8 -~ 16.2 

5 

0.380 - 1.08 
0.588 t 0.258 

6 

0.130 - 10.6 
1.841 t 3.871 

7 

248 t 4 
248 t 4 

1 

o. 780 t 0.071 

3.7 - 35.7 
15.0 t 12.4 

5 

o. 780 t 0.071 " 
1 cl' 

0.5 t 0.02 0.450 ~ 3.28 
0.5 t 0.02 1.11 t 1.08 

On stte 

0.2 to 4.1 

5 

b 

1 1 

( pg/g ash) 
~ange 0.0 to 15.8 or <70 0.0 to 4.3 or <48 0.0 to 18.7 or <20 
X!S 

" 15 

2l'J. 2110pu 

{pCtlg ash) 
-12 to 2.7 Range 

l!S 
N 

a671 confidence. 
bwhichever is greater. 

15 

to 

-2.1 to 0.60 

10 

5 

-0.10 to 64 

3 
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analyte. Table VIII summarizes statistics based on the data obtained from 
analyzing the rodents. These data are given in Table C-III of Appendix C. 

Tritium was taken from moisture collected while we were drying-the 
samples. Tritium concentrations in pooled rodent tissues ranged from roughly 
600 to 4000 nCi/t. The one organ sample (carcass from the four highest 
counting animals} that generated enough moisture for analysis was only about 
1000 nCi/1 or about half of either the pooled internal or external averages 
(Table VIII). This indicates considerable variability in 3H • Concentrations 
of 3H in internal and external pooled fractions showed close numerical corres
pondence. Total uranium analyses were not run because sample mass was usually 
too small to spare any sample for total uranium . 

. Plutonium-239,240 concentrations in pooled internal rodent tissues 
differed from pooled external rodent tissues (Table VIII). The range of 
pooled internal tissue concentrations ranged one to two orders of magnitude 
lower than the pooled external tissues concentrations. Pooled internal 
tissue concentrations also averaged two orders of magnitude lower than pooled 
external tissue concentrations. The standard deviation for internal as well 
as external pools was roughly double the average for each. Pooled internal 
(carcass and liver} samples of the ufour highest 11 had concentrations of -o.o2 
pCi/g. This is an order of magnitude higher than the lowest internal fraction 
of sample (0.004 pCi/g) and an order of magnitude lower than the highest 
internal fraction of sample (0.2 pCi/g). Pooled internal concentrations from 
the four highest pool (0.02 pCi/g) are comparable to the pooled internal 
average {0.06 pCi/g}. External or pelt, GI tract, and lung pools of the four 
highest ran roughly an order of magnitude higher (~.04 pCi/g) than the lowest 
internal fraction of pooled sample {0.004 pCi/g) and two orders of magnitude 
lower than the highest external fraction of pooled sample (15.0 pCi/g), as 
well as an order of magnitude lower than the external average (3.8 pCi/g). 
One internal fraction of pooled sample corresponded to its external fraction 
on a one-to-one basis {Table C-III, Appendix C). The rest were one and two 
orders of magnitude lower than their respective external fractions . 

.!!!. vitro gross y-results also shown in Table VIII indicate that the gross 
y-activity is indeed higher in the selected four highest pool as one might 
expect from the screen counting process, which responds to the same gross ~
activity observed in the in vitro analysis. All of the four highest came from 
the north transect. These-positive results conflict with results showing no 
positive y-radioactivity associated with pocket gopher diggings at the north 
transect. 18 

2. Bees and Honey. The environmental surveillance effort at Los Alamos 
has used bees and honey for several years as indicators of environmental 
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dispersion of radionuclides from the laboratory. 13, 1~ Table IX compares 
results from a sampling station near Area G with results from three 
background locations. Table IX also gives radionuclide concentrations in 
honey and 1n bees for the years 1979 and 1980. Radionuclides in honey include 
137Cs, 3H, total U, and 239,240Pu. However, there are no data for 
239,24 0Pu in honey for 1979 and only total u data are available for bees. 

The meaning of 137Cs concentrations in honey is obscure because of the 
uncertainty in the value of the Area G data and the Chimayo background data. 
At tens of pCi/ .t, the l-37Cs concentrations are obviously very low. 

The ~concentration in Area G honey ranged from roughly 10 to 21.4 
pCi/m.t, which is 2 to 20 times background levels. Data from Pajarito Acres 
reflect operations at the TA-33 site nearby. The 1980 concentration at Area G 
(21.4~pCi/m.t) is several multiples of the background locations (0.6 to 4 
pCi/mt) or more nearly in agreement with expectations for Area G, based on 
consideration of 3H in soil, air, vegetation, and rodent samples of the 
present survey. 

Total uranium concentrations in honey were below detection limits, but 
concentrations in bees were tens of parts per billion. Among bees, there 
seems to be no difference in total uranium concentrations at Area G and the 
bac~ground locations, assuming that background may vary through the range 0 to 
59 ppb. 

The 239,24 0Pu concentration in honey at Area G is 0.05 fCi/g or 
midrange for the background locations, i.e., between 0.03 fCi/g at Pajarito 
Acres and 0.08 fCi/g at Barranca Mesa. 

III. INTERPRETATION OF DATA 

A. Urani urn 

Total uranium measurements were made in soil, air, vegetation, honey, and 
bees. None of these environmental media indicated unusual concentrations of 
total uranium. It is concluded that uranium as a waste residue is not 
detectable above natural background at Area G, so further discussion of 
uranium will be limited in this section to a few cases that support or clarify 
interpretation of other radionuclide data. For further discussion of uranium 
results, see Appendix D. 

B. Soil 

The horizontal distribution of 3H at all three depths of soil (0 to 1 em, 
1 to 10 em and 10 to 30 em) corresponds by location, G-5, G-2, and G-4 being 
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principal foci shown in Figs. 8, 9, and 10. G-5 and G-2 are in the eastern
most fraction of Area Gover Pits 1 through 5, and G-4 is near the tritium 
disposal shafts on the west side of trench A in the southwest corner of Area 
G. Tritium concentrations at 6-1, 6-9, 6-10, 6-12, G-13, G-14, and G-15 are 
all above local and regional background and they are all outside of the fence. 
These traces attest to the high environmental mobility of 3H, but their 
magnitude is low (less than 700 nCi/t) relative to current cleanup practice 
(8870 nCi/1) adopted at Los Alamos in the absence of prior governmental or 
industrial guidelines.19 Concentrations observed at G-5 are expected since it 
is north of the disposal shaft between Pits 4 and 6 (see Fig. B). Some of 
these shafts have been used for 3H disposal. G-2 is over Pit 1 for which 3H 
is not expected based on existing records. G-4 is near disposal shafts 155 
and 156, which have been used for 3H wastes disposal. Note that G-8 is closer 
to the disposal shaft area between Pits 4 and 6 than G-5 is, yet 3H 
concentrations at G-8 are one to two orders of magnitude lower, suggesting 
irregular position and inventory, unequal integrity of confinement in the 
storage shafts, or unequal migration mechanics near the shafts. References 
20, 21, and 22 indicate that all three possibilities play a part in this 
distribution. The vertical distribution of 3H concentrations at G-5 and G-4 
increases with depth, whereas that at G-2 decreases. This suggests a surface 
or near-surface deposit at G-2 or that G-2 is somewhat remote horizontally 
from the source. About equal numbers of samples (~) show no vertical change 
in concentration compared with those that increase (~) or those that decrease 
(~.). Topography and differential mobility in the tuff structure may play a 
part in this observation, but there is no clear pattern to explain it. 

The horizontal distribution of 239,2~0Pu based on the biased samples 
taken is more general than the horizontal distribution of 3H. The foci of 
this distribution appear to be G-1/G-3, G-10, G-13, G-14, and G-15 as shown 
in Figs. 14, 15, and 16. G-1 and G-3 are near the storage building north and 
west of the old decontamination pit, and barrels containing wastes have been 
held nearby before disposal. G-10 is in a mound of overburden near the 
excavation made for horizontal drilling tests during 1976 described in 
Reference 23. However, the mound is not from that excavation according to W. 
D. Purtymun who supervised the drilling. G-13 is in a major drainage path 
away from the northeast corner of Area G. G-14 is in a drainage path north of 
the shafts and Pit 6, and G-15 is west of disposal shafts 153 and 154 and Pit 
23. All sample locations referenced in this paragraph except G-3 are outside 
of the exclusion fence. The two lowest samples, G-7 and G-8, are from within 
the fence. G-7 is in the stream channel that may be periodically scoured out 
by runoff. G-8 may have been influenced by cleanup of the former equipment 
storage area or by closure activities over Pits 6, 7, and 24. All 45 
239 • 2~ 0Pu samples except the 0- to 1-cm depth of G-7 and G-8, the 10- to 30-
om depth of G-4 and G-6, and the 1- to 10-cm depth of G-9 are more than three 
standard deviations above regional background in soil. This wide distribution 
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before 1975 (Fig. 3). Soil contaminated in this way is resuspended and 
intercepted by the Area 6 sample station. The storage yard was removed and in 
1979 the surface soil was also removed. The area was covered with 
uncontaminated soil. The distribution of 239,2~0pu in Area G soil shown in 
Figs. 14, 15, and 16 suggests that airborne concentrations will reach, or 
perhaps have reached, a plateau that will decrease very slowly over the years 
without further remedial action. Since this plateau is still three orders of 
magnitude below applicable guidelines, remedial action would be extravagant. 

Once again the uncertainty in some measurements overwhelms the results, 
i.e., for 1977,-1978, and 1979. The large averages and associated wide 
variations for the three years 1977, 1978, and 1979 are interpreted as 
contributions from atmospheric weapons tests conducted by the People's 
-Republic of China in late 1976. The influence of these tests lasted into 1979 
~nd perhaps 1980.1~ 

D. Vegetation 

Figures 8, 9, and 10 give the distribution of 3H in soil based on the 
biased selection, and Fig. 18 shows a corresponding distribution in vegetation 
using the same selection basis. The variation in 3H concentrations in 
vegetation is much wider than that in soil since roots may reach much deeper 
and therefore closer to buried sources of 3H than the 30-cm maximum depth of 
s~il samples. As with the soi. sampling results, the vegetation results show 
3H concentration- foci at sample '! ocat ions 6-5 and G-2 over Pits 1, 2, 3, 4, 
and 5; and sample location 6-4 over trenches A through H (Fig. 18). The 
substantial concentrations in some vegetation further support the contention 
that the major pathway to air for buried 3H is evapotranspiration. Evidently, 
conditions of species succession in recovery from the disturbed state, species 
differences in uptake and root depth, and both horizontal and vertical 
distributions of 3H concentrations in soil have conspired to produce the 
highest concentrations in brush and forbs growing where soil concentrations of 
3H are highest. The highest values are among samples of Chrysothamnus 
nauseosus, Artemesia caruthii, Aster bigelovia, and Eriogonum janesii ranging 
from 19 000 nCi/t for Chrysothamnus at 6-5 down through 248 nCi/t for 
Eriogonum janesii at G-14. 

Distribution of 239,2~DPu concentrations in vegetation ash corresponds 
reasonably well with the distribution in soil, although this correspondence is 
not as good as that for 3H (Fig. 20). As with 3H, dominant 239, 24 DPu 
concentrations both in soil and vegetation ash are in the section to the 
east, which contains Pits 1-5. The highest 239,24 DPu concentrations are in 
pinon pine and gramma grass to the northeast of this area (Station 6-13) in 
the dominant wind direction and outside of its fence. This observation 
further suggests that the dominant 239,24 0Pu source has been the 
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the Federal Republic of Gennany.26 Tritium concentrations at 21 pCi/t for 
Area G in 1980 were three to seven times the 3H concentrations from background 
locations. However, 1979 data did not support this observation. 1980 
measurements of 23 9 ,2~0Pu concentrations in honey indicated no differences 
between honey from Area G at 0.05 fCi/g and that from background locations at 
0.03 to 0.08 fCi/g. Observations of 239,2~0Pu concentrations in honey 
collected near Area G agree with observations from the Federal Republic of 
Germany, indicating that an~ plutonium, which might theoretically be 
transported from Area G to the surface biosphere, is not large enough to be 
differentiated from fallout.26 

IV. INTEGRITY OF CONFINEMENT 

Area G wastes are adequately confined in pits, trenches, and shafts to 
assure that exposure to the public is below applicable standards. They are 
also. adequately confined to assure that any exposure to the public is as low 
as is readily achievable. 

The Laboratory has made continued improvements in waste confinement 
methods across the years. Subsidence, which has been more common at older 
waste disposal sites, was only observed in one location over Pit 7 at Area G 
and that occurrence was remedied quickly. The observed reduction in 
subsidence is undoubtedly a result of precautions taken to avoid subsidence at 
Area G. Vegetation cover is being tested to prevent erosion of overburden 
caps over waste pits and trenches. 

Intrusion by biota appears to be limited. Although deer and coyotes have 
been seen inside the fence, there is no indication that unauthorized personnel 
can pass the exclusion fence without exceptional effort and no indication that 
those coyotes that have passed it have attempted to dig into the overburden 
confining the wastes. Pocket gophers routinely intrude into this overburden, 
but as yet there is no evidence that such intrusions are capable of 
compromising the integrity of confinement. On the other hand, mice, which 
scarcely intrude into the overburden, if at all, are burdened with traces of 
3H and 23 9,2~0Pu. Also, above ground fractions of several varieties of 
vegetation contain traces of 3H and 239,2~0Pu. Tritium in vegetation is 
from evapotranspiration while 3H in mice is from ingestion, immersion, and 
inhalation. Plutonium-239,240 in mice and vegetation is an accumulation of 
239 • 2~ 0Pu from surface-deposited waste residue, stored equipment, or 
decontamination operations. There is little evidence of other contaminants 
either from in situ gamma-ray spectra or from gamma-ray spectra of soil 
samples or vegetation samples. 

Tritium released by evapotranspiration is not confined. However, 
concentrations are not likely t~ exceed exposure standards since (1) present 
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with an improved analysis scheme; (6) additional air sampler data from 
additional air sampler stations; and (7) more extensive vegetation studies 
(corresponding to more intensive soil studies required for distribution 
eva 1 u at ion) • 
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B. Statistical Analysis 

Measurements of the air particulate samples require that chemical or 
instrumental backgrounds be subtracted to obtain net values. Thus, negative 
net values are included in the population. Although negative net values are 
not physical realities, they must be included to obtain a valid average of 
that data set of which they are a part .AI 

Uncertainties reported for maximum and minimum concentrations reflect 
uncertainties introduced both in the field (flow rate and time determinations) 
and laboratory (counting, pipetting, etc.}. These values indicate the 
precision of the maximums and minimums and represent twice the propagated 
measurement uncertainties. 

Standard deviations for station and group (regional, perimeter, and 
on-site) means are calculated using the following equation: 

N 
I 

1•1 

where 

cc- c >
2 

i 

N{N - 1) 

~ • ·Standard deviation of c, 

• 

c = annual mean of a station or group of stations, 
ci • concentration for station 1, and 
N = number of concentrations (sampling periods). 

An analysis of variance is done with groups {regional, perimeter, and 
on-site) and sampling period (month or quarter} as sources of variation. A 
commercially available software packageA2 is used for this analysis. The 
purpose of the analysis is to detect significant differences among regional, 
perimeter, and on-site means. Differences are declared significant at 
P < 0.05. This means there is a 5~ probability of error, that is, of 
concluding a difference exists when there is none. 

Next, all radioactive constitutents that exhibit significant differences 
among regional, perimeter, and on-site annual means are analyzed using a 
modified t-test for unpaired observations and unequal variancesA3. The t
test is used to compare regional/perimeter, on-site/perimeter, and regional/ 
on-site group annual means and to specifically determine if a particular group 
differed from the other two groups. 
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APPENDIX 8 

ANALYTICAL CHEMISTRY METHODS* 

I. PROCEDURES 

A. Pl utoni urn Soil and Sediment Samp 1 es 

Plutonium soil and sediment samples are dried, milled for 2 to 6 hours, 
and split into 10-g aliquots. Each aliquot is leached with HF-HN0 3 • 

Air filters are ignited in platinum dishes, treated with HF-HN0 3 to 
dissolve silica, wet-ashed with HN0 3-H 202 to decompose the organic residue, 
and treated with HN0 3HC1 to ensure isotopic equilibrium. 

Vegetation samples are ashed in a high-temperature oven and thereafter 
treated as soil samples. During dissolution, all samples are spiked with 
standardized 242Pu, which serves as a chemical recovery tracer • 

. Dissolved samples are thoroughly digested in 7.2 ~ HN0 3, and 1 ~ NaN0 2 is 
added to ensur~ that plutonium is in the tetravalent state. The solution is 
passed through a preconditioned anion exchange column. The initial eluate and 
the first 20 mt of a 7.2 M HN0 3 wash contains 24 1Arn, so it is discarded. The 
column is then washed with 7.2 ~ HN0 3 and 8 ~ HCl. Plutonium is eluted with a 
freshly prepared solution of 1 g/1 NH 4I in 1 ~ HCl. The eluate is appropri
ately conditioned and plutonium is electrodeposited from a 4% solution of 
(NH4 ) 2C204• The plated plutonium is counted on an alpha spectrometer. Values 
reported for 239pu are the sum of 239pu and 24 0Pu because both have identical 
alpha energies. 

B. Tritium 

Soils are heated to evaporate the soil moisture, the condensate is 
trapped, and 5-m! aliquots are transferred to scintillation vials. 

Atmospheric water is trapped in a desiccator in the field. Moisture is 
removed from the desiccant in the laboratory, and appropriate aliquots are 
taken for scintillation counting. Fifteen mt of scintillation liquid are 
added to each sample, which is then vigorously shaken. 

*Ref 12. 
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For samples with uranium concentrations greater than 100 ppm, another 
epithermal irradiation may be used. Following a 5-min irradiation and 10-min 
decay, we can observe the 75-keV gamma ray from 239u directly rather than 
waiting for the total decay to 239Np. Results from both epithermal methods 
have been reported in the literature.B2-84 

An advantage to having both uranium techniques available is that samples 
containing enriched uranium rna~ be measured. The 23Su content may be 
determined by delayed neutrons and the 23Bu content, by epithermal activation. 
Total uranium is the sum of these, and a rough indication of the isotope ratio 
may al s.o be given. 

A comparison of these methods with the more traditional fluorometric 
technique for uranium analysis in soils has been published.Bs 

II •. ANALYTICAL CHEMISTRY QUALITY EVALUATION PROGRAM 

Control samples are analyzed in conjunction with the normal analytical 
chemistry workload. Such samples consist of two general types. Blanks are 
matrix materials containing quantities of analyte below the detection limit of 
the analytical procedures. Standards are materials containing known 
quantities of the analyte. Analyses of control samples fill two needs in the 
analytical work. First, they provide quality control over tne analytical 
procedures so that problems that might occur can be identified and corrected. 
Second, data obtained from the analysis of control samples permit the 
evaluation of the capabilities of a particular analytical technique under a 
certain set of circumstances. The former function is one of analytical 
control; the latter is called quality assurance. 

Quality control samples are obtained from outside agencies and prepared 
internally. The EPA provides water, foodstuff, and air filter standards for 
analysis of gross alpha, gross beta, 3H, 40K, 90sr, l06Ru, l3 4Cs, l37Cs, 
226Ra, 239pu, and 241Am as part of the ongoing laboratory intercomparison 
program. The Environmental Measurements Laboratory (EML) provides soil, 
water, bone, tissue, vegetation, and air filter samples each containing many 
of the same radionuclides. These are part of a laboratory intercomparison of 
DOE-supported facilities. Uranium standards obtained from the Canadian 
Geological Survey (CGS) and the International Atomic Energy Agency (IAEA) are 
used to evaluate the uranium analysis procedures. Internal standards are 
prepared by adding known quantities of analyte to blank matrix materials. 

No attempt is made to make control samples that are unknown from the 
standpoint of the analyst. Control samples are submitted to the laboratory at 
regular intervals and analyzed in association with other samples; that is, 
they are not normally handled as a unique set of samples. We feel that it 
would be difficult for the analyst to give the samples special attention even 
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TABLE B-I 

ANALYTICAL QUALITY ASSURANCE STANDARDS FOR 
SELECTED RADIOCHEMICAL ANALYSES 

Soil 
Analysis (R ± s) 1 

Biological 
(R .:. s) 

1.13.: 0.12 (9)b 

u 1.00! 0.08 (248) 1. 02 + 0. 09 ( 6) 

~Three or more samples required to calculate s. 
Number of samples used in determination. 

Analysis 

3H 

13 'cs 

239pu 

U natural 

TABLE B-II 

RADIOCHEMICAL QUALITY ASSURANCE 
ON EPA AND EML PROGRAMS 

( 1980) 

No. of Samples R + s 

12 0.94 + 0.17 

7 1.18 + 0.07 -
10 0.83 + 0.10 

7 0.99 + 0.08 
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TABLE 8-lll 

QUANTITY Of CONSTITUENT REPORTED IN BLANKS (1980) 

No. of ~antity 
Analysis S~ples .!. s)a Units 

239pu 11 0.0003 ± 0.0064 pCi 

Uranill!l 12 13 • 8 ng 
(Delayed neutron) 

Urani~~~t 24 
(Epithermal 

13 .!. 12 ng 

activation) 

~Mean is calculated by weighting each value (x;) by its 
variance (s21). 

TABLE 8-IV 

DETECTION LIMITS FOR ANALYSES OF TYPICAL 
ENVIRONM£1-iTAl.. SAMP:..ES 

Parameter 

Air Sample 

Triti1111 

2!9pu 

Uranium 
(Delayed neutron) 

Soil Sample 

Tritium 

Urani 1111 
(Delayed neutron) 

Approximate Sample 
Volume or Weigtlt 

3 m3 

2.0 X 10~< 111113 

2.0 X 10~< m3 

1 kg 

100 g 

10 g 

2 g 

Count 
Time 

100 min 

B X lOio s 

60 s 

100 min 

5 X lOio s 

B X lOio s 

20 s 

Detection 
Limit 

Cor.: ent rat i or. 

1 X 10· 12 liCi/m.t 

3 X 10· 18 uC i /Ill! 

1 pg/m 3 

0.003 pCi/g 

1o· 1 p c;;g 

0.002 pCi/g 

0.03 ug/g 
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APPENDIX C 

SURVEY DATA 

. The data in this appendix consist of the 1979 and 1980 survey results 
organized into three tables. Table C-1 deals with radioactivity in soil, 
Table C-11 deals with radioactivity in vegetation, and Table C-III deals with 
rad)oactivity in rodents. Results were obtained by radiochemistry described 
in Appendix B, Analytical Chemistry Methods. Radioactivity in soils {soils 
and bedrock} is presented according to depth in soil. Tritium in soil is 
presented in terms of soil moisture. Tritium in biota is presented in terms 
of tissue moisture. Other radionuclides are presented in terms of dry soil, 
ashed vegetation, and dry mouse tissues. Sampling methods are presented in 
Section I.D., Survey Design Features and Survey Methods, and in Appendix A, 
Sampling Procedures and Statistical Treatment of Data. 
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TABLE C-1 (cont) 

Sample 
3H 239, 2~0bu Depth Total ~ 

location (em) (nCi/.t)a ( lJQ/g) (pCi/g) y-spectra 

G-11 0-1 6.8 :!: 0.4 5.8 :!: 0.5 0.34 :!: 0.01 trace 137Cs 
1-10 4.3 :!: 0.4 6.3 :!: 0.6 0.20 :!: 0.01 trace 137cs 

10-30 3.7 :!: 0.4 5.1:!: 0.5 0.06 :!: o.oo none 

G-12 · 0-1 12.9 :!: 0.5 4.4 :!: 0.5 0.28 :!: 0.01 trace 137cs 

1-10 10.1 :!: 0.5 3.8 :!: 0.5 0.18 :!: 0.01 none 
10-30 18.5 :!: 0.6 2.5 :!: 0.5 0.14 :!: 0.01 none 

G..:13. 0-1 59.7 :!: 1.1 4.3 :!: 0.4 0.65 :!: 0.01 none 
1-10 6.4 :!: 0.8 4.7 ±0.5 1. 35 :!: 0.02 none 

10-30 7.7 ±0.4 4.5 :!: 0.5 2.46 :!: 0.06 none 

G-14 0-1 81.0 ± 2.0 4.9 :!: 0.5 0.57 :!: 0.02 none 
1-10 75.4 :!: 1.3 5.2 :!: 0.5 1.22 :!: 0.04 none 

10-30 307.0 ± 5.0 4.6 :!: 0.5 1.71±0.05 none 

G-15 0-1 15.0 :!: 0.5 4.5 ± 0.5 1.59 :!: 0.03 none 
( 1-10 10.9 :!: 0.5 4.1 :!: 0.4 0. 74 :!: 0.02 none 

10-30 6.7 :!: 0.5 3.2 :!: 0.4 0.51 :!: 0.01 none 
\. 
~ 

:Liters of soil moisture. 
Grams of dry soil. 

cNone means no traces of radionuc1ides above normal background. 
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TABLE C-ll (cont) 

IH Total M 239, 2~tOgu 
loc1t1on Species (nCi/t}a ( ug/g) (pCi/g} -y-spectra 

&-8 Aster b1ge1ov11 
(Bigelow's ISter) 64.8 :t 1.1 0.05 :t 0.00 none 

Me111otus 1lbus 
(white sweet clover) 14.6 :t 0.5 0.10 :t 0.01 none 

&-9 Pinus edu11s 
(pinon pine) 13.8 :t 0.4 0.81 :t 0.04 none 

Juniperus .anosperma trace 
(one-seeded juniper) 7.4 :t 0.4 0.62 :t 0.02 137Cs 

6-10 Bouteloua eriopoda 
(blaclt grnna) 11.3 : 0.4 0.34 :t 0.01 

Fa11ugia paradoxa trace 
(Apache pl1111e) 3.7 : 0.3 0.92 :t 0.02 l3'cs 

&-11 Bouteloua eriopoda trace 
(grnna grass) 11.4 :t 0.4 0.570 t 0.05 0.24 ! 0.01 13'cs 

6-12 Juniperus monosperma t ra:e 
(one-seeded juniper) 35.7 t 0.7 0.45 :t 0.01 13'Cs 

(-- Andropogon desetorum 
scoparius trace 
(little blue stem) 22.9 :t 0.6 0.610 t 0.06 0.36 :t 0.02 13'Cs 

&-13 Juniperus monosperma trace 
(one-seeded juniper) 14.4 :t 0.5 0.57 :t 0.02 'Be l 37Cs 

Pinus edulis engelum 
(pinon pine) 3.28 :t 0.07 

Bouteloua eriopoda trace 
(black grnna) -2.0 :t 0.3 0.380 :t 0.03 10.6 t 0.02 lPcs 

6-14 Eriogonum janesii 
( 1ntel ope sage) 248 :t 4 0. 780 t 0.071 o.so t 0.02 none 

Andropogon desetorum 
scoparius trace 
(little blue stem) 43 t 0.8 0.390 :t 0.04 0.13 :t 0.01 l3 7Cs 

6-15 Muhlenbergia montanus trace 
(mountain muhley) 0.4 :t 0.3 0.500 :t 0.05 0.27 ! 0.01 13'Cs/6Gca 

:Liters of tissue moisture. 
Grams of tissue ash. 

CHene ~eans no traces of radionuclides above normal background. 
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APPENDIX 0 

DISCUSSION OF URANIUM RESULTS 

Uranium is at ambient background levels in all environmental media that 
were sampled and analyzed. Soil samples, for example, ranged from 2.50 pg 
total uranium per gram of soil to 6.30 1.1g/g (Table III}. Averages inside and 
outside the fence were statistically indistinguishable at each layer of soil--
0 to 1, 1 to 10, and 10 to 30 em. Moreover, those averages ranged from 4.10 
to 4.55 1.1g/g. Local soils tend to be high in uranium because of igneous 
geological formations (rather than as a result of transport from local 
facilities}. Table III values for some regional and local soils range from 
2.1 to 8.2 ~/g. This range is scarcely wider than the range 2.50 to 6.30 
pg/g observed at Area G, so Area G soil samples do not indicate uranium as a 
component of waste residue that might be transported out of the waste pits, 
trenches, or shafts, or that might have been deposited on the soil surface 
during disposal operations and subsequently transported beyond the exclusion 
fence. Figures 9, 10, and 11 do not indicate any special groupings or focal 
points of samples with higher concentrations of uranium. Soil sample results 

( .

.. ·.·do not support the argument that uranium is being transported out of Area G 
_ •aste repositories or beyond Area G as a component of transported waste 

residues. · 

Table V provides (1) results of uranium analyses on air samples collected 
at Area G and at three comparison stations roughly 5 km from Area G and 120• 
from each other and {2) averages of airborne uranium concentrations sampled 
within the Laboratory boundary, in the perimeter just beyond the Laboratory 
boundary, and at three stations representative of northern New Mexico. The 
data cover the years 1976 through 1980. Uncertainty in the data is greatest 
in 1977 and decreases through 1980. Uncertainty in 1980 data is generally 
greater than uncertainty in 1976 data. Although this pattern would be 
consistent with influence from recent atmospheric weapons testing by the 
People's Republic of China, it is probably attributable to variable dust 
loading of the filters and to variability in the natural uranium content of 
resuspended soil. 

On the other hand, 1976 results at Area G and at booster P-2 are 
statistically greater than results from White Rock, TA-33, averages from the 
Laboratory itself, the perimeter beyond the Laboratory, or from the northern 
New Mexico region. However, these results are no higher than results 
occurring at Area G, the three local comparison stations, and the averages for 
the Laboratory, its perimeter, and the region during the peak years of 1977 
and 1978. This airborne concentration pattern is consistent with the known 
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In summary, the data gathered during the present surveillance effort and 
other pertinent studies do not indicate that waste residue of uranium is being 
transported out of the waste disposal facilities at Area G to surface soil, 
air, or biota. Uranium concentrations in air and biota are orders of 
magnitude lower than normal levels of uranium occurring naturally 1n local 
soils. This is expected if the uranium in air and biota originates from 
uranium occurring naturally in.the soil. 
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TABLE E-I 

DOE RADIOACTIVITY CONCENTRATION GUIDES (CGs) 

Concentration Guidesbfor 
Uncontrolled Areasa, 

Concentration Guidgs for 
Controlled Areasa, 

CG for Air CG for Water CG for Air CG for Water 
Nuclide ! pCi /mt~ !PCi/mt~ Nuclide ~PCi/mt} {PCi/mt) 

3H 2 X 10-7 J X 10- 3 3H s x to- 6 1 x to-t 
78e -- 2 X 10- 3 7Be -- 5 X 10-2 
t37cs 5 x to- 10 2 x 10-s t37cs t x to- 8 4 'X to- .. 
238pu 1 x to-t .. 5 X 10-6 238pu 2 X 10- 12 t X 10-lt 
23CJpuc 6 x to- 1 .. 5 X 10-6 23CJpud 2 x 1o-12 1 X 10-lt 
21t1Pm 2 x 1o- 13 4 X 10-6 21tlAm 6 x 10- 12 

U, naturald 
(pg/m3t 

6 X 10- 7 U, naturale 
(pg/m3)C 

2 x 10-5 6 X 10 1.8 X 108 
1.8 X 1Q-6C 6 X 10-se 

aThis table contains the most restrictive CGs for nuclides of major interest at the laboratory 
(DOE Order 5480.1, Chapter XI). 

beGs apply to radionuclide concentrations in excess of those occurring naturally or because of 
fallout. 

cThe CGs of 23CJpu and CJ 0sr are the most appropriate to use for gross alpha and gross beta CG 
respectively. 

dane curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium 
masses may be converted to the DOE "uranium special curie" by using the factor 3.3 x 1o- 13 
mCi/pg. 

efor purposes of this report, concentrations of total uranium in water are compared with the 
ICRP recommended values that consider chemical toxicity. 
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Plan for Stabilization of Radioactive Materials 

Disposal Sites at the Los Alamos National Laboratory 

July 1983 

This report addresses actual or potential remedial actions at thirteen 

separate areas at Los Alamos which contain known or suspected subsur-

face radioactive contamination. These are disposal Areas A, B, C, D, 

E, F, G, K, T, U, V, ~1 , and X in Figure 1. Environmental surveillance 

of these sites show current ranges of surface contamination and/or 

radioactive releases from nondetectable to several orders of magnitude 

below DOE unrestricted release limits. Remedial actions identified 

for each site will address the following concerns: identified pre-

sence of low levels of residual surface contamination; surface ero

sion; inadequate surface cover over the waste; slumping or subsidence 

of the pit covers; invasion of native flora and fauna; and access con

trol. 

Detailed project plans for each site wili be formulated by a Labora

tory coo~ittee co~posed of Health, Safety, and Environment (HSE) Divi

sion personnel at a future date before each remedial operati9n com-

mences. General remedial actions will consist of: ~decontamination 

and disposal operations; clearin~ an9 grubbing; application of herbi

cides; addition of compacted cover material; grading for drainage; 

construction of drainage structures; revegetation; and fencing of the 
1 • 

areas. Tab 1 e 1 p res en t s a sum m·a r y of the· rem e d i a 1 a c t ions f or e a c h 

site. 

Area A 

Area A is located on the north side of TA-21 between DP-East and DP-

West. It was opened in late 1944 or early 1945, and closed in 1974 

(Figure 2). It covers a 5 x 103m2 (1.25 acre) area. Originally it 

contained pits for burial of TA-21-generated polonium- and possibly 

some plutonium-contaminated wastes, and two buried tanks (designated 

the "general's tanks") for storage of solution containing 239pu and 
24 1Am. Investigations indicate that these tanks, which contained an 

alpha activity equivalent to 94 g of 239pu (about half of which was 
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froc 24lAc), have not leaked. During the late-1970's, the liquid ~as 

pu~ped to a nearby liquid waste plant for treatment. 

contai~s a few inches of semisolid precipitate. 

Each tank still 

Area A -as reactivated in April 1969, with the excavation of a fifth 

pit to be used for burial of low-level debris from TA-21 demolition 

work. This pit remained active thru FY77, and in May 1978, it was 

backfilled. 

Reme~ial action in FY85 will consist of: disposition of the TRU seci-

solid prec~pitate in the tanks (under evaluation); removal and dispo

sition of the auxiliary piping; removal and disposition of a s~all 

structure (TA-21-40); removal of any contaminated soil; haul of clean 

fill =aterial and topsoil into the area; compaction of fill material; 

gradi~g of area; and revegetation of the area. 

Area B 

Area.B is located about 0.4 km (0.25 mile) west of TA-21 and covers 

2.44 x 104 n2.(6.03 acres) (Figure 3). It was used from 1946 through 

1948. The waste in these pits is contaminated with all type~ of ra-

dioactive materials used at Los Alamos, and the entire area is estima-

ted to contain no ~ore than 100 K of _239pu. 
~ . The fenced area has been 

dividec ir.to three sections. The larger sect~on has been covered with 

asphalt and made available to Los Alamos County for rental spaces for 
~- , 

storage of private camper trailers and other types of vehicles. Toe . -
second section (about 1/3 the total) was involved in a project in FY82 

to decontaminate and stabilize the ground surface. Investigations in 

recent years showeft considerable areas of surface contamination, and 

slumping of burial pit covers which had left wastes exposed. Undesir

able vegetation was removed from the site and approximately 9000 m3 

(12000 yd3) of new cover material was compacted over the area. Top

soil was added and the new surface was reseeded with a mixture of 

native grasses. Total project costt funded by IWO, was approxioately 

$90K. 

Remedial action on the third m~ch smaller section at far western end 

of Area B (1.05 x 103m2 or 0.26 acre) will entail emplacing a cap 
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cover over the subsided area followed by grading and revegetation. 

This wor~ is scheduled for FY85. The asphalt paved area will continue 

to receive yearly ~aintenance. The stabilized area on the eastern end 

will require a "baseline" environmental survey. 

Area C 

Area Cis located south of TA-50 and occupies 4.8 x 104m2 (11.8 

acres) (Figure 4). It contains 7 pits (one of which was designated a 

hazardous chemical pit), and 108 disposal shafts. The pits and shafts 

contain alpha and beta-gamma wastes. Area C was used from 1948 to 

1969. There are some low levels of residual surface contamination and 

signif·icant slumping of pit covers within Area C. 

The project currently planned for Area C consists of splitting the 

work into four seg~ents. Work is scheduled for FY83 and 84, with a 

possibility of extending into FY85. Ge&eral remedial action will con-

sist of filling in the subsided areas, grading the area, and revegeta

tion~ So~e fencing and addition of a gate also are planned, along 

with the reooval of some surface debris. Total cost of the Area C 

work currently is estinated to be approximately S340K. 

Area D 

Area D covers 1.2 x ~02 m2 (0.03~acre) in the eastern part of TA-33 

(Figure 5). This site contains' two un~erground chambers that were ' . 

used for detonation of experimental devices in 1948. The chambers 

were contaminated with polonium (now decayed) and perhaps a trace of 

uranium. One shaf~ since has been backfilled. 

This is a low priority area with no definite plans at present for re

~edial action as it is not known if any contamination now is present. 

Area E 

Area E is located in the southern part of TA-33 and consists of 

approximately 2.8 x 103m2 (0.69 acre) (Figure 6). The site contains 

6 pits and an underground chamber. The chamber was destroyed by 
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experi~e=tation in 1950 and is probably contaminated with polonium 

(now decayed) and perhaps some uranium. The pits were in use from 

1951 to tr.e mid-sixties for disposal of polonium, uranium, and 

berylliuu contaminated solid wastes. 

The underground chamber is overlaid by a concrete slab with a center 

opening. The opening will be plugged with concrete and sloped to 

drain out~ard from the shaft. In addition, backfill will be hauled to 

the site ~hich will be compacted, graded, and revegetated. A power 

pole and 

posed of 

sooe miscellaneous concrete blocks will be removed and dis-

. a Area G. This work is scheduled for FY86 • In FY83, a 

chain li~k fence and vehicle gate will be constructed to properly en

close 'the area. 

Area F 

In l 9 4 6 , a 7 3 9 m 2 ( 0. 1 8 a c r e ) t r a c t on Two-M i 1 e Me s a e a s t of T A- 6 w a s 

set aside for a one-time burial of obsolete materials (Figure 7). 

pits contain small a1:1ounts of 90sr-, 137cs-, and HE- contaminated 

o.'astes. 

The 

The areas will be fenced in FY83, and in FY86 some surface stabiliza-

tion will be done on the north side where erosion is occurring. 
.. o, 

Some 

fill will be hauled in and compacted, and ero~ion control structures 

will be constructed. The arei will then be revegetated. 
..... , -. 

Area G 

Area G is located on top of the Mesita del Buey Mesa in TA-54 and is 
I 

the main active radioactive solid waste burial/storage site at the La-

boratory (Figure 8). The area has been in use since 1957, and is 

expected to remain active through the next 20-25 years. The area was 

expanded to a total area of 2.55 x 105m2 (63 acres) in FY77; future 

expansio~s of this area are planned. Burial/storage facilities within 

the area include pits, shafts, trenches, and pads, all of varying di

mensions. A core detailed description of the use of these facilities 

and of current waste management operations is contained in Los Alamos 

Final Environmental Impact Statement. Ongoing operational site 
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~aintenance takes care of minor remedial work; no major im~ediate 

rerr.edial needs have been identified. 

Area K 

This area is located at TA-33 and occupies approximately 10m2 (0.003 

acre) (Figure 9). A shallow pit (slump) in the area was used for dis

posal of tritium contaminated solutions between 1950 and 1959. Septic 

tanks in the area have received liquid wastes contaminated with 233u 

and 238u. One other septic tank received two releases of plutoniure-

contaminated liquid in 1961. Ko estimates have been made of the curie 

content of.these various wastes. 

The septic tanks are in current use. Detailed surveys and surveil-

lance ~ill be conducted to evaluate the need for any remedial action 

required. Any ~ork required will be planned for FY87. 

Area T 

\. Area T occupies 3.6 x 103m2 (0.88 acre) and is located on the north 

side of TA-21' to the "~'.'est of Area A (Figure 10). Four absorption beds 

handling DP-~est liquid waste from 1945 through 1952 are located 

t h e r e • F r o o 1 9 5 2 t o 1 9 6 7 , t h e b e.d s we r e us e d in f r e q u e n t 1 y f o r o v e r -

flo~s and for wastes that were not treated adequately. In 1968, the 

area bet~een the absqrption beds was chosen for a shaft field for dis-. ~- , 

posal of ceDent paste waste fro'm the was·t'e treatment plant TA-21-257. . ..... 
This paste has been pumped into 1.2-m (4-ft) to 2.4-m (8-ft)-diameter 

by 18.3 (60-ft)-deep disposal shafts. A storage pit was dug in late 

1974 beyond the snaft field in the western portion of the area. This 

pit contains the corrugated metal pipes filled with transuranic cereent 

paste. 

Detailed surface and subsurface evaluations will be conducted to de

termine the amount of surface cover and stabilization required. The 

area will require some fill to cover an open trench. General grading 

of the area to provide proper drainage, and revegetation efforts will 

be conducted. Disposal of the filled corrugated metal pipes will be 

perforced at a much later date (beyond 1990) in conjunction with 



retrieval and shipoent of TRU wastes to WIPP. The area will require 

additional fencing. 

~unding peri;~its. 

Area U 

This work is planned for FY85 and/or FY86, as 

This area, located on the north side of DP-East, TA-21, covers 1.2 x 

103m2 (0.3 acre) and contains several absorption beds similar to 

those in Area T (Figure 11). The beds were used for subsurface dis-

posal of conta~inated liquid wastes between 1945 and 1968. The pri-

Qary contaminant was 210Po. No records exist of the amount dis

charged; however, the short half-life of the material has by now re

sulted in decay to innocuous levels. During 1953, approximately 2.5 

Ci of 227Ac ~ere discharged into these pits. 

Trees and shrubs in the area will be removed and herbicides applied to 

deep rooted plants. Fill material will be hauled in and compacted, 

and revegetation ~ith native grasses is planned. The pedestrian gate 

will be sealed and a vehicle gate installed. Decontamination and dis-

( posal of an existing drainage line (inactive) will be accomplished 

concurren~ly ~ith this work scheduled for FY85. 

Area V 

This area is located,southwest of TA-21, and was used for the disposal .... , 
of c o n t a :n i n a t e d 1 i q u i d w a s t e f r·o m 1 au n d r y' o p e r a t i on s be t we e n 1 9 4 5 a n d 

1961, using absorption beds similar to those at Area T (Figure 12). 

The area covers approximately 4 x 103m2 (1.0 acre); it received 

wastes containing an estimated total of 3 Ci of 89sr, 140Ba, and 
I 

140La. Scall quantities of 90sr and 239pu were also contained in the 

waste. 

Scheduled work for FY83 consists of fencing the area. In FY85 the 

remedial ~ork will be completed. This work will consist of bringing 

in fill material, compacting and grading the area, and revegetating 

with native seeds. Decontamination and removal of an acid tank and 

associated piping needs to be resolved. 
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Area ~ 

At this location at TA-35 (Figure 13) are two buried 0.20-m (8-in)

diaceter x 30-m (100-ft)-long stainless steel tanks. When the LAMPRE 

reactor ~as shut down in 1964, the sodium coolant was drained into 

these tanks and the tanks ~ere sealed. Each tank contains 100-150 L 

(25-40 gal) of irradiated sodium kno~n to be contaminated ~ith 137cs, 

22Na, and 239pu. Work ~as completed in early FY80 to "entomb" the 

tops of the tanks (at ground level) in a reinforced concrete structure 

(Figure 14). Consequently, no further ~ork currently is anticipated 

ior this site. 

Area X 

This is a 2 x 102m2 (0.05 acre) tract that is the burial site of the 

containcent shell of the LAPRE II Reactor decommissioned in 1959 and 

buried in 1960 (Figure 15). The vessel that housed the LAPRE II Reac-

tor is buried under a paved area south of building TA-35-2. It is 

actiyated a~d contains small amounts of uranium. Depending on the 

availability of future D&D funding, it may be removed and buried at 

the laboratory radioactive ~aste disposal site. This would ~equire 

office t~ailers no~ in the area to be relocated at least temporarily. 

The location has been marked and no detectable radiation levels exist 
~ . 

at the paveoent surface. 

• 
If the reactor core ever is removed, som~ fill material ~ould be com-

pacted in the hole left by the excavated vessel. Associated piping 

also ~ould be excavated and removed. Repaving of the parking lot and 

revegetation of d~sturbed areas would complete the remedial work. 



\.'aste 

Area 

A 

B 

( 

Dates 

Used 

1944-47 

1969-77 

mid-1940's 

1946-48 

1948-69 

1948 

LOS ALAMOS NATIONAL LABORATORY 

Radioactive Waste Disposal ARea 

TABLE I 

Size -

~aste Type Acres 

General Lab 1.25 

Decommissioning 

Liquid/Sludge (TRU) 

General Lab - TRU 

..... , 

6.00 

General Lab - TRU 11.80 

Polonium (now 

decayed), 

Uranium (?) 

3.00 

Remedial Date 

an·d Plan 

~ - Disposition 

of tanks, removal 

and disposition of 

piping, structure, 

and contaminated 

soil. Addition of 

surface cover and re-

vegetation. 

3.75 acres asphalt 

paved, with yearly 

maintenance per

formed. 

FY82 -, 2 acres sta

bilized. 

FY85- 0.26 acres 

will receive a sur

face cover and re

vegetation. 

FY83-84(85) - Removal 

and disposal of sur

face debris, addition 

of surface cover and 

revegetation, addi

tion of fencing and 

access gate. 

No plans developed, 

site under evalua

tion, work as re

quired FY87. 



~·as t e Dates 

~rea Used 

E 1951 to 

mid-1960's 

F 1946 

( 

G/ 1957 to 

present 

K 1950-59 

LOS ALAMOS NATIOKAL LABORATORY 

Radioactive Waste Disposal ARea 

TABLE I (Page 2) 

Size -
V.'aste Type Acres 

u , Be Solids o. 7 0 

Special 0. 18 

equipment 

... 

•.. 
~ 

..,.. 

General Lab - TRU 63.00 

H-3, U-238, • 003 

U-233 solutions 

Remedial Date 

and Plan 

FY 83 - Fencing and 

access control. 

FY81 - Plugging of 

shaft with concrete, 

additional surface 

cover, and revegeta-

tion. 

FY83 - Fencing and 

access control. 

FY86 - Clearing and 

disposal of deep 

rooted vegetation, 
' 

addition of fill 

material, erosion 

control structures 

constructed, and re-

vegetation of area • 

FY83 to immiedate 

future - This is an 

active site and on-

going maintenance 

takes care of minor 

remedial work; no 

immediate needs re-

required. 

FY 87 - Work as re-

quired. The area 

needs to be evalua-



\."as te 

Area 

T 

( 

u/ 

v/ 

Dates 

Used 

1945-67 

1968-present 

1975-82 

1945-68 

1945-61 

LOS ALAMOS NATIONAL LABORATORY 

Radioactive Waste Disposal ARea 

TABLE I (Page 3) 

Waste Type 

TRU Liquids 

Cement Paste Burial 

TRU Storage 

... 
Ac-227 Liquids 

•.. 

Sr-90, Pu-239 

Laundry liquids 

Size -

Acres 

0.88 

1. 0 0 

Remedial Date 

and Plan 

ted and no plans have 

been formulated. The 

area is in current 

use. 

FY85-86 - Surface 

cover and revegeta-

tion required. Some 

fencing v.'ill be 

added. Addition of 

surface cover and re-

_vegetation, construc

tion of drainage 
' 

structures • 

FY85 - Clearing of 

trees and shrubs, ap

plication of herbi

cides, addition of a 

surface cover, reveg

etation of the area. 

FY83-84 - Fencing of 

the area. 

FY85 - Addition of a 

surface cover and re

vegetation. Deconta

mination and removal 

of an acid tank and 

piping (under evalua

tion). 



Waste 

Area 

X/ 

Dates 

Used 

1964 

1960 

LOS ALAMOS NATIONAL LABORATORY 

Radioactive Waste Disposal Area 

TABLE I (Page 4) 

Waste Type 

Sodium in tanks 

Reactor Shell 

.. 

•.. 

Size 

Acres 

• 002 

0.05 

Remedial Date 

and Plan 

FY80 - Sodiuo tanks 

entombed. 

Evaluation not com

pleted; no relliedial 

action currently re

quired. 

' 
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ATT. 5: 

ENCLOSURE- 14 
SAMPLING PROCEDURES/ANALYTICAL 
ME 'mODS/ CHAIN OF CUSTODY/ AND 
QUALITY' ASSURANCE PROGRAM 

SAMPLING PROCEDURES/ANALYTICAL METHODS/CHAIN OF CUSTODY/ 
AND QUALITY ASSURANCE PROGRAM 

SAMPLING PROCEDURES 

Quality assurance (QA) in sampling is critical to the 
production of useful data because it must be assumed that 
the acquired sample is representative of the process or 
effluent stream under investigation. The sampling plans 
must be sufficiently comprehensive to ensure that this level 
of representativeness is obtained and, as such, combines 
good sampling practices with a QA program, both of which are 
monitored for eftectiveness through the QA program. 

The Laboratory follows the sampling procedures required-
in the standard analytical references, which are part of the 
federal regulatory guidelines establishing test procedures 
for the analysis of pollutants. 

ANALYTICAL PROCEDURES 

Quality assurance in analysis is accomplished by: 
establishing good laboratory practices; maintaining a QA 
program: and monitoring the accuracy, precision, and 
detection limits with which results are produced. 
Analytical methods r&Qognized andjor required by the 
Environmental Protection Agency (EPA)* are utilized. A QA 
program using sample blanks, duplicates, spiked samples, and 
standards is employed. --

CHAIN OF CUSTODY 

To ensure that environmental measurement activities 
result in data of known quality that are complete, 
respresentative, comparable, valid, of known precision and 
accuracy, and legally defensible, it is necessary to use 
reliable chain-of-custody procedures applicable to both 
field and laboratory operations. A comprehensive chain-of
custody system is utilized on regulatory-related sampling as 
dictated by professional judgement. Accurate documentation 
is maintained on all samples collected regardless of the 
rationale for sample collection. 

QUALITY ASSURANCE 

The u.s. Code of Federal Regulations is consulted on 
all environmental regulatory programs in order to ensure the 
Laboratory's sampling programs are in compliance with all 
regulatory requirements for sampling and analysis*. EPA 
guidance is used as a framework for sample collection, 
sample preservation, transportation, chain-of-custody, and 



. .. 

analysis. Most recently, the EPA National Enforcement 
Investigation Center has been contacted and a field 
monitoring and laboratory training course has been scheduled 
to further improve the Laboratory's quality assurance 
program. -

::!-

*40 CFR Part 136 Guidelines Establishing Test Procedures for 
the Analysis of Pollutants 

40 CFR Part 261 "Identification & Listing of Hazardous 
Wastes" 

SW846 "Test Methods for Evaluating Solid Waste" 
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TABLE 1 

Preservative Action Applicable to: 

HgCI2 Bacterial Inhibitor Nitrogen forms, 
-

Phosphorus forf!l~ 

Acid (HN03 ) Metals solvent, pre- Metals 

vents precipitation 

Acid (H2so4> Bacterial Inhibitor Organic samples 

(COD, oil & grease 

organic carbon), 

Nitrogen-phosphorus 

forms 

Salt formation with Ammonia, arnines 

organic bases 

Alkali (NaOH) Salt formation with Cyanides, organic 

volatile compounds acids 

Refrigeration Bacterial Inhibitor, Acidity-alkalinity, 

Retards chemical organic materials, 

-- reaction rates BOD, color, odor, 

organic P, organic 

N, carbon, etc., 

biological organism 

(coliform, etc.) . 

In summary, refrigeration at temperatures near freezing or below is the best preservation 

technique available, but it is not applicable to all types of samples. 

The recommended choice of preservatives for various constituents is given in Table 2. These 

choices are based on the accompanying references and on information supplied by various 

Regional Analytical Quality Control Coordinators. 

vii 



TABLE 2 (Continued) 

Vol. 

Req. Holding 

Measurement (rnl) Container Preservative Tirne(6) 
·:: p.. 
- -· 

Fluoride 300 P,G Cool, 4°C 7Days 

Hardness 100 P,G Cool, 4°C 7 Days 
HN03 to pH<2 

Iodide 100 P,G Cool, 4°C 24 Hrs. 

- MBAS 250 P,G Cool, 4°C 24 .Hrs. -....._ 
---

Metals 

Dissolved 200 P,G Filter on site 6Mos. 

HN03 topH<2 

Suspended Filter on site 6 Mos. c: ,., 
Total 100 HN03 topH<2 6Mos. 

Mercury 

D.i&solved 100 P,G Filter 38 Days 

HN03 to pH<2 (Glass) 
-.. 

13 Days 

(Hard 

Plastic) 

Total 100 P, G HN03 to pH<2 38 Days 

(Glass) 

13 Days 

(Hard 

Plastic) 

ix 
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TABLE 2 (Continued) 

Vol. 

Req. Holding 

Measurement (ml) Container Preservative Time(6) 

-
-=~ 

Hydrolyzable 50 P, G Cool, 4°C 24 Hrs. ( i) :-

H2 S04 to pH <2 

Total 50 P,G Cool, 4°C 7 Days 

Total, 

•.. Dissolved . 50 P,G Filter on site 24 Hrs.<4 > 
'- Cool, 4°C ----

Residue 

Filterable 100 P,G Cool, 4°C 7 Days 

----- Non-c~ 
Filterable 100 P,G Cool, 4°C 7 Days 

Total 100 P,G Cool, 4°C 7Days 

--Volatile 100 P,G Cool, 4°C 7 Days 
. --

Settleable Matter 1000 P,G None Req. 24 Hrs. 

Selenium 50 P,G HN03 to pH<2 6Mos. 

Silica 50 Ponly Cool, 4°C 7Days 

Specific 

Conductance 100 P,G Cool, 4°C 24 Hrs. (S) 

Sulfate 50 P,G Cool, 4°C 7 Days 

xi 



: .. --

STANDARD 
METHODS 
For the Exan1ination of 
Wate·r and Wastewater 

FIFTEENTH EDITION 

Prepared and published jointly by: 

AMERICAN Pusuc HEALTH AssoaATION 
AMERICAN WATER WoRKS AsSOCIATION 
WATER PoLLUTION CoNTROL FEDERATION 

Joint Editorial Board 

ARNow E. GREENBERG, APHA, Chairman 
josEPH). CoNNORs, AWWA 
DAVIDjENKINS, WPCF 

MARY ANN H. FRANSON 
Managing Editor 

Publication Office: 
American Public Health Association 
1015 Fifteenth Street NW 
Washington, DC 20005 

-.J~ ALAMo:, 
NATIONAL LABORATORY 

JUL 211981 

;;,; 
• ·: '.!!" 
;,,J./;·, 
~)\f 
~::~ 

!<;:~ 
c.; 

,:· .. ..::·· 
~· ,, .. :;: 
::.( • .::._.:t 

;,-·;·,~, 



1 • 

f 

c 

( 

HANDBOOK FOR 
MONITORING INDUSTRIAL WASTEWATER 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
Technology Tr.,sfer 

August 1973 



UPDATE NUMBER II 

TO 

TEST METHODS FOR EVALUATING SOLID WASTE 

-_Physical/Chemical Methods-

SW-846 

Second Edition 

Revised 

- ...... ,.). 
-- . 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

1985 



ENCLOSURE 15 

TRANSMITTAL LETTER FOR NPDES 
REAPPLICATION, APRIL 7, 1986 


