" Los Alamos bl m"..:'-m | LOS ALAMOS NATIONAL LABORATORY -
ENVIRONMENTAL RESTORATION
Records Processing Facility -
ER Records Index Form

|
ER Record LD.A §4138 ,

" ERIDNO. 64138  Date Received: 9124199 Processor: YCA Page Counz: .. 11

O« WLIFLEG e LU

| Privileged: (¥/N) N Record Category: P
"% FileFolder: N/A
B _Corrcéa'on: (YN) N Corrected No. 0 Corrected By Number: ©

. Administrative Record: (YYN) Y

O e MBIFCEG s i

. Refilmed: (WN) N Old ERID Number: 0. New ER JD Number: 0
" Miscellaneous Comments:

L AT

14191

———

’ - Jﬂ’IS FORM IS SUBJECT TO CHANGE. CONTACT THE RPF FOR LATEST VERSION. (JUNE1997) = .-




. M'.;;sz,-.m @ 28

Approved for pubdisc reisase;
3IADUtIcN IS unitmited.

o QOUAIALEGS « 0O

Radionuclide Contaminart Analysis

of Small Mammals at Area G,

Technical Area 54, 1997

(with cumulative summary 1994-1997)

P o (OLIFL G o 200

| SEP 24 1939

i

Los Alamos AL

NATIOCNAL LABORATORY

Los Alarres Natuwmal Laboratary is operated by the University of Califorma
Jor the Umied States Department of Energy under comtracs We7405-ENG-36.




Edited by Hector Hinojosa, Group CIC-1
Prepared by Carolyn Hedrick, Group ESH-20

An Affirmative Action/Equal Opportunity Employer

Tlus repart tag pregared 28 un account of work sponsared by an agency of the United States
Covermment. Nether The Regents of the Untversity of Californua, the United States
Gurernment nor any agency thereof, norany of thewr employees, makey any warranty, express
aor implied, or ussumes any legul liatnlity or mpnmblluy for the accuracy, completeness, or
usefulness of umy information, appemtus, product, or process disclosed, or represents that its
use would not infrnge privately oumed rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise, does not
necrssartly constitute ur imply its endorsement, recommendation, or favoring by The Regents
of the Untoersity of Culifornua, the Umted States Government, or any ugency thereof. The
views and opinions of authors expressed herein do not necensarily state or reflect those of

The Rrgmtx of the Umoersity of Califorma, the Umited States Government, or anv agency
thereof, Los Alumos National Liborutory atrongly supparts academic freedom and 2
researcher’s rght to publisle s urt institutton, howeoer, the Labormtory does nat endorse the
ovwpoint of a publication or yuarantee its technici! corvectness,




LA-13517-MS
Issued: December 1998

Radionuclide Contaminant Analysis

of Small Mammals at Area G,

Technical Area 54, 1997

(with cumulative summary 1994-1997)

Kathryn D. Benne:t
James R. Biggs
P. R. Fresque=

Los Alamos

NATIONAL LASQRATORY
Los Alamos, New Maxico 87545

1« (DINELEG o OUNY

e (QUaJR2 O o (O




RADIONUCLIDE CONTAMINANT ANALYSIS OF SMALL
MAMMALS AT AREA G, TECBENICAL AREA 54, 1997
* (with cumulative summary 1994-1997)

by

Kathryn D. Bennett. James. R. Biggs, and P. R. Fresquez

ABSTRACT

In 1997, small mammals were sampled at four Jocations at Area G. Technical Area Sd,
a control site within the proposed Area G expansion area, and a background site on
Frijoles Mesa. The purpose of the sampling was to (1) identfy radionuclides that are
present within rodent tissues at waste burial sites. () compare the amount of
radionuclide uptake by small mammals at waste burial sites to a control site, and (3)
identify the primary mode of contamination to small mammals, either through surface
contact or ingestion/inhalation. Three composite samples of approximately five animals
persample were eollected at each site. Pelts and carcasses of each animal were separated
and analyzed independenty. Samples were analyzed for*“'Am, *Sr, 2*Pu, ®"Pu, total
U, 9°Cy, and >HL. Hisher lcvels of total U and 'Cs were detected in peltx as compared
to the carcasses of small mammals, and *Sr was found to be higher in ¢arcasses.
Concentrations of other measured radionuclides in carcasses were not found to be
statistically different (p < 0.05) from that measured in pelts. However, pelts gencrally
hag higher concentrations than carcasses, indicating surface contamination may be
the primary contamination mode. Low sample sizes in total numberof animals captured
during 1997 prevented stadstical analysis to compare site to site to all but four sites,
Mean concentrations of *'Am, *Pu, ¥*Py, and *H in small mammal carcasses were
* found to be statistically greater at the transuranic (TRU) waste pad #2. In addition,
mean concentrations of total U, #'Am. and ’H in pelts of small mammals were also
statistically areater. The Control Site and Backpround Site consistently had the lowest
~ mean concentrations of radionuclides. Year to year comparison of mean radionuclide

concentrations was conducted where sufficient sample size existed. We found *'Am,
Py, S*Pu, and *H mean concentrations in carcasses to be statistically greater in 1997
than previous years at TRU waste pad #2. However, mean concentrations of ¥’Cs in
small mammal carcasses were higher at the TRU waste pad #2 and Pits 17 and 13
during 1996.




INTRODUCTION

A solid, low-leve! radioactive waste disposal facility has been operating at Area G, Technieal Area (TA) 5$ at
Los Alamos National Laboratory since 1957 and has been used to dispose of various wastes including
tritiem waste and transuranic (TRU) waste. The collection and analysis of small mammals at TA-53, Area
G, was initiated in 1994 as part of the Enhanced Environmental Annual Surveilianes program atArea G
by the Environment, Safety, and Health Division in collaboration with the Solid Waste Management
Group. The program is intended to provide dam 1o aid in meeting requirements of DOE Order 5400.1,

which specifies monitoring of existing operations at radioactive waste burial sites.

We selected six sites for small mammal trapping. The sites were correlated with vegemtion sampling sites
(Fresquez et al. 1997)(Figure 1, Table 1): ritium shafts (Site 1), active waste pits (Site 3). TRU waste pad
#2 (Site 5), Pits 17 and 18 (Site 7), control site at the Area G expansion arca (Site 3), and a background
site northeast of the Bandelier National Monument entrance (Site 9). Drring the 1997 sampling, we
adopted the site naming convention used for the vegention sampling for the small mammal sites, Notall
sites have been trapped throughout the sampling years. Sites § and 7 were trapped m 1994, 1995, 1996,
and 1997. Site S was trapped in 1994, 1996, and 1997, We rapped Site 9 in 1995 and 1997, This is the
second year of trapping at Site 1 and Site 3. A detiied description of' methods used to trap, collect, and
analvze rodents is given in Biggs et al. (1995) and Bennett et al. (1996). This report provides results of

1997 sampling and a cumulative summary from 1954-97.
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Tuble 1. A Corrclation of Small Mammal Sampling Sites to Veretation Sampling Sites

1994 - 1996 Small Mammal [1997 Small  1994and 1995 | 1996 and 1997 Veg,

Sampling Sitc Number Mammal ' Veg. Sampling Sampling Site Number
Sampling : Site Number (Fresquez et al. 1997 and
Site Number : (Fresquez etal. 1998)

1996 and 1997)

1 5 ) 5.6

2 7 7

Control Site (Site 3) ¥ 3

Backpround (Sitc 4) 9 9 9

Tritium Shatts 1 1 1

Open Active Pits 3 3 3

RESULTS OF 1997 SAMPLING

Deer mouse (Peromyscus manicularus) was the predominant small mammal species captered at Site § and
Site 7. Harvest mize (Reithrodontomys megalotis) were also captured at Site § and Site 7 but in lesser
numbers than deer mice. One pocket gopher (Thomonys spp.) was captured at Site § and one brush
mouse (Peromyscus boylii) was captured at Site 7. Collection of small mammal samples was attempted at
the Open Active Pits in the west portion of Area G and at the Tritium Shafts [ocated along the south edge
of Arca G. Trapping success was very low at both locations, One deer mouse, brush mouse, and pinyon
mouse (Peromyscus truei) were the only small mammals captured around the Open Active Pits (Site 3)
and the Tritum Shafts (Site 1). Pinyon mouse was the predominant small mammal eaptured at Site 8
(Control Site) and Site 9 (Background Site). Deer mouse and harvest mouse were also captured at Site 8

and Site 9. In addinon, brush mouse was captured at Site 9, but not at Site 8.

Density Estin
Site 7 had the highest density of animals followed by Site § (Table 2). Site 3 had the lowest density. The

density of the trapping area for Sites 5 and 7 is based on a 100-m by 100-m grid with an additional S
boundary strip to help account for animals being drawn into the grid by the bait. Theretore the toml
effective trapping area is approximately 1.2 ba. Beeause of the low capture rates at Site § and Site 9,

capture data from all three grids were pooled to estimate density. Since three grids were pooled for each

LLon A0S G Q0N




Table Z. Rodent Density Estimate of Area G (Sites 1, 3, 5, and 7), Control Site
(Site 8), Backoround Site (Site 9)

SITE ) DAY NQ. OF CAPTURES | NO, OF TRAPS
l 4 100
2 | 100
3 0 100
4 0 100
DENSITY (# animals/ha) 5.2 se=Q.|
95% CONFIDENCE Lower 95% Limir= 5.0 Upper 95% Limit = 5.4
INTERVAL
SITE 3 DAY NO. QF CAPTURES | NO. OF TRAPS
1 2 100
2 ] 100
3 1] [G)
4 (V] (¢
1 DENSITY (# animalyvha) 22 se=Q]
95% CONFIDENCE Lowerys¥ Limit=2.1  Upper95% Limit =25
INTERVAL .
SITE 5 DAY NO. OF CAPTURES | NO, OF TRAPS
L 7 RO
- - 00
3 L 300
: - 1 )
DENSITY (# amimals/ha) (0.2 se=Q4
95% CONFIDENCE Lower 95% Limit=9.5  Upper ¥3% Limut= 109
INTERVAL
SITE 7 DAY NO. OF CAPTURES | NO, Qb TRAPS
o W
| - < RO
3 - uu
<+ K] [/10)
ENSLLY (# animalwka) 9.0 se=d0
Lv?mmz——— LOWCT 7578 LIt = LU Cppet 757 Linit = Juns
INTERV.
SIIE R AY [NO: NO, S
It 2 UV
- - U0
2 1 20l
- [ E{U)
DESSILY (# anumalwha) ol =W
939 COSFIDENCE — [OWei 550 it = 6.5\ ppes U5%e Lt = .0
INTERVAL
FSITE DAY IRO.OFCAPITRES. (SO, OF TRXPS
I - JUl
- - SUU
3 py SG0
- - SUU
((IVENSITY (7 aiimals, tiay g =13
ToWS 7970 LIILL® 1.0 Gppet yove LULE = 5.0




sitc to estimate density, the total effective trapping area is approximately 100m by 100 m muldiplied by

three grids plus a S-m boundary strip for each of the three grids. Therefore, the toml efective wappiag
area is 3.63 ha. Table 2 gives the number of arimals per heetare of each site sampled after adjustment for

the total effective trapping area.

Weighss
The average weight of all species combined and a biomass estimate (average weight <> density) were

calculated for each site trapped (Table 3).  Site 7 had the greatest biomass with Site 3 having the smallest.

Table 3. Average Weights, Densities, and Biomass Estimates for Arca G (Sites 1,3, 5,
and 7). the Control Sitc (Site 8), and Backeround Site (Site 9)

W e fQINFLEC s QDU

Sample Location | Average Weight Density Estimate Biomass Estimate
(erams) (#/ha) {(crams/ha)

Site 1 24.9 (se=4.26) 5.2 129

Site 3 28.0 {se=9.00) 2.2 62

Site S 20.8 (se = 2.7 10.86 226

Site 7 18.47 (se = 3.07) 19.6 362

Site 8 20.76 (se = 2.77 7.7 160

Site O 22 R (se=3.13) 4.9 112

Rodionuclid 1ysi

A summary of radionuclide analysis on pelt and carcass samples is given in Table 4. Only the major
isotopes of concern arc summarized. Statistically different mean concentrations of total U (t-test, t=
-4,5918, p = 0.0005) and ¥Cs (t-test, t = -3.2112, p = 0.0074) were detected between pelt and carcass
small mammal samples with pelts showing the higher concentrations. A significant difference was also
detected in the mean concentration of *Sr between carcasses and pelts (t-test, t= 53483, p = 0.0001).
Carcasses had the higher concentration as expected. Mean concentration of other radienuclides in car-

cusses were not found to be statistically different (alpha = 0.05) from that measured in pelts. To further

analyze dat, a General Linear Model (GLM) was used to determine if the mean radionuclide concentra-
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Tabled, Summary of Radionuclide Analvsis of Small 'ﬂnmmul Pelts and Carcasses, 1997
DATE | SAMIMLE SITE [ SAMPLE U HAM ™ r0 Y Re(EY 'H
NUMBER' |y j(pCip* | Cip® | pCHY* |eCiR*  |{(ecin)
[V CARCAMS 6031 023 foasoy 0.XI%0 73 038 1RSTU000
: . oot jonih A0 | monad | (n10) {500000)
CARCASY oL0=1C udy [T [TAY] XT3 U9t 12800
{0 0d) 0.025%) MmonIsy [ 00108 fo 1Ry {12000
ol Ul 18).00 13190 N j<iv SHTOOW
(002} | (6.67 00399 | (1.4208) [ (0.00) (160000)
ous=dL iR NPTy U383 | 10349 (070 3333000
. 002 (1. TOR1) 0N | 04900y [ (0.t9) (91000)
V.0 Ba90 Ul | SLUKIO | <0.0% >IA0000
(606) | (40381 N 074m | an18y |0 00) {150000)
iy UL I0N) v.oal Ual +UJ000
(00% {000k 00016 | 0004y [ 0o 2120001
Vel YOPECY O 0.00Ux [RXY v,
(00N 0 G127 0 00 19) 00062 in 14 (1600
T 0,005 [V 19 &.03!7 | 3.53':!' - 3356?51_
{00 () 9T 10,6027 0.0048) i0.15) 2700}
JU XU voied  Tuvivd ~ .19 420
10 0% 10 01X o) | ro002sy |0 0m {690)
Ry PRIEN owWig  |au07 <00 ES
[{:E 4] {0 002N (0.0010) (3.0021) (0 00V (6RO
Ul YOV T SR Y X1 1 nY il <013 o
(0.0 | 0.0061) 1000°0) | 100019 | 0.0m (6X0)
OlUs > 'RY] hRr et TOIGT [ U0 [~ 0% >0
(0.0 (0.003%5) {0.0021) (0.0016} 70.00) (660)
Lo 1R Clina FIRvI ) lie 0.8 G0
(@O (0.0120) (0.0024) (0.0040) (0.}6) (690)
()= T V0090 [T {000y [~0. ‘
0.0 (0.0072) (0.0014) (0.0027) (0.00) (670}
(L3 Tem® Sidar] G. 105, [ X7 1) LA 173
10.12) (0.3126) (0.0209) (0.0504) 10.00) (370000)
(CIATNY ToT AR TU03T [ U.Toen "e50 nLY
{0.19) (0.244%) (0.0947) {0.0943) (1.7
T3-S [70°, SO V710 s Sl Y B T o0 [ 31T 0 S000
{0.19 {46.4050) (02627 {6.897 (0.7 {§1000)
117 i =TSR TS B I08 | radss oS3
(9.19 (30,4967 (0.3760) (94612} (0.00) (70000)
[Ny TS0 100 o0 Rprcay TS “TedR0T
(020) (22130 (0.0367) 10.2400) (a.6) (4800)
[str2=rt 4 TS oy iviv] N 11} U, 1137 ~ Lol
0.1y (0.0399) 0.005%) (0.0143) (0.00) (10000}
=T HCN) ERIT] LR EPY TG -
(0.19) (03234) (0.0162) | (0.0854) (0,86) , {1200)
BT 20 1 QN B N 1 U0 L0/ 2 & matt S 11
{0.10) (0.0629 (003334 (0,0369) | (0.00) (2400)
1N ) [ UeedJU A014¢) AVIP ) S hese s U
(0.10) (Q.0833)- (0.0124) (0.0230) (0.000 (720)
pi/c8) o 7 =TT UTORN pory | e
0.04) (0.0604) 00133 {3 1000 (660)
g sregs N T .33 T oS [UTOUTT TS U
(0.09) (0.08%0) {0.0200)  }40.0241) ) (091) {670)
13 =T LIV o= VT8 IOl LA EE LA “To—
: (0.0 {02020} {0,023%)  |<0.0387) (L% (650)
T lows 7 o U0 e a1y T’ U070 RPrM R e
(0.03) (0.1813) (0.03191 [ (0.0463) |} (0.00) (650)

vy TEnT = STt o2 gy RrRt R g ez ammad n i w4 Lo
(LAY [(VAT X1 ) [FRTAZ KN (U.uslo} W) oiv)

L"O'rﬂy_dm pell and Carciss sample 1or She L afd Sile o anc Omy wo composiles pelt
samples  for Site 9 were analyzed because of' low total ashed weight of combined samples.
~ *Analytical uncertainty (/- 1SD) is shown in parentheses,
’Insumcxcnt sample for H3 analysis

*Ashed matesial.
Tissue moisture.




tions in carcasses and pelts were different between sites, and Duncan’s multiple range test (MRT) was
used to show where the differences occurred. However, because of low sample sizes, only Sites 5, 7, 8,
and 9 were included in the 1997 site analysis. Table 5 provides a summary of the statistieal analvsis.
Mcan concentrations of Pu, Z*Pu, *'Am, and *H in small mamma! carcasses were found 1o be stativti-
caily greater at Site S than at Sites 7, 8, and 9. In addinon, pelts were also found to have a sadstically

greater mean concentration of total] U, *'Am, 2nd 'H at Site 5.

Tabie 5. Summary of the GLM and MRT for Mean Radionoclide Concentrations in
Small Mammal Pelt and Careass Samples between Sites

Radionuclide Careass Pelt :
Total U NS (£=1.94,p=02117) S (f= 33.51, p = 0.0001)
Site5>7>8>9
“'Am S(£=25.17.p = 0.0003) S(F=440,p=0.0217)
Site$§>7.8.9 Sies5>7.8.9
~*Pu S(f=18.61.p=0.0010) NS (f=3.95, p = 0.0533)
Site5>7.8.9
Pu S('=17.17,p=0.0013) NS (=402, p = 0.0513)
Site 5>7.8.9
Sr NS (£=0.63, p = 0.5903) NS (£=3.15, p = 0.086%)
Cs NS (= 0.5, p = 0.6721) | NS (£'=0.86, p = 0.4930)
Ty S (f=32.38,p=0.0002) S (=420, p = 0.036%)
Site 5>7,8.9 Site5§>7,8,9

"NS="No sanstica) ditference detected; S = Smnsteal ditference dezected.
Sites with 2 comma separation were not different fom each other.

CUMULATIVE SUMMARY

Spesies C ird

Monitoring species composition over time may provide information about changes in the small marmmal
community that ¢ould be related to operations occurring ar Arca G. No larpe differences in species
composition were observed from a comparison of year-to-yeur data from Sites § and 7 from 1994 - 1996
(Figure 2). However, in 1997 two additional species were captured at Site 5 (pocket gopher and harvest
mousc), and one new species was captured at Site 7 (brush mouse). The control and background sites
(Site 8 and Site 9) had similar species composition over the last four years with some minor changes year
to year. The captures of two additional species (brush mouse, pocket mouse) occurred in 1995 at the

Control Site and brush mouse was again captured at that site in 1997. The very small capture rate at Site
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Figure 2. Relative species composition for Area G Sites 5 and 7 and Background (Site 9)/Control Site (Site 8), 1994-1997.



1 and Site 3 prevented a year-to-year comparison.

Monitoring density and biomass over time can also provide information as to changes in the small mam.
mal community that could be related to operations occurring at Area G.  In addition, this information is
needed for ccological risk models. Density estimations were made for cach year of sampling using
Leslie's regression method (Scber 1982). Confidence intervals were ealeulated at 95% using the general
method (Scber 1982). Biomass estimates were estimated for each year of sampling by multiplying the
density estimate by the mean weight. The biomass is a product of two random variables; therefore we

selected Goodman's estimator for variance (Goodman 1960). We calculated confidence intervals of 95%.

There are only slight changes in the density (Figure 3) and biomass (Figure 4) of small mammals ateach
of the sampled sites from year to year. However, the density and biomass of small mammals remains
greater from year to year at the Area G sampling locations compared to the Control Site or Background

Site.

Mean Radionuclide C. g for Carcas

We used a GLM and MRT to test for statistical differences in mean concentration of radionuclides at the
sites between years. Because of msutficient sample size, Sites S, 7. and 8 were the only sites evaluated.
Some mean radionuclide concentrations in small mammal carcass were found to be statistically different
(alpha = 0.0S) between years at the same site. At Site S, we found carcass mean coacentrations of ' Am,
3"Pu, Py, and *H to be statistically greater in 1997 than previous vears (Table 6). However,''Cs was
highest at Site 5 in 1996, and Site 7 concentrations were higher in 1996 and 1995 compared to 1997 arnd

1994, Figure S shows graphical plots of mean radionuclide concentrations by year at each site.
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Table 6. Summary of GLM and MRT for Mean Radionuclide Concentrations in
Carcasses of Small Mammals at Each Site Between Years

Radionuclide | Site's ' Site 7 i Site 8
{Toml U NS NS NS
“TAm S (p = 0.0219) NS NS
: 1997 > 1996, 1995, 1994 !
: ~Pu S (p=0.0291) INS iNS
- 1997 > 1996.1995,1994 ! i
' TPu S (p = 0.0285) I'NS NS
1997 > 1996, 1995, 1994 | j
PCs | S(p=0.0028) ~ 'S (p=0.0333) iS(p=0.0177)
o 1996 >1997,1995, 1994 | 1996, 1995>1997,  |1996 > 1997, 1995,
{1994 {1994
St - e s
H S (p = 0.0003) NS -
: 1997 > 1996. 1995, 1994 | i

NS = No Ststisteal ditterence detected; S = Statyticyl ditference detected.
Years with a comma separation were not different from each other.
= = Insutficient data to-perform analysis,

" Mean Radionuelide Concentrations for Pelts

© AtSite 5, 241Am. 238Pu, 239Pu, and 3H mean concentrations showed a sharp risc in 1997 compared to

the previous years (Figurc.G). However, samples sizes were 100 small to test for statistical differences.
All odicr mean radionuclide concentrations were similar to previous years, and in some cases, 1997

 concentrations were lower than previous years. In addition, pelts tended 1o have overall higher concentra-

" tions-than carcasses in&icating surfacq contamination may be a primary contamination mode. More data

| . are required to perform further apalysis.

13




Liarium Aneddun-211

0wy
[« -] <7 :
3y "0 -'.
[+ 13
0O
o 04 "“" . o 0
g L 3 .
oz} - - . -§- S S .l
< -}- ‘
n . A |
° Cin & f2e7?7 e 8 Cae 9 JS a0 ? !;t! tie &b
[=1209A D95 = €26 -1 DG (M OMAE65 0261 G
Audcolomm238 PFilcriilm 20
23
]
.}. -l-
&
oB
ﬁ ve § i
on
o by
-?& D4 § "
na *
. » e o W ' o s —
? €ar b Tae? re 8 [ ATR /] . Ste b -ﬁ } !ﬁn .'.!o
[+ 120-1-4 D95 « 16 -1 135 [vEe1an9s ¥ a6+ 1ol
St Sad7 = /0 GSIes
Ste8=Qrtud St
o= B3dqpcrn %

Figure S. Radionuclide concentrations in rodent carcasses, 1994-1997.
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