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CERTIFICATION OF COMPLETION 

I certify that all the work pertaining to the voluntary corrective action (VCA) at PRS 21-024(e) has 
been completed in accordance with the Department of Energy approved VCA plan entitled 
Voluntary Corrective Action Plan for TA-21 Septic Tank 21-024(e). Based on my personal 
involvement or inquiry of the person or persons who managed this clean up, a review of all data 
gathered, and a visit to the site, to the best of my knowledge and belief all criteria of the plan have 
been met or exceeded. I believe that the completion of this VCA is protective to both human 
health and the environment. I am aware that there are significant penalties for submitting false 
information, including the possibility of fines and imprisonment for knowing violations. 

Garry Allen --fo ~------
Field Unit One Project Leader 
Environmental Restoration Project 
Los Alamos National Laboratory 

_1_1_ dr-_2_1~----
Date signed 
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Voluntary Corrective Action Completion Report 
Potential Release Site 21-024(e) 

TA-21 Septic Tank 

DESCRIPTION 

Potential release site (PAS) 21-024(e) is the location of a septic system that routed sewage from 
Building T A-21-20 (removed in 1965) through a concrete septic tank to the ground surface on the 
south rim of DP Mesa above Los Alamos Canyon. The outfall of the septic tank is broad and open 
with a clearly defined drainage channel. Results of investigations at this site1 suggested that the 
only contaminant present at levels greater than Los Alamos National Laboratory (LANL) screening 
action levels2 was plutonium-239. 

PAS 21-024(e) is listed in the Hazardous and Solid Waste Amendments (HSWA) module of 
LANL's Resource Conservation and Recovery Act (RCRA) permit. When results of the RCRA 
facility investigation (RFI) at this site were reported, 1 LANL proposed to the Environmental 
Protection Agency (EPA) that no further action be taken for RCRA constituents and a risk 
assessment be performed for radioactivity. EPA accepted this proposal and recommended a 
request for a Class 3 modification to the HSWA module in a notice of deficiency.3 

CORRECTIVE ACTION 

PAS 21-024(e) at Field Unit 1, TA-21, was selected for voluntary corrective action (VCA). A VCA 
plan was prepared, and the plan was approved by the Department of Energy (DOE).4

'
5 The VCA 

was conducted according to the plan with one minor deviation (noted below). This report provides 
the results of the VCA. 

Action on this PAS began on July 26 when the septic tank at PAS 21-024(e) was sampled to 
characterize its contents for waste disposal (Fig. 1 ). A hand auger was used to obtain one 
representative sample from the entire 0-to-8-ft depth of the tank; the sample was analyzed for 
metals (using toxicity characteristic leaching procedures [TCLP]), semivolatile organic 
compounds, and isotopic plutonium. Three additional samples were collected from the top, 
middle, and bottom of the tank contents and analyzed for volatile organic compounds. To ensure 
worker health and safety and to meet the requirements of the fixed analytical laboratory, samples 
were screened for radiation and volatile compounds using hand-held instruments and mobile 
laboratory techniques. 

On August 22 and 23, the drainage area below the septic tank outfall was surveyed for low-energy 
gamma radiation.6 At 12 locations where an increase in low-energy gamma radiation was identified 
(Fig. 1 ), additional field instruments were used to quantify alpha activity (also indicating possible 
plutonium-239 contamination). To verify field results, six samples from these locations were sent 
to an off-site laboratory for plutonium-239 analysis. 

' Phase Report Addendum 18 and 1 C: Operable Unit 1106 RCRA Facility Investigation, LA-UR-94-4360, January 1995. 
2 Action level developed for Environmental Restoration Project screening assessments; documented in Installation Work Plan for 
Environmental Restoration, Appendix J, September 1994. 
3 List of Deficiencies: Operable Unit 1106, RFI Reports 18, 1C, and Addendum 18 and 1C, March 1995. 
• Voluntary Corrective Action Plan for TA-21 Septic Tank 21-024{e), September 12, 1995. 
5 Memo from B. Koch toT, Taylor, Re: VCA Plan for 21-024(e), September 12, 1995. 
6 Low-energy gamma radiation is emitted by americium-241, which is a daughter of plu1onium-241. Plu1onium-241 is a 
contaminant of the plu1onium-239 separation process and is commonly used to indicate the presence of plutonlum-239. 
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On September 7 and 8, the contents of the septic tank were removed ·with a backhoe and placed 
in five waste containers, resulting in approximately 18 yd3 of waste. The containers were moved to 
MDA V at T A-21 where they will be stored until they can be disposed of properly as low-level 
radioactive waste. Backhoe operations were monitored for radiation and volatile compounds using 
hand-held instruments. When the tank was empty, a LANL radiation control technician swiped the 
walls of the tank and detected no removable radioactivity. In accordance with New Mexico 
regulations for abandoning septic tanks, the inlet and outlet lines were grouted with concrete, the 
tank was filled with pea gravel, and the area was regraded. On September 15; the surrounding 
area was reseeded and restored to original condition. 

The VCA was completed with the following deviation from the approved VCA plan: samples from 
the drainage area were sent to a fixed analytical laboratory to verify results obtained with field 
instruments, which was not required in the plan. 

RESULTS 

The results of septic tank contents analyses are presented in Table 1; the results of drainage area 
analyses are presented in Table 2. Copies of all data reports are available and will be provided 
upon request. 

Septic Tank Contents. One semivolatile organic compound, chrysene, was detected. This 
compound, a polyaromatic hydrocarbon, is a constituent of asphalt, road oil, and diesel fuel and 
would collect in this tank when precipitation runs off parking areas to the north. Chrysene in the 
septic tank does not make the contents a hazardous waste. One volatile organic compound, 1 A
dichlorobenzene, was also detected. This compound would be considered hazardous if it had 
been discarded as a commercial chemical product. off-specification species, container residue, or 
spill residue thereof; at PAS 21-024(e), however, these criteria do not apply. All metals detected 
in the toxicity characteristic leachate were present at levels less than the toxicity characteristic 
regulatory level.7 These results confirm the absence of RCRA hazardous constituents in the VCA 
waste. 

Plutonium-238 was detected at a level greater than the upper tolerance limifl but less than the 
process area baseline; 9 plutonium-239 was detected at a level greater than both the upper 
tolerance limit and process area baseline. These results confirmed the presence of radioactivity in 
the VCA waste. Because the cleanup level10 for plutonium-239 was not exceeded, however, 
cleanup actions at the septic tank were limited to abandonment in accordance with New Mexico 
regulations. 

Drainage Area Samples. Results of field analyses indicated that plutonium-239 levels were 
less than the cleanup level throughout the drainage area, except possibly at sample locations 21-
4066 and 21-4069 (Fig. 1 ). Results of laboratory analyses on samples from these and other 
locations confirmed that all samples had plutonium-239 levels less than the screening action level2 

and the cleanup level. 10 

Correspondence between laboratory and field results was poor, however, and most plutonium-
239 laboratory results were much less than the estimated concentrations, which are calculated 

7 Level at which a solid waste containing this compound is regulated as a characteristically toxic hazardous waste; documented 
in 40CFR261.24. 
8 Umit at the 99th percentile with a 95% confidence level of a range of regional background concentrations; documented in 
Statistical Comparisons to Background, Part I, LA-UR-95-1217, March 28, 1995. Umit at the 95th percentile has not been 
calculated for plutonium isotopes. 
9 Comparison value developed from the 95.5% confidence level of ambient analyte concentrations in soil from TA-21 process 
areas; documented in Phase Report 1C: TA-21 Operable Unit RCRA Facility Investigation, LA-UR-94-228. February 28, 1994. 
1 0 Decontamination and Decommissioning Program cleanup level determined using RESRAD. Version 5.191 , Code for 
Calculating Residual Radioactivity in Soil for a 100 mrem/y dose to a resident farmer. 
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assuming that all alpha activity greater than background was from plutonium-239. If we do not 
make this assumption, the poor correspondence may be explained by the presence of uranium, 
which was detected at levels greater than the upper tolerance limit and process area baseline but 
less than the screening action level in samples analyzed and reported as part of the Phase I RFI. If 
uranium is responsible for the additional alpha emissions, the levels of uranium-234 and uranium-
238 would total129.7 pCi/g, or 64.85 pCi/g of each of these isotopes, at location 21-4069 where 
alpha radioactivity was greatest. Such values exceed the upper tolerance limit and the process 
area baseline for both isotopes and the screening action level for uranium-238, although not for 
uranium-234. 

Given these values, it is appropriate to analyze the cumulative impact of radionuclides on human 
health to determine if the designated cleanup levels have been exceeded. The results of this 
analysis are presented in Table 3. The sum of the ratios of maximum analyzed values to cleanup 
levels is less than one, suggesting that these radionuclides taken together do not exceed 
cleanup levels. 

Although the laboratory and field results for plutonium-239 do not correspond, the additional 
alpha emitters (if assumed to be uranium isotopes) do not exceed cleanup levels. Because the 
cleanup level was not exceeded, no cleanup actions were taken in the drainage area. 

CONCLUSIONS 

This PAS can be removed from the HSWA module, as recommended by EPA.3 The VCA ad
dressed the radioactive contamination in the septic tank and drainage area and resulted in tank 
abandonment according to New Mexico regulations. This report serves as the formal request for 
DOE concurrence that PAS 21-024(e) need no longer be considered a discrete PAS for 
radiological issues, PAS 21-024(e) may be dropped from the list of Environmental Restoration 
Project PASs, and no risk assessment for radioactivity is necessary at PRS 21-024(e). 

VCA Report for PAS 21-024(e) 3 1/23/96 
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Table 1. Results of Septic Tank Contents Analyses for Waste Characterization at PRS 21-024(e) 

Semivolatile Organic Volatile Organic 
Radionuclides Metals" Compounds Compounds 
23spu 239pu As Ba Cd Chrysene 1 ,4-Dichlorobenzene 

Comparison Value (pCi/g) (pCVg) ((lg/L) (J.lg/L) (J.lg/L) (J.lg/kg) (J.lg/kg) 
Upper tolerance limit" 0.014 0.052 Nee Nee Nee Nee Nee 

Process area baseline0 6.21 9.41 Nee Nee Nee Nee Nee 

Toxicity characteristic Nee Nee 5,000 100,000 1,000 Nee Nee 
threshold value• 

Semivolatile Organic Volatile Organic 
Radionuclides Metals Compounds Compounds 

Location Sample Depth 23spu 239pu As Ba Cd Chrysene 1 ,4-Dichlorobenzene 
10 10 (ft) (pCi/g) (pCi/g) (J.lg/L) (J.lg/L) (J.lg/L) (J.lg/kg) (J.lg/kg) 

21-4046 121-95-0341 0-2.5 NA NA NA NA NA NA ND9 
21-4046 121-95-0342 2.5-5.0 NA NA NA NA NA NA ND9 

21-4046 121-95-0343 5.0-8.0 NA' NA NA1 NA NA NA 170 
21-4046 121-95-0344 0-8.0 0.02 19.5 78.7 1340 542 eoo NA 
a Analyzec ustng tox1c1ty charactens!lc leachtng procedures ( 1 (.;LI-'J .. 
b Umit at the 99th percentile with a 95% confidence level of a range of regtonal background concentrations; limit at the 95th 

percentile has not been calculated for plutonium isotopes 
c Not calculated in comparable units 
d Comparison value developed from the 95.5% confidence level of ambient analyte concentrations in soil from TA-21 

process areas 
e Level at which a solid waste containing this compound is regulated as a characteristically toxic hazardous waste 
f Not analyzed 
g Not detected 

Table 2. Results of Drainage Area Analyses at PRS 21-024(e) 

239pu 

Comparison Value (pCi/g) 

~er tolerance limit' 0.052 
Process area baseline" 9.41 
::x:reentnq ac!lon level" 18 
Cleanup levelu 75 

Fteld Analysis lab Analysis 

D(fp.\h 
Estimated 239Pu 239pu 

Location ID SampleiD ln. (pCVg) (pCi/g) 
21-4065 121-95-0381 0-6 64 14.6 
21~ 121~5-0382 6-12 11 I\,IP," 
21-4066 121-~5-0~ 0-6 101 17.1 
21-4Uti7 121-~5-W!l4 0-6 ;j4 NAe 
21-40tXj 121-95-0385 0-6 ;:l) 5.1 
21-4069 121-95-0386 0-6 142 12.3 
,21-40/0 121-~5-o~tl7 0-b 13 NA" 
121-4071 121-95-0388 0-6 47 NA" 
21-4072 121-95-0389 0-6 9 NA' 
21-4072 121-~5.{)~00 6-12 44 3.7 
21-4()7~ 121il5-0391 0-6 1 NA" 
21-4073 121-~5-W~2 6-12 9 NA" 
21-4074 121-95-0393 0-6 < 1 NA' 
21-4075 1£1~5-0394 0-6 < 1 2.3 
21-4U7b 121-~!:>-{)~~s 0-6 3) NA" 
21-4076 121-95-0300 b-12 4 NA' 
21-4076 121-95-0397 12-18 3J NA• 

a Limit at the 99th ercenttle With a 95% connoence level ot a ran e ot regtonal background concentrations; I p g imit at the 95th 
percentile has not been calculated for plutonium isotopes 

b Comparison value developed from the 95.5% confidence level of ambient analyte concentrations in soil 
from TA-21 process areas 

c Action level developed for Environmental Restoration Project screening assessments 
d Decontamination and Decommissioning Program cleanup level determined using RESRAD, Version 5.191, Code for 

Calculating Residual Radioactivity in Soil for a 1 00 mrem/y dose to a resident farmer 
e Not analyzed 

VCA Report for PAS 21-024(e) 5 1/23/96 



Table 3. Analysis for Cumulative Impact of Radionuclides Found Above Upper Tolerance Limits at 
PRS 21-024(e) 

Maximum Analyzed Value Cleanup Level 
Radionuclide (pCi/g) (pCi/g)• Ratio 

Plutonium-238 0.14 85 0.002 
Plutonium-239 17.1 75 0.228 
Uranium-234" 64.85 400 0.162 
Uranium-238" 64.85 350 0.185 
Sum 0.58 
a As determined us1ng FIESR• ·-· Vers1on 5.191, Gode tor Galculatmg Residual Had1oactlv1ty 1n !::loll tor a 100 mrerrvy dose to a 

resident farmer 
b Activity of each uranium isot~e is estimated to be half the difference between the estimated 239Pu concentration (from field 

analyses) and the analyzed Pu concentration (from laboratory analyses) 

VCA Report for PRS 21-024(e) 6 1/23/96 



"') 

'It 
N 
~ 
IIQ .... 
In 
tO 
10 
ln 
0 
LU 

f 
V> 
~-
u 
UJ 

.I 
0 
oc 
C).. 

o3 

~ 
Ill 

=::: 
C).. 
CD 

""' 
~ 

co 
(J1 

I 
~ 

I 
~ 

I •
) 

) 

' ' ) 

' ) 
~ >
~ Cl 

1ffi 
7-
w 

j $; j i j 

LOS ALAMOS 
.AilRA OfFICI!: 

(UI\0) 

.~ j~ ~ ~·-· ~~-J ;1::-=a;, ;~,. "' - . 
~~~:. 1~_, 

DOCtJM.F.NT REVIEW/R.ESPONSE 
DOC'JI'I1..E; F111&1 Reports ~ Ccrt. O!' Co~letion for VCA's (T A-21 review) 

~- ~..,..-r~ .,.........,, ~~··=-t 

..... _L .. J_ 

rrnMI PAGE, SECTION I, 
oa DtiWJMG 1. 

COMMIIMW USPONSit 

H 7 Pqc2&S 

II 8 Pagel&. S 

I 9 Pqe2 

JO Pag1:2cl6 

11 hga1.&.6 

rRS 2!~d. SErTIC SYSTFAf AND outFALl. 

/u. per EPA, shoul<bl'l the Ull..'.s be caJculaled bucd oe lbe 9Sth 
pm:eati1e wilh .a 9j~ CDClfidc:Dce 1nct or a nqe or R&ioual 
baclcprund c:onc:amtJoos? 

Por rooa.:ea refernclo~ llBSil.AD calcui.UOU by n&D, .Jd the 
ltBSRft.D ver.sioa j .191. 

Footn*- 10 and I I are lle moe, delete t I aod change rd:reaee io 
ten. 

PR8ll-OZ4(b), SFrnC SYSTEM AND OUTFAlL 

~per EPA. sbooldD't the un.•s be calcubttd based on lhe ~th 
pen:enti.le with a 9S ~ ~ le'Vd of a nn&'C of regioftaJ 
b~~7 

For foof:nol:d referencing ltFSRAIJ ealcu.Wioos by MD, add lbe 
RESRAD Wll'!lion S.l91. 

ITh~ liM•+ ~~ ll~ bet'~\(tLhJJ-J t< plu4Dn1UU 
'Wio~.lCc\t1o\e gIll\ p~ ... z· Mtcle b;T...kk .1.)~ 
~ S; uNl ~d~le (\, -ft1te z, Dl' p~t> 5 ~e.. 
be.m ttliiS£J 12l ~~cle -ltti5> i .... b~flO>'\. 
Rx:·htcl~ lD 0).. p~c- z. ~ (O,.WIOI .. tl 1To..lole21 ol'\ 
rt(T' 5 ~ \:tt'~\ feNISE'£.\ · 

foohli)h~. 11 01\ \)A'J' 2- ~\a.~ bee~ ~ ... W a."-ll-Ute
·hM h()..> l>o!•' te\J,Sttt. 

u.. 
~ o I REVIEWED aY: ..._,Mw. DOFJLMO. f'95lM'l.,siJII DATII!r_,.la.;li2.-..U!~J.__ ___ _ 

::...-: 
[:; 
D " .. 

:n >
... lO ..., 
;;;,1-
-...z 
....;W 
~rn 

~~BY: DA~~------------



~
N 
CO) 

lQ .... 
LO 
10 
CQ 
LO 
Q 
lH 

J, 
1-
L) 

lU 
.) 

0 
a:: 
u. ,., 
> z 
Ill 

::s: 
0.. 
co ..,. 
~f" 

10 

"" I 

"' 
I 
~ 

" ·-") 
c 
~ ,., 
0 
0 ,., 
~ >
n c• 

~~ 
w 
u. 

N 0 
<") .. 
,..._ . 
_,l

n. w 
D 

tO •• 
m>
"lO 
<") 
ot,z .... w 
0{1) 

~ 

~ 

I 
II 

12 
1 

4 

s 

6 

~;:; 
.11 -

;;1~ :l-" ~~ ~~t ~. ~ *-='~ ~" 
£;;:.k~rrt 

DOCVMEN'r .REVIEWIJlKSPONSE 
aoc mu.: Final R.eports and Ccrt. Of Completion for VCA'a (TA-21xcview) 

AREA.omcR · 
(LAAO) 

t'l1!M' PAGB. SEC1tON I, 

OB.IIU.WJNG '· 

P~e2A4 

P~ I&: 4 

Pa~l&.~ 

p~~ 

f'aie2& 5 

Page2&6 

COl\IM!N'r.l 

I'R8 C·ll-027, COOIJNC TOWEll 

ru pel( I!PA.Ilhoolda't t1re UTI.'~ be calculared based on the 95th 
pcn:c:utilc wirb a 95 ~ ootlfideooe leVel of a rmge of rc:giooal 
b:!ek.vuund caoctntratioos? 

I'RS 21-0'!l{f), St:TMP 

Was the sump loc:ar~ iu buiJd1o& 21-3 as staled In tbc text ao page 
I, ot in builclb!g '21-4 as !hown In the figuc on p3ge 41 

As per IIPA, ~fluldn'J tbe UTL's be calal.laud hurd on lbe ~th 
paceot:ile witb a 95 ~ c:oofideoce levd of a r:mge of r-egioaal 
bactvOUJld coocentntiom7 

For foomom Mf" add the vernon of RESRAn o.sed (5_ L91). 

PRS 11-tt.lA(d), SF.MlC SVS117tf AND Otri'FML 

AJ ptt EPA. ~ouldn'l the UTL'll be cakutm.d b~ on lbc: 9Stb 
pcrccnlile wilb ~ 95" confideoce lc.el of a nage af re&ioJral 
badt;rtmnd coocr.utnti011~? 

.. 
For footnotes n:fe~ RESRAD calcahrioos by DAD, add tbe 
RBSRAD vcnlon 5.191. 

.:-..:. .,, 

RlrSI'ONSB 

kKVIEWF:D •Yt .lc!eglt. M-. QDIILMQ. 15Q5)t67-5101 DAR: lllllM 

..... ...L. .. ....L 

kEVJEWED BY: DATE._· --------

-:7 





., 

Voluntary Corrective Action Completion Report 
Potential Release Site 21-024(e) 

T A-21 Septic Tank 

Environmental Restoration Project 
Field Unit One 

Los Alamos National Laboratory 

Revision 1 

January 23, 1996 

A Department of Energy 

Environmental Cleanup Project 



CERTIFICATION OF COMPLETION 

I certify that all the work pertaining to the voluntary corrective action (VCA) at PRS 21-024(e) has 
been completed in accordance with the Department of Energy approved VCA plan entitled 
Voluntary Corrective Action Plan for TA-21 Septic Tank 21-024(e). Based on my personal 
involvement or inquiry of the person or persons who managed this clean up, a review of all data 
gathered, and a visit to the site, to the best of my knowledge and belief all criteria of the plan have 
been met or exceeded. I believe that the completion of this VCA is protective to both human 
health and the environment. I am aware that there are significant penalties for submitting false 
information, including the possibility of fines and imprisonment for knowing violations. 

k~ 
Garry Allen I 
Field Unit One Project Leader 
Environmental Restoration Project 
Los Alamos National Laboratory 

_1_j_dr_i_0 ___ _ 
Date signed 



Voluntary Corrective Action Completion Report 
Potential Release Site 21-024(e) 

TA-21 Septic Tank 

DESCRIPTION 

Potential release site (PAS) 21-024(e) is the location of a septic system that routed sewage from 
Building T A-21-20 (removed in 1965) through a concrete septic tank to the ground surface on the 
south rim of DP Mesa above Los Alamos Canyon. The outfall of the septic tank is broad and open 
with a clearly defined drainage channel. Results of investigations at this site 1 suggested that the 
only contaminant present at levels greater than Los Alamos National Laboratory (LANL) screening 
action levels2 was plutonium-239. 

PAS 21-024(e) is listed in the Hazardous and Solid Waste Amendments (HSWA) module of 
LANL's Resource Conservation and Recovery Act (RCRA) permit. When results of the RCRA 
facility investigation (RFI) at this site were reported, 1 LANL proposed to the Environmental 
Protection Agency (EPA) that no further action be taken for RCRA constituents and a risk 
assessment be performed for radioactivity. EPA accepted this proposal and recommended a 
request for a Class 3 modification to the HSWA module in a notice of deficiency.3 

CORRECTIVE ACTION 

PAS 21-024(e) at Field Unit 1, TA-21, was selected for voluntary corrective action (VCA). A VCA 
plan was prepared, and the plan was approved by the Department of Energy (DOE).4

·
5 The VCA 

was conducted according to the plan with one minor deviation (noted below). This report provides 
the results of the VCA. 

Action on this PAS began on July 26 when the septic tank at PAS 21-024(e) was sampled to 
characterize its contents for waste disposal (Fig. 1 ). A hand auger was used to obtain one 
representative sample from the entire 0-to-8-ft depth of the tank; the sample was analyzed for 
metals (using toxicity characteristic leaching procedures [TCLP]), semivolatile organic 
compounds, and isotopic plutonium. Three additional samples were collected from the top, 
middle, and bottom of the tank contents and analyzed for volatile organic compounds. To ensure 
worker health and safety and to meet the requirements of the fixed analytical laboratory, samples 
were screened for radiation and volatile compounds using hand-held instruments and mobile 
laboratory techniques. 

On August 22 and 23, the drainage area below the septic tank outfall was surveyed for low-energy 
gamma radiation.6 At 12 locations where an increase in low-energy gamma radiation was identified 
(Fig. 1 ), additional field instruments were used to quantify alpha activity (also indicating possible 
plutonium-239 contamination). To verify field results, six samples from these locations were sent 
to an off-site laboratory for plutonium-239 analysis. 

1 Phase Report Addendum 18 and 1 C: Operable Unit 1106 RCRA Facility Investigation, LA-UR-94-4360, January 1995. 
2 Action level developed for Environmental Restoration Project screening assessments: documented in Installation Work Plan for 
Environmental Restoration, Appendix J, September 1994. 
3 List of Deficiencies: Operable Unit 1106, RFI Reports 18, 1C, and Addendum 18 and 1C, March 1995. 
• Voluntary Corrective Action Plan for TA-21 Septic Tank 21-024(e), September 12, 1995. 
5 Memo from B. Koch toT. Taylor, Re: VCA Plan for 21-024(e), September 12, 1995. 
6 Low-energy gamma radiation is emitted by americium-241, which is a daughter of plutonium-241. Plutonium-241 is a 
contaminant of the plutonlum-239 separation process and IS commonly used to 1nd1cate the presence of plutonlum-239. 
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On September 7 and 8, the contents of the septic tank were removed ·with a backhoe and placed 
in five waste containers, resulting in approximately 18 yd3 of waste. The containers were moved to 
MDA Vat TA-21 where they will be stored until they can be disposed of properly as low-level 
radioactive waste. Backhoe operations were monitored for radiation and volatile compounds using 
hand-held instruments. When the tank was empty, a LANL radiation control technician swiped the 
walls of the tank and detected no removable radioactivity. In accordance with New Mexico 
regulations for abandoning septic tanks, the inlet and outlet lines were grouted with concrete, the 
tank was filled with pea gravel, and the area was regraded. On September 15, the surrounding 
area was reseeded and restored to original condition. 

The VCA was completed with the following deviation from the approved VCA plan: samples from 
the drainage area were sent to a fixed analytical laboratory to verify results obtained with field 
instruments, which was not required in the plan. 

RESULTS 

The results of septic tank contents analyses are presented in Table 1; the results of drainage area 
analyses are presented in Table 2. Copies of all data reports are available and will be provided 
upon request. 

Septic Tank Contents. One semivolatile organic compound, chrysene, was detected. This 
compound, a polyaromatic hydrocarbon, is a constituent of asphalt, road oil, and diesel fuel and 
would collect in this tank when precipitation runs off parking areas to the north. Chrysene in the 
septic tank does not make the contents a hazardous waste. One volatile organic compound, 1 A
dichlorobenzene, was also detected. This compound would be considered hazardous if it had 
been discarded as a commercial chemical product, off-specification species, container residue, or 
spill residue thereof; at PRS 21-024(e), however, these criteria do not apply. All metals detected 
in the toxicity characteristic leachate were present at levels less than the toxicity characteristic 
regulatory level.7 These results confirm the absence of RCRA hazardous constituents in the VCA 
waste. 

Plutonium-238 was detected at a level greater than the upper tolerance limitB but less than the 
process area baseline;9 plutonium-239 was detected at a level greater than both the upper 
tolerance limit and process area baseline. These results confirmed the presence of radioactivity in 
the VCA waste. Because the cleanup level10 for plutonium-239 was not exceeded, however, 
cleanup actions at the septic tank were limited to abandonment in accordance with New Mexico 
regulations. 

Drainage Area Samples. Results of field analyses indicated that plutonium-239 levels were 
less than the cleanup level throughout the drainage area, except possibly at sample locations 21-
4066 and 21-4069 (Fig. 1 ). Results of laboratory analyses on samples from these and other 
locations confirmed that all samples had plutonium-239 levels less than the screening action level2 

and the cleanup level. 10 

Correspondence between laboratory and field results was poor, however, and most plutonium-
239 laboratory results were much less than the estimated concentrations, which are calculated 

7 Level at which a solid waste containing this compound is regulated as a characteristically toxic hazardous waste; documented 
in 40CFR261.24. 
8 Umit at ttle 99th percentile with a 95% confidence level of a range of reg1onal background concentrations: documented in 
Statistical Comparisons to Background, Part I, LA-UR-95-1217, March 28, 1995. Umit at the 95th percentile has not been 
calculated for plu1onium isotopes. 
9 Companson value developed from the 95.5% confidence level of ambient analyte concentrations in soil from T A-21 process 
areas: documented in Phase Report 1C: TA-21 Operable Unit RCRA Facility Investigation, LA-UR-94-228. February 28. 1994. 
' 0 Decontamination and Decommissioning Program cleanup level determined using RESRAD. Version 5.191, Code for 
Calculating Residual Radioactivity in Soil for a 100 mrem/y dose to a resident farmer. 
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assuming that all alpha activity greater than background was from plutonium-239. If we do not 
make this assumption, the poor correspondence may be explained by the presence of uranium, 
which was detected at levels greater than the upper tolerance limit and process area baseline but 
less than the screening action level in samples analyzed and reported as part of the Phase I RFI. If 
uranium is responsible for the additional alpha emissions, the levels of uranium-234 and uranium-
238 would total 129.7 pCi/g, or 64.85 pCi/g of each of these isotopes, at location 21-4069 where 
alpha radioactivity was greatest. Such values exceed the upper tolerance limit and the process 
area baseline for both isotopes and the screening action level for uranium-238, although not tor 
uranium-234. 

Given these values, it is appropriate to analyze the cumulative impact of radionuclides on human 
health to determine if the designated cleanup levels have been exceeded. The results of this 
analysis are presented in Table 3. The sum of the ratios of maximum analyzed values to cleanup 
levels is less than one, suggesting that these radionuclides taken together do not exceed 
cleanup levels. 

Although the laboratory and field results for plutonium-239 do not correspond, the additional 
alpha emitters (if assumed to be uranium isotopes) do not exceed cleanup levels. Because the 
cleanup level was not exceeded, no cleanup actions were taken in the drainage area. 

CONCLUSIONS 

This PAS can be removed from the HSWA module, as recommended by EPA.3 The VCA ad
dressed the radioactive contamination in the septic tank and drainage area and resulted in tank 
abandonment according to New Mexico regulations. This report serves as the formal request tor 
DOE concurrence that PAS 21-024(e) need no longer be considered a discrete PAS tor 
radiological issues, PAS 21-024(e) may be dropped from the list of Environmental Restoration 
Project PASs, and no risk assessment for radioactivity is necessary at PAS 21-024(e). 

VCA Report for PRS 21-024(e) 3 1/23/96 
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Table 1. Results of Septic Tank Contents Analyses for Waste Characterization at PAS 21-024(e) 

Semivolatile Organic Volatile Organic 
Radionuclides Metals" Compounds Compounds 
231pu 23"Pu As Ba Cd Chrysene 1 ,4-Dichlorobenzene 

Comparison Value (pCi/g) (pCilg) (Jlg/L) (Jlg/L) (Jlg/L) (Jlg/kg) (Jlg/kg) 

Upper tolerance limit" 0.014 0.052 Nee Nee Nee Nee Nee 
Process area baselinea 6.21 9.41 Nee Nee Nee Nee Nee 

Toxicity characteristic Nee Nee 5,000 100,000 1,000 Nee Nee 
threshold value• 

Semivolatile Organic Volatile Organic 
Radionuclides Metals Compounds Compounds 

Location Sample Depth 2a•pu 23•pu As Ba Cd Chrysene 1 ,4-Dichlorobenzene 
ID ID (ft) (pCilg) (pCi/g) (Jlg/L) (}!giL) (Jlg/L) (Jlg/kg) (Jlg/kg) 

21-4046 121-95-0341 Q-2.5 NA NA NA NA NA NA ND9 

21-4046 121-95-0342 2.5-5.0 NA NA NA NA NA NA ND9 

21-4046 121-95-0343 5.D-8.o NA' NA NA NA NA NA 170 
21-4046 121-95-0344 Q-8.0 0.02 19.5 78.7 1340 542 oco NA 
a Analyzec us1ng tox1c1ty charactenstlc leaching procedures (I <.;LI-') 
b Umit at the 99th percentile with a 95% confidence level of a range of reg1onal background concentrations; hmit at the 95th 

percentile has not been calculated for plutonium isotopes 
c Not calculated in comparable units 
d Comparison value developed from the 95.5% confidence level of ambient analyte concentrations in soil from TA-21 

process areas 
e Level at which a solid waste containing this compound is regulated as a characteristically toxic hazardous waste 
f Not analyzed 
g Not detected 

Table 2. Results of Drainage Area Analyses at PAS 21-024(e) 

23•pu 

Comparison Value (pCi/g) 
Upper tolerance 11m1t' 0.052 
• Process area baseline" 9.41 
, ::screemng aCtion level' 18 
Cleanup level" 75 

Fteld Analysis Lab Analysis 

Depth Estimated 239Pu 239pu 
Location ID SampleiD lin.) (pCi/g) (pCi/g) 
21-4065 121-95-0381 0-6 64 14.6 
21-'IOt:iO 121-95-0::l!JZ 6-12 11 NA" 
21~ 121.,95-Q@_ _().,6 101 17.1 
121-4UO/ 121-9!>-I.K:ltl4 0-6 34 NAe 
121-4UO!l 121·9~ U-ti ~ 5.1 
21~ 121-95-0386 0-6 142 12.3_ 
21-4U/U 121-95-0387 0-6 13 NAe 
21-4U71 121·9~ 0-6 41 NA" 
21-4072 121-95-0389 D-6 9 NA" 
21-4U/2 121-9!>-U::l!N 6-12 44 ',j.f 

21-40_l3 121.,95-Q~ 0-6 1 NA" 
21-4Uf',j 121-95-0392 _§-_1_2 9 NA" 
21-4U74 121-95-W!:J',j 0-6 <1 NA' 
21-4075 121-95-0394 _()-_6 < 1 Z:J 
21-4U76 121-95-0:J!:io D-6 :E NA" 
21-407E3_ 121.._95-()3~ b-12 4 NA' 
21-4U7b 1121-95-0397 12-18 3J N~_" 
a Limit at the 9~ ercentlle With a 95% connaence level ot a range ot reg1ona1 background concentrabons; I p imit at the 95th 

percentile has not been calculated tor plutonium isotopes 
b Comparison value developed from the 95.5% confidence level of ambient analyte concentrations in soil 

from TA-21 process areas 
c Action level developed for Environmental Restoration Project screening assessments 
d Decontamination and Decommissioning Program cleanup level determined using RESRAD, Version 5.191, Code for 

Calculating Residual Radioactivity in Soil tor a 100 mremly dose to a resident farmer 
e Not analyzed 
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Table 3. Analysis for Cumulative Impact of Radionuclides Found Above Upper Tolerance Limits at 
PRS 21-024(e) 

Maximum Analyzed Value Cleanup Level 
Radionuclide (pCi/g) (pCi/g)• Ratio 

Plutonium-238 0.14 85 0.002 
Plutonium-239 17.1 75 0.228 
Uranium-234° 64.85 400 0.162 
Uranium-238° 64.85 350 0.185 
Sum 0.58 
a As determined us1ng HFSR, , V ers1on 5.191, Code tor calculating Residual Rad1oacbv1ty 1n ~oil tor a 1 00 mrenvy aose to a 

resident farmer 
b Activity of each uranium isot~e is estimated to be half the difference between the estimated 239Pu concentration (from field 

analyses) and the analyzed Pu concentration (from laboratory analyses) 
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