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Refer to: ER2002-0543 

Mr. John Young, Corrective Action Project Leader 
Permits Management Program 
NMED- Hazardous Waste Bureau 
2905 Rodeo Park Drive East 
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Santa Fe, NM 87505-6303 

SUBJECT: SUBMITTAL OF ADDITONAL SUPPLEMENTAL INFORMATION IN 
SUPPORT OF NO FURTHER ACTION (NFA) FOR SOLID WASTE 
MANAGEMENT UNIT (SWMU) 27-003 

Dear Mr. Young: 

Enclosed please find two copies of the Risk Reduction and Environmental 
Stewardship- Environmental Restoration report entitled "Additional Supplemental 
Information in Support of NFA for SWMU 27-003" (LA-UR-02-5049). This material 
may be of assistance in supporting the proposal for the removal of SWMU 27-003 
from the Laboratory's Hazardous Waste Facility Permit as made by the Laboratory 
in its September 1996 Request for Permit Modification (LA-UR-96-3357). Because 
your staff has inquired about radioactive constituents, which are under Department 
of Energy regulatory authority, this material is being provided to you as a courtesy 
for informational purposes. 

The information within the enclosed report is an adjunct to the supplemental 
information for this SWMU provided to your bureau in "Documentation Supporting 
No Further Action for 18 Solid Waste Management Units" (LA-UR-01-5437), 
September 2001, and documents 

• the history of the request for permit modification for this SWMU; 

• 2002 sampling activities for this SWMU; and 

• 2002 sample screening results compared with additional samples collected 
to establish localized-area background radiation levels. 

SWMU 27-003 meets the requirements of no further action under NFA Criterion 5 
(the site was characterized in accordance with applicable state and/or federal 
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regulations, and the available data indicate that contaminants pose an acceptable 
level of risk under current and projected future land use). 

Please call Linda Nonno at {505) 665-0725 should you have any questions. 

David Mcinroy, Acting P gram Manager 
Environmental Restoration Project 
Los Alamos National Laboratory 
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ADDITIONAL SUPPLEMENTAL INFORMATION IN SUPPORT OF NFA FOR SWMU 27-003 

NOTE: This document contains data on radioactive wastes, the management of which is regulated 
under the Atomic Energy Act and is specifically excluded from regulation under the Resource 
Conservation and Recovery Act (RCRA). These data are provided to the New Mexico Environment 
Department (NMED) for informational purposes only. 

SWMU 27-003 BACKGROUND INFORMATION 
In the September 1996 request for permit modification (Environmental Restoration Project 1996, 55036), 
the Environmental Restoration (ER) Project proposed Solid Waste Management Unit (SWMU) 27-003 
for removal from Module VIII of the Laboratory's Hazardous Waste Facility Permit. This SWMU is a 
former target practice area used by the U.S. Army in 1947. The site is located at the base of the cliffs 
north of Pajarito Road and along the northern edge of the main Pajarito Canyon drainage channel. The 
majority of the former target area lies on the steep slope of the north canyon wall, below the rim. The 
ordnance fired at the cliff face consisted of 2.36-in. rocket-propelled bazooka rounds. Before 1993, the 
nature of the hazard was potential unexploded ordnance and fuses buried in the soil or talus. In 1993, in 
accordance with an approved RCRA Facility Investigation (RFI) work plan, an RFI was conducted at this 
site to remove all unexploded bazooka rounds and to recover all ordnance debris from the SWMU. 
Visual surveys, augmented with metal detectors, were used to identify firing debris. Approximately 3200 
pieces of ordnance were removed during the RFI. Following ordnance removal, six confirmation samples 
were taken near the base of the point of impact. The confirmation samples were taken in addition to the 
work specified in the approved RFI work plan for this site. However, results were reported for only five 
samples. The whereabouts of the sixth sample and its analytical results are unknown. The samples were 
analyzed for total metals and for barium, copper, and lead. Barium is a common component of 
explosives, and copper and lead are components of projectiles. High explosives (HE) were not detected 
in any of the samples. Barium and lead were detected below their background values (BVs) in all five 
samples; copper was detected below its BV in four samples, but above its BVof 14.7 ppm in one sample 
at a concentration of 17.5 ppm. Due to the lost sample and the single copper detect, additional samples 
were required to support a no further action (NFA) determination under NFA Criterion 5 (the site was 
characterized in accordance with applicable state and/or federal regulations, and the available data 
indicate that contaminants pose an acceptable level of risk under current and projected future land use). 

In 1999, NMED and ER Project personnel determined that a few additional samples would be taken to 
confirm the nature and extent of any residual inorganic chemicals (metals) or HE contamination. Four 
soil and two sediment samples were collected during the summer of 2001 and the results were 
submitted to NMED in the September 2001 petition for permit modification (Environmental Restoration 
Project 2001, 71522). Samples were biased on the downhill side of the SWMU and in drainage channels 
that had the potential to transport contaminants from the site. Analytical results yielded non-detects for 
all HE. Inorganic chemical analyses yielded zinc concentrations in soil above the BV for zinc (48.8 
mglkg) in three of the six samples. However, all three concentrations were within the range of 
background concentrations (14 mg/kg to 75.5 mg/kg). All other inorganic concentrations were below 
their BVs. In order to meet Department of Transportation (DOT) shipping requirements, which require 
the radiological screening of all samples before they can be shipped to an analytical laboratory, the six 
samples were analyzed for gross alpha, beta, and gamma levels by the American Radiation Services 
(ARS) of New Mexico. The analytical results for these samples are included as Attachment 1. Because 
these samples were collected for DOT requirements rather than for characterization purposes, no 
background samples were collected in 2001 and no laboratory method information such as count time 
was recorded for these samples. As a result, there is no basis on which to determine whether the gross 
radiation levels that were measured in these samples are representative of localized-area background 
radiation levels or are related to SWMU activities. 

NEED FOR ADDITIONAL INFORMATION 
Because no gross radiation comparisons of any kind could be made using the heretofore-existing data at 
SWMU 27-003, personnel from the Risk Reduction and Environmental Stewardship Division's 
Remediation Group (ARES-A) (formerly the ER Project) made the decision to collect sufficient samples 
in order to determine localized-area background radiation levels and to provide a context for determining 
if SWMU 27-003 is a source of potential elevated radioactivity. In order to achieve these two goals, it 
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was determined that samples from outside the influence of the drainage areas were needed. In addition, 
it would be necessary to resample the six sampling points that had been sampled in 2001 for gross 
radiation levels for the sole purpose of fulfilling DOT requirements. Resampling (sample locations 1-6) 
was necessary in order to ensure that laboratory method consistency would establish a valid basis on 
which to make the comparison. To achieve laboratory-method consistency, analyses of the samples 
from the toe of the SWMU would have to be performed under the same laboratory conditions as the 
samples collected for localized-area background radiation levels. That conditions can greatly differ 
between two analytical events is demonstrated by the fact that detection limits were lower in 2001 than 
in 2002. All six 2001 sampling locations were found easily because each location had been surveyed 
and also had retained its orange flag which had been placed in 2001 as a sample marker. 

On July 10, 2002, RRES-R personnel collected a total of 18 additional samples at SWMU 27-003 (see 
sampling map, Attachment 2). Six samples were collected from six locations east of the eastern 
drainage bounding the SWMU (sample locations 1 E-6E) and six samples were collected from six 
locations west of the western drainage bounding the SWMU (sample locations 1 W-6W). These 12 
sample locations are outside the influence of the drainage from the SWMU and were selected to provide 
an indication of localized-area background radiation levels and to provide a context to determine if 
SWMU 27-003 is contributing to potential elevated radiation. In addition, one sample was collected from 
each of the six 2001 sample locations. All eighteen 2002 samples were submitted to ARS for gross 
alpha, beta, and gamma analyses. Analytical results are included in Attachment 2. 

CONCLUSIONS 
Analytical results are summarized in Table 1. For alpha and beta radiation, activities found in 2002 
samples 1 through 6 were within the range found at the 12 localized-area background sample locations. 
For gamma activity, only one of the six SWMU-related samples lay outside the range found at the 12 
background sample locations. 

Table 1 
2002 Gross Alpha, Gross Beta, and Gross Gamma Results for PRS 27-003 

Alpha Detection Beta Detection Gamma Detection 
Sample Result Error Limit Result Error Limit Result Error Limit 

Location (pCi/g) (+/- 2s) (pCi/g) (pCi/g) (+/- 2s) (pCilg) (pCi/g) (+/- 2s) (pCi/g) 

1 34.65 12.26 12.35 67.11 11.41 17.05 7.61 1.33 2.89 
2 22.58 10.30 12.55 57.63 11.17 17.68 6.12 1.16 2.53 
3 28.21 11.49 12.90 51.09 11.32 18.86 5.19 1.03 2.89 
4 28.72 11.47 12.69 62.69 11.54 17.87 6.06 1.41 3.11 
5 37.03 12.71 12.50 51.63 10.78 17.56 4.84 1.14 2.53 
6 38.23 12.76 12.27 70.65 11.48 16.81 5.43 1.03 2.25 
1E 30.52 11.74 12.62 57.59 11.12 17.57 5.41 0.98 2.13 
2E 20.04 9.64 12.19 61.52 11.05 16.93 4.07 1.29 2.89 
3E 25.97 10.58 11.88 61.89 10.65 16.01 5.84 1.31 2.89 
4E 12.72 8.18 12.43 61.45 11 .11 17.08 5.80 1.23 2.70 
5E 13.09 8.41 12.79 54.88 11.21 18.12 6.32 1.16 2.53 
6E 29.26 11.47 12.50 70.03 11.62 17.17 5.26 1.08 2.38 
1W 27.73 11.08 12.25 65.86 11.41 17.20 4.97 1.08 2.38 
2W 23.92 10.65 12.75 63.24 11.52 17.75 4.21 1.07 2.38 
3W 19.51 9.66 12.46 69.57 11.72 17.44 4.42 1.21 2.70 
4W 35.33 12.31 12.25 77.17 12.00 17.20 3.06 1.19 2.70 
5W 32.02 11.69 12.08 65.59 11 .11 16.59 5.33 1.15 2.53 
6W 58.28 15.47 12.28 88.84 12.56 17.15 5.81 1.15 2.53 

Table 2 presents the results of statistical comparisons for each type of radiation and of the samples 
collected from the toe of SWMU 27-003 with those collected east and west of the SWMU influence. The 
statistical comparison used on these two data sets consisted of a t-test, which is used for comparing 
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data sets with unequal variances. Based on the value oft and the sample sizes for both data sets, the t
test determines the probability (p) of whether the two data sets come from the same data population. 
The standard statistical test criterion for this test is p = 0.05 (5%). If the probability determined by 
application of the t-test is greater than 0.05, the two data sets are not statistically different from each 
other while a probability of less than 0.05 indicates a statistical difference. For the 27-003 data sets, the 
probabilities (p-values) are 0.12 tor gamma radiation, 0.16 for beta radiation, and 0.34 tor alpha 
radiation, which are all greater than 0.05. Thus the data set from SWMU 27-003 and the data sets from 
the areas outside of the SWMU exhibit no statistical differences tor any type of radiation at the standard 
statistical test criterion of p = 0.05. 

Based upon the results of this comparison and the tact that no radioactive material is known to have 
been used in the bazooka impact operations, SWMU 27-003 is not a source of elevated radioactivity. 

Table2 
Statistical Comparison of Gross Alpha, Gross Beta, and Gross Gamma Activity at the Toe of 

SWMU 27-003 and Off-Site Concentrations 

Statistics for Comparison SWMU Concentration (pCi/g) Off-site Concentration (pCi/g) 

Gross Alpha Activity 

Mean 31.57 27.37 

Variance 36.78 145.63 

Observations 6.00 12.00 

t Stat* = 0.98 

p-Value (two-tailed**) = 0.34 

Gross Beta Activity 

Mean 60.13 66.47 

Variance 65.23 84.78 

Observations 6.00 12.00 

t Stat= -1.50 

p-Value (two-tailed)= 0.16 

Gross Gamma Activity 

Mean 5.88 5.04 

Variance 0.97 0.88 

Observations 6.00 12.00 

t Stat= 1.72 

p-Value (two-tailed)= 0.12 

• The term t·stat denotes the calculated value that tests the size of the difference between the mean 
(average) of two data sets against the variability within the data sets. 

•• The term two-tailed denotes that two data sets differ in the data distribution, i.e., one set may be 
higher or lower in relation to the other data set. 

In conclusion, the 1993 RFI activities for SWMU 27-003 supplemented with the results of the 2001 
sampling (HE not detected; all inorganic chemicals either not detected or detected within the 
appropriate range of BVs) and the screening results of the 2002 sampling (no elevated radioactivity) 
demonstrate that SWMU 27-003 meets the requirements tor NFA under NFA Criterion 5 (the site was 
characterized in accordance with applicable state and/or federal regulations, and the available data 
indicate that contaminants pose an acceptable level of risk under current and projected future land 
use). 
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~!!5_, .. ~ tiAVIOI. 01' 

NI!W MRXJOO 
ARSNM TrnddDg Number: 

Client I. D.: 

Date S•mpled: 

Time Sampled: 

Type of S.111anple: 

Contact Pcrson1 

ID: 

ARSNM-01-0093 

RC27-0l·OOOI 

07/23/01 

13SO 

solid 

R..Bobn 

=== A11alysls Analycda Analysis 
Description Result Error 

l m..a 

Groai Alpha 17.78 9.07 

Gross Beta 57.00 10.34 

Oron Gamma 12.73 0.78 

Notca: 

JUN 03'02 10:54 No.002 P.02 

1 ~03 Central Avt. • Lot Alamoa, New Mexioo 67S44 

(605) 063·0383 • Fax (&DS) 663·038! 

coc Number1 1 093-0 J -0001 

ARSNM Satnple J.D.I ARSNM-Ol-0$39 

Date R~ved.: 0712.3101 

Tim• Received! 1~50 

Date ot Report.: 7124/01 

Cba...-Code; MR.OROOOlEOOO 

Detmtoo Analyals Analym Analysis Analysis 
Llmlt Ul.llu Tnt Mefbod D"te & Techo.lclao 

Tlme 

11.94 pCllam BPA 900M 0712.4/0l 00l4 bz 

1!5.93 pCil&m EPA 900M 07nAtOI 0914 b:r; 

1.25 pCiiJm EPA 901.1M 0'11ll/01 1610 bt 

Coat Per Sample:: ll4.09 

Notes; American lbdiiiiOn Service• of New Mexico, lru:. auumel no liabllil)' for the Ul~ or lntcJprclation or &1'1)' anal)'tlcal ruult• prQvided oth~r that~ tho con 
of the ~rformed anal)'~iJ ltlelf. Reprcxlu.-tiotl or thlt re~pon in'"" ll~An 1\111 requlrti!M written t:QI15Cnt of lhe t.lient. 
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~!!5_., .. ~:. *'"VICU Of 

HEW MIOOCO 
ARSNM Tra~kin& Number; 

Clleot l.D.: 

O.te Sampled: 

Time SampliHI.: 

Type of Sawple; 

Coutact PersoDI 

Anlllyslll Analydt 
Description Result 

Gross. Alpha 15.89 

Gross Beta ~2.56 

Gross Gamma lO.SO 

~.Xd{Lt£?~ 
BArbara Zelenay 

ID: 

ARSNM-0 HX>93 

RC27 -01-0002 

07/23/0l 

13!1i9 

solid 

R.DobiJ 

Analys-. 
Error 

_ _i~S1 ... 

8.66 

10.30 

0.64 

JUN 03'02 10:54 No.002 P.03 

1903 Central Ave. • Loa Alamo&, New Mexico 81544 

(fi05) 883•0383 t FllX (&05) &63·0365 

COCN~~r: 1093-01-000l 

ARSNM Sample J.D.: ARSNM-01-0540 

Date Jletelvecl~ 07/23/0l 

Time RtcelVedl 1550 

Date of Rtportl 7124/01 

Cluu-at Codtl MROR.OOO l EOOO 

-
~ttctlou ADaly•il Aulyda ADalysil ADalylll 

Llmlt uwu Te~~t Method Dat' & 'fecbnltla11 
Tlme 

11.91 pCtl&m EPA 900M 07124101 0924 b~ 

16.39 pCilem EPA 900M 0112.'101 OOl4 bz 

1.02 pCl/Jffi EPA 901.1M 07123/01 162S b2 

' :'"' -~~- .·::..:;__--::, .• ~---=. . ·;~ ~-

Cost Ptr Sample: 124.09 

Nolu: Ame1ican ~dlation Services of N'w Mulco, tn'-· at•llmas ftO liability for tht 111e Qf ln~trprt\&Uon 1>f any a.nalytical rtaulu ~r()Yided otller lhan the cost 
()( thr performed llru&l)'tll lt&elf. Reproduc\lol'l of lhls reP'm In l~u th•n full roquli'M the written eon&t:m or the client. 
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~ 1!.*-.,IATION w~ URYIC.a OF 

NIW MEXICO 
ARSNM Tracklna Nrunber: 

CUellt I. D.: 

Oat~ Sampled; 

Time Sampledl 

Type of SaEDple: 

Cont1ct Penon: 

Anlllys'-
Pescrlptiou 

I=:= 
OTOst Alpha 

Gross Beta 

Gross Gamma 

Analysis 
Rtsult 

·-
20.11 

49.69 

9.69 

ID: 

ARSNM..Ol·0093 

RC27 .o 1..0003 

07/23/01 

1400 

IOiid 

R.Bohn 

Ab&lytls 
Error 

_±Z Slama 

9.41 

9.94 

0.94 

E:=_.: .... • • . ~ 

.6~. 
Barbara Zelenay 

JUN 03'02 10:54 No.002 P.04 

1903 Central Ave. • Los Alamos, N•w Mexloo 87644 

{505} &63·0363 • Fa)( (505) 683·0365 

COC Numbor: 1093-01·0004 

ARSNM Sample J.P.; ARSNM-Ol·OS41 

O.te Rece,nd; 07123/0l 

11mc R.ecdvecl1 1550 

DIU of lteport; 7124/01 

Cbarct Code: MR.OROOO 1 BOOO 

-
Detection A~alysl$ Analy1w Analyst$ Analyall 

Llmlt Units Tct~ Method Date & T~h.Wclan 
Time ·---

ll .68 pCitgm EPA 900M 07124!01 0914 b:l: 

15.94 pCi/gm EPA 900M 07/24101 09U bz. 

1.74 pCi/gm EPA 90L1M 0?12)/0l 1637 bz 

-- - _, _______ 

Cost Pfr Sample! 124.09 

No•cs·. Arn~rlc11n RJdia1ion Serv•ces of New MuiOQ, lnc. asaumc' nQ liability far the= uao or ln~rpr~tion c.f •ny a~~~olytical ra\IIU provklc=d Cllh~r ttean ttl£ 1:051 
of the performed analysla l1telf. Rtproduc::tlon of thi' rc:pon \lilt•• than full require• ~written c:onnnt of Ule cllens. 
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~{!s__ w .u: ai!"VIOJ. OF 

N•W MDIOO 
ARSNM Tracklna Nwnbu: 

CUent J.D. I 

Date Sampled: 

tt.ne S11mpled: 

Type or Sumple: 

Cf.)ptact Penon: 

Amalysill Analy1ls 
Deltripdoo Retult 

Grou Alpha 18.4$ 

Gross Betn 5~.37 

Gross Gamma 11.78 

~.NU'a?!Vf 
Barbara ~Jenay 

ID: 

ARSNM·O 1·0093 

RC27-0J-0004 

07/23/0l 

1405 

aoUd 

R..Bohn 

9.42 

10.94 

1.03 

JUN 03.' 02 10:55 No.002 P.05 

1903 Central Ave. • Los Alamoa, Naw Me:wlco 87&44 

(50S) ee3·03e3 • Fax {505) 883·0385 

COC Number: 1093-0l-0004 

ARSNM Sample J.D.: ARSNM-01-QS4l 

Date R«eived; 07/23/01 

'time Received: uso 
Date or llepori: 7124/01 

Cba~CKt: MROROOOl EOOO 

Dea«tloo Anal)''" AnalysiJ Analysis AnaJysll 
Llmlt Unlta 'tNt Method Date & Tethnidao 

Tillie 

12.39 pCi/Jill EPA 900M Q71:W0l Wl4 b;,: 

17.46 pCi/am UPA900M Q7n4tOI 0024 bz 

1.84 pCll1m BPA 90l,lM 07/'Zl/01 1648 bz 

Cost Per Sample; 124.09 

t>lotes: American Radia1ion Servlt:el of f'.l~w Mexico, ln.:. ••&ume• no llablllt)l for the lilt or tn"l'\)l'ttation of Ill)' anll)'~lcal rnilll• provido4 01.h~r than the 0011 

of the performtc:l an1lysi3 luelf. ReproducdQil of lhls rei'Orlin lest Ulan lUll feq\11~ the wrlncn co~~nt of the client, 
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~!t~ .. , .. \V' ,\:. tl!ftVICII 01' 

NIW MltXIOO 
ARSNM TratkfnB Number: 

CUent l.D.: 

Date Sllmpledt 

Timt Sampled: 

Type of Sample: 

Contact Personr 

-
Anply$11 Analysis 

D&~crlptlon Resuh 

Gross Alpha Z~-07 

Gro" Betf\ 60.95 

Oron Gamma 9.86 

g~~ 
Barbara Zelen&)' 

ID: 

ARSNM·Ol-0093 

RC27-0I·OOOS 

07123/01 

1410 

solid 

R.Bohn 

Analy1" 
Error 

+2 $1 m.a 

10.90 

11.29 

O.Sl 

JUN 03'02 10:55 No.002 P.06 

11;103 Central Ave. • l.os Al•moe, New Mexico 87644 

(505) 663·030~ • Fa>e (505) 883.0365 

COCNwnb•ra 1 093-01-0006 

ARSNM Sample J,D,s ARSNM-01-0543 

Datt Re"hedt 07/'].~/0) 

Time Recelvecl: t5SO 

Date of Report! 7/24/01 

Cba.rae Code~ MROROOOl BOOO 

Detectl()n Analyst. Auly•b AnJlysis Analytls 
LlmU Unlti Test M~tbod Date & T«hlllclaa 

Time 

l2.83 pCilam BPA 900M 0'1124101 1026 bl. 

1'7.5.5 pCi/gm EPA 900M 01124101 1016 b~ 

1.47 pCi/gn'l EPA 901.\M 07f24/01 OBOS hz 

Co•t Per Sample: 1Z4.09 

No!t~: AmN •can Ridla1ion Strvltes of N~;w Mexleo, Jne. auumes no liability ror ttlc uat or hw:rprclltlan of an>' •~lytlcal rtsults provldtd othtr \hlln th; ~o•• 
or lht: ptrfOC"med u.alyils itself. Rcprodu~Uon of \hit report '"leu 11\ar. j\lJI req11irtalhl wrltwn consent or tilt tlltnt. 
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~!!.S.. ... ._ ~.I .. VIC.tM 

HSW Ma)UCO 
ARSI''M Tuck1ng Numbers 

CUeot 1.0.: 

Date Sampled: 

Tbne Saropl•d: 

Type of Sample: 

Contact Per1on: 

t-=-·--=::. --Aaalysl& Analysis 
Dellrrlptton Result 

Gross Alpha 35.09 

Oross. Bela 60.41 

Gron Gamma l2.3S 

ID: 

ARSNM-01·0093 

RC27-01·0006 

07/2.3/01 

141S 

liolld 

R.Bohn 

Analyalll 
Error 

:tl Siema 

12.41 

10.96 

0.98 

~ 

[No~~: ::. 
-

JUN 03'02 10:56 No.002 P.07 

1903 Centr•l Ave. • Loa Alamo•. New Mexico 67~1.-L.----
(505) 683-0383 • FlU( ($05) e63·0385 

COC N\lmber; 1 093·0 1..00()6 

ARSNM Sample J,D,; ARSNM-0 l-OS44 

Date R~lved: 07/:U/Ot 

Time Received: 15SO 

Date of R'port; 7/24/01 

caw...,. Cocle1 MROROOOlBOOO 

Analys&l Ablllysls Analysls Anatysll DetedloD 
Llmlt Unlu Te~~t Methnd Date& TechWclan 

Time 

ll,,O pCilgm EPA 900M 07/2.4101 102.9 bz 

16.58 pCilam EPA900M 07114101 1019 b~ 

1.70 pCll&m BPA 901.1M 07/~/01 0820 bz. 

--. 

: 
Cost Per Sample: 124.09 

i'IOit&: Amr.rican IUdlaliOn St.r\'ICC' or New Mcl<i~a. Int.. IUIImca no liablllt)' for thll UJ~ Qr ln\C:rprclllllon or any analylk.al !'eSI.I\11 provided other lhan 11\e C:Oil 
of 1ne ~rrormcd &n•ly5l5 lt~clf. JtcprQCIIICtlon of thla n;PQtt In ltss than Ml requires the written consent or the client. 
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~ 
~~L!.-tA1lON ~At! URVIC&B OF 

NEW MEXICO 

1903 Central Ave. • Los Alamos, New Mexico 67544 

(505} 663-0363 • Fax (505) 663-0365 

American Radiation Services of New Mexico 

Laboratory Analysis Report 

Prepared For: 

University of California 
Los Alamos National Laboratory 

Attn: Stephen Bolivar, EES-13, H86S 
REF: 126310031 

PO Box 1663 
Los Alamos, NM 87545 

Phone: 667-1868 
Fax: 665·9972 

B/VvbCUttl ~111 
Barbara Zelenay Y 
Laboratory Supervisor 

Note: Amulcan Radiation Servlcr:a of Nrw Mexico usumu no Uablllty for the UR or interpretation or any llnalytJcal results 
provided other than the C05t of the performed p.naly1b ltldr, ReprodPCtJon of lhiB repon In lea &han h!U requites &he 
wrluen consent or the cUm&. 

Page 1 of 20 



~ 
~~ l!~~TlON w .~SERVICES OF 

N&W MEXICO 

o\RSNM Trackine Number: ARSNM-02~0060 

Client J.D.: 

Date Sampled: 07/10/02 

firoe Sampled: AM 

fype or Sample; solid 

Contact Person: R.Bohn 

Analysis Analysis Analysls 
Description Result Error 

±20 

Gross Alpha 34.65 12.26 

Gross Beta 67.11 11.41 

Gross Gamma 7.61 1.33 

fS.x&@,a~ 
Barbara Zelenay 

"-.. .. 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0363 • Fax (505) 663·0365 

COC Number: 

ARSNM Sample I.D.: ARSNM-02-0396 

Date Re<:eived: 07/10/02 

Tlme Received: 1025 

Date or Report: 07/11/02 

Charae Code: MROROOO 1 EOOO 

Detection Lbnii . AliBJyjls . . Analysis Date & 
,. 

Analysil An~lysls. 
'. > . ..tJ~ts . . .TesfMethod Time TecbD.ician 

: .. •' :·. ~ .:~.!.':; .. ~ .. . :··. .. 
.. :··.··i :~. f. 

12.35 pCilg EPA 900M 01110102 bz 
1431 

17.05 pCi/g EPA 900M 07/10/02 bz 
1431 

2.89 pCi/g EPA 901.1M 07/10/02 bz 
1130 

Cost per sample: 124.09 

lllote~: Amerkan ll..adbllon Strvicea or New Me.~ 11111mca no lllobilil) for llle llle or lmerpre111lon of any analytK:al rauha provided other lhan lhc ,011 of lhc performed llliii)'Jil ilJCif 
Reproduction or lhiJ report In len !han run requirca em writlen 'ONCP1 o( the client. . ' 

Page 2 of20 



~ 
~.4 !!...~1Al10N w AM~ SERVICr.8 OF 

NEW MEXICO 

ARS:NM Tracking Number: ARSNM-02..(1()60 

Client J.D.: 2 

Date Sampled: 07110/02 

Time Sampled: AM 

fype of Sample: solid 

Contact Person: R.Bohn 

Analysis Analysis Analysis 
Description Result Error 

±l'O .. 

Gross Alpha 22 . .58 10.30 

Gross Beta 57.63 11.17 

Gross Gamma 6.12 1.16 

fJ.xeltua!f 
~arbara Zelenay 

, 903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0363 • Fax (505) 663-0365 

COC Number: 

ARSNM Sample J.D.: ARSNM-02-0397 

Date Received: 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Charge Code: MROROOOl EOOO 

.. 
' 

Ddection Ll:hilt · : .Mia~. ··sil · . Analysis Analysis Date & 
: · · Anajysis , : ' .Y .. .. '::'UDitiJ .. : . T~t:MetbOd Time Tech.itcl.an : · 

. . :'.'.' ,.",: -:·: • • ;~ .... : :. I' : r : •' 

-··· ·····:· i' '•' 

12.55 pCUg EPA 900M 07/10/02 bt. 
1431 

17.68 pCi/g EPA 900M 07/10/02 b4 
1431 

2.53 pCi/g EPA 90l.IM 07/10/02 b~ 
1200 

Cost per sample: 124.09 

lotes; .A~rie•a JUdlatloo Strvlcea of New McJ.Ico uaulllCI oo liabilil)' for the UIIC or inttJllTel>fioll of all)' •nal)'liUI resultS prOvi4cd olhcr ~11 111, COSIO( 111c pet(l)rmed •rualysit i!Ulf. 
Reproduclion ()( IIIII report In !rss than l'ull require~ the wriucn C:OIIICIII ol' lhc c:lielll. 

Page 3 of20 



~ 
~~!l~IATIOH w A,: SERVICES OF 

NEW MEXICO 

ARSNM Trackln& Number: ARSNM -02-0060 

Client J.D.: 3 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

! 

Analysis Analysis Analysis 
Description Result Error 

±2 0 

I Gross Alpha 28.21 11.49 

Gross Beta 51.09 11.32 

Gross Ganuna 5.19 1.30 

bt£~ 
3arbara zetena\/1 

190:3 Cenlral Ave. • Los Alamos. New Mexico 87544 

(505) 663·0363 • Fax (505) 663-0365 

COC Number: 

ARS~'M Sample J.D.: ARSNM..Q2·0398 

Date Received: 07/10/02 

Tlme Received: 102.5 

Date of Report: 07111/02 

Chara:e Code: MROROOOlEOOO 

.... ., ..... 
Anaiysls Detection· Lbn~t .A;iialyl~ ·Analysis · Analysis Date & 

'Ohits Test Method Time Technician 

12.90 pCi/g EPA 900M 07/10/02 bz. 
1431 

18.86 pCits EPA 900M 07/10/02 bz 
1431 

2.89 pCi/g EPA 901.1M 07/10/02 bz 
1315 

Cost per sample: 124.09 

lotes: Amcri~in _Radialio~ s~rvi<:e.a or !'lew Mexico u~umes no I~Jblllcy for tilt usr or ln1erpr~ut!lon of any analy•ical resul~ provideel oilier tn•o tl\~ coM or llle perform"" amet~1is itaelr. 
Rtproducuon of llus rcpon m less than full rcqum:a ~ wntll:n conKnl of lhc clicnl. 

Page 4 of20 



--·--··· ··-· ... _. 

~ 
~~~~DlAllON w A~ llt:fWICES Of 

NEW MEXICO 

ARSNM Tracking Number: ARSNM-02-0060 

CUent I.D.: 4 

Date Sampled: 07/10/02 

Time Sampled; AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analysis Analysis Analysis 
Description Result Error 

±:Z·a 

Gross Alpha 28.72 11.47 

Gross Beta 62.69 11.54 

Gross Ganuna 6.06 1.41 

fJ.~ 
Barbara Zelenay 

~ 903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663·0363 • Fax (505) 663·0365 

COC Number: 

ARSNM Sample I.D.: ARSNM-02-0399 

Date Received: 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Charge Code: MROROOOl EOOO 

Detection·. Lim,it· . -~isis Analysll Analysis Date & A~lysls 
· ··'Yniil Test 'Method Time -Technician .. 

.. . '. ·' . . .. :; 
• 0 ••••••• .. ;f .. . . ..... :•.•' 

12.69 pCUg EPA 900M 07/10/02 bz 
1431 

17.87 pCUg EPA 900M 07/10/02 bz 
1431 

3.11 pCUg EPA 901.1M 07/10/02 bz 
1405 

Cost per sample: 124.09 

N01e~: Amcritan Radiation Se!"'l'icca of New Muico 116Umtlno liability ror lhe uee or imc'll~tatioD of any analytical rcsulu pro~kled nllll!r 11>•" 1M eoat or lhc pcrfomwd itlal)'&ii uself 
Reproduction of lhi& repon in lc:u than lull J"CGUirea !be writ~ll con&enl of the clieot. 

Page 5 of20 
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~ 
~~!J...~TIO. w.~ SERVICU OF 

\. 

NEW MEXICO 

ARSNM Trackln¥ Number: ARSNM-02-0060 

Client J.D.: .5 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analysis Analysis Analysis 
Description Result Error 

±lo 

Gross Alpha 37.03 12.71 

Gross Beta 51.63 10.78 

Gross Gamma 4.84 1.14 

_j;_. XtU<w.r 
Barbara Zelenay 

\ 
' 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663·0363 • Fax (505) 663·0365 

COC Number: 

ARSNM Sample J.D.: ARSNM-02-0400 

Date Received: 07/10/02. 

Time Received: 102S 

Date or Report: 07/11/02 

Chaq~e Code: MROROOOIEOOO 

Detection Llrnit Analysis _Analysts Analysis Date & Analysts 
u~ts· Test:Me~ho~ Time Techri,iciao 

" ·' .. .. 
~ •. . . . ' . . ·). ' · .. ,·,, .. ·' 

12.50 pCil& EPA 900M 07/10/02 bl 
1.533 

17.56 pCilg EPA 900M 07/10/02 bz 
1533 

2.53 pCi/g EPA 90l.IM 07110/02 bz 
1437 

Cost per sample: 124.09 

~ote$: American Radiarion Service& of New Mc~ico anumea no liability for the U5C or interpretation of any analyticalreaulll provided olhcr than the cost of lilt: ptrlonn~'(! *""''"';' i~f. 
Reproduction of this report in leu than full n:quin:t the wriucn OOIIJC'DI of the ~lien!. . 

Page 6 of20 · 



~ 
~~!!.~ .... W' AM~ SiRVICU OF 

NEW MEXICO 

ARSNM Tracking Number: ARSNM-02-0060 

Client I.D.: 6 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bobn 

Analysis Analysis Analysis 
Description Result Error 

±2o 

Gross Alpha 38.23 12.76 

I 
Gross Beta 70.65 11.48 

Gross Gamma 5.43 1.03 

~- teeeua~ 
3arbara Zelenay 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0383 • Fax (505) 663-0365 

COC Number: 

ARSNM Sample I.D.: ARSNM-02-0401 

Date Received: 07/10/02 

Tlme Received: 1025 

Date of Report: 07/11/02 

Charge Code: MROROOOlEOOO 

Detection Ltmtt ~ys~ Analysis Analysis Date & Anaiysis 
Ulitu Test Method Time Technician 

' 

12.27 pCil& EPA 900M 07/10/02 bz 
1533 

16.81 pCi/g EPA 900M 07/10/02 bt 
1533 

2.25 pCi/g EPA 901.1M 07/10/02 bz 
1.507 

Cost per sample: 124.09 

~ote1: ,..mcri~•n Radia1ion Services of New Mulco assume• no llabUicy ror dlc 11&1! Of lnurpreurlon or any analyrlcal resYIII J>ro•iC!ell Olher than the .:o&l or lhc pcrrormcd anal~ ail irKir. 
Reproduction of lhi1 reporl in le61 !han full rnjuin:a du: wrillc:n "IIKnl of the 'licat. 

Page 7 of20 



~ 
~Jj!i~~TI<* w AM~ SEAVICI!8 OF 

NEW MEXICO 

ARSNM Tracldng Nwnber: ARSNM-02-0060 

Client I.D.: lE 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analyslli Analysis Analysis 
Description Result Error 

±2o 

Gross Alpha 30.52 11.74 

Gross Beta 57.59 11.12 

Gross Gamma 5.41 0.98 

lb.~'f_ 
Barbara Zelenay 

, 903 Central Ave. • Los Alamos. New Mexico 67544 

(505) 663-0363 • Fax (505) 663-0365 

COC Number: 

ARSNM Sample J.D.: ARSNM-02-0402 

Date Received: 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Charae Code: MROROOOlEOOO 

~aiylilS 
: . 

Detection Llmlt · .A.naty&Js . ADalysis Date & · Am\}ysis 
Units. Test Method Time Technician 

.. • :.·· : 

12.62 pCile EPA 900M 07/10/02 bz 
1533 

17.57 pCi/g EPA 900M 07/10/02 b2'. 
1533 

2.13 pCi/g EPA 901.1M 07/10/02 bz 
1540 

Cost per sample: 124.09 

No~>:$: American Rad!arlon Services of New Mexico auumca no liabilily ror lhc u&e or inlcrprciJIIioll or •ny .mlyticaJ rcJ\1111 provided Qlher II!Jro the c011 Q( w pu(orml!d anal~lu l!klf. 
Rcpr()(luCiion of Olis rcpon In ltM ttlan tull rc:quirealhe wriiU:n 1:0nacn1 of lhc ~licDI, • 

Page 8 of20 
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~ 
~~!.!. -t~,.,. W' A.:: S!.RVICiia Of 

NEW MEXICO 

1\.RSNM Tracking Number: ARSNM-02-0060 

Client I.D.: ZE 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analysis Analysis Analysis 
Description Result Error 

±2 cJ 

Gross Alpha 20.04 9.64 

Gross Beta 61.52 11.05 

Gross Gai'IliiUl 4.07 1.29 

{!).~.~ 
Barbara Zelenay 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 683·0363 • Fax (505) 663-0365 

COC Number: 

ARSNM Sample J.D.; ARSNM-02-0403 

Date Received: 07/10/02 

Tinle Received: 1025 

Date of Report: 07/11102 

Charge Code: MROROOO 1 EOOO 

Detection Llmlt . Anal $is· Analysis Analyils Date & A-ntilysis ' ,. y 

' 
iJDit.' •' . :Test Method · Time TechhJcian 

.. 
) .. : 

' '' " 

' " ·! 

12.19 pCi/g EPA 900M 07/10/02 b~ 
IS33 

16.93 pCi/g EPA 900M 07110/02 bz 
1533 

2.89 pCilg EPA 901.1M 07/10/02 bz 
1610 

Cost per sample: 124.09 

No1e5; Ameri~an ~diotion Servl~es o( New Mexico auumea no liability for the uae or intctprc~ation of Ill)' aMI)'Iic:al rnulll provided other lh1n lbc ~ of the performed araly5il iU.:If. 
Reproduction or thil rcpor1 in l~n lhan Ml reqlliteS llle Wtlnoll COilirDJ or the client. 

Page 9 of20 
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~ 
~JJ!!. ~DIATlON w AM~ SERVICES OF 

NEW MEXICO 

ffiSNM Tracking Number: ARSNM-02-0060 

:;uenti.D.: 3E 

)ate Sampled: 07/10/02 

rime Sampled: AM 

rype of Sample: solid 

::ontact Person: R.Bohn 

Analysis Analysis AnalysiS 
Description Result Error 

±2 a 

Gross Alpha 2~.97 10.58 

Gross Beta 61.89 10.6S 

Gross Gamma 5.84 1.31 

f/J.~ 
~arbara Zelenay 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0363 • Fax (505) 663·0365 

COC Number: 

ARSNM Sample J.D.: ARSNM-02-0404 

Date Recei'ved: 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Cbar&e Code: MROROOOlEOOO 

Detection Lbriit ' ' ': i\~~~iy~ll ' '' A.Daly•il Analysis Date & Analysis 
liliit.. Test Method Time Tecbriidan 

'' 

11.88 pCi/g EPA 900M 07/10/02 b~ 

1646 

16.01 pCi/g EPA 900M 07/10/02 bz 
1646 

2.89 pCi/g EPA 90l.IM 07/J0/02 bz 
1645 

Cost per sample: 124.09 

Notes: American Radiadon Servicea of New Mexico llliUrnetl oo liability for ~ uae or lnterpreuotlon of any •nalylk.al rnuliS provided olhcr than the ~:ost of lbc performed analy&la lmlf 
Reproduction of tllia report in leu than full require• lbol! wrluell coll88nl or Ult cUIIlll- · 

Page 10 of20 



----·--··--· 
/' 

~ 
~~!.! ~ .. TM>N ~AM~ $EFIVICE8 OF 

· . ......_..,· 

NEW I\IIEXICO 

\RSNM Tracking Number: ARSNM-02-0060 

:;uent I.D.: 4E 

Date Sampled: 07110/02 

rime Sampled: AM 

fype of SIUilple: solid 

Contact Person: R.Bohn 

Analysis Analysis Analysis 
Description Result ·Error 

±lo 

Gross Alpha 12.72 8.18 

Gross Beta 61.45 11.11 

Gross Gamma 5.80 1.23 

B-~~ Barbara Zelenay 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663·0363 • Fax {505) 663-0365 

COC Number: 

ARSNM Sample J.D.: ARSNM-02·0405 

Date Received; 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Charae Code: MROROOO 1 EOOO 

Detection Llmlt 'j& .. sls· Analysla Analysis Date & Analysis .· .. u':tlt.. Test·Metbod Time. Tecb.Dician 
. . .. ' . 

: .· .. .. . 
: 

12.43 pCi/g EPA 900M 07/10/02 bz 
1646 

17.08 pCilg EPA 900M 07/10/02 bz 
1646 

2.70 pCi/g EPA 901.1M 07/10/02 bz 
1725 

Cost per sample: 124.09 

l'lote&: American Radiation Se!"'icct of !'lew Mexico anumc1 no liability for the u~oe or inlerprcc.lion or any analytical ~IYlll provided och~r lhan the cOil of the pc:rfonn~ anal~sia i~~tlf. 
Reproduction of lhii rcpon in le51 lhan full requires the writlcn c;onacnl of the clicnl. 

Page 11 of20 



~ 
~~!!-t~T~· w AM~ S!.RVICES OP 

NEW MEXICO 

ARSNM Tracking Number: ARSNM-02-0060 

Client I.D.: SE 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analysis Analysis Analysis 
Description Result Erior 

±2 CJ 

Gross Alpha 13.09 8.41 

Gross Beta 54.88 11.21 

Gross Gamma 6.32 1.16 

fJ-~ 
BarbarazeJellaY 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0363 • Fax (505) 663·0365 

COC Number: 

ARSNM Sample I.D.: ARSNM-02-0406 

Date Received: 07/10/02 

Time Received: 1025 

Date of Report: 07111/02 

Charge Code: MROROOOlEOOO 

. -- ·: A:iJ)ij-~sis ,- . :, 

Detection Lhiiit :: Ailaty,IS Analysis Date & ·Analysis 
. :· Jiilt). ;· Teit(Mdbod Time· Techdidan 

;.: :. :·~. } 
' 

"<.!.,· . .. i . 
. .:' ·;~:' I 

12.79 pCi/g EPA 900M 07/10/02 bz 
1646 

18.12 pCilg EPA 900M 07/10/02 bz 
1646 

2.53 pCi/g EPA 901.1M 07111/02 bz 
0800 

Cost per sample: 124.09 

Note1: American Radiation Servicc1 or New Muico aa1umca no liabilil)' for the uae or imcrprctation of any analytl~l reauhs provlde4 other lhan the ~DII of lhc pcrfomJCll analysis iudf. 
Rcproduclion of thil repon in lua than full require• lhc! wrlrum conseru or lhe clleru. 

Page 12 of20 
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~ 
~.IJ !i ~ .. ._ w AM: St:RVICES Of 

NEW MEXICO 

ARSNM Tracking Number: ARSNM-02-0060 

Client I.D.: 6E 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bobn 

Analysis Analysli Analysis 
Description Result Error 

±1a 

Gross Alpha 29.26 11.47 

Gross Beta 70.03 11.62 

Gross Gamma .S.26 1.08 

fJ. Xd4uor-!f-
Barbara Zelenay 

1 903 Central Ave. • Los Alamos, New Mexico 67544 

(505) 663-0363 • Fax (505) 663-0365 

COCNumber: 

ARSNM Sample 1.0.: ARSNM-02-0407 

Date Received: 07/10/02 

Time Received: 1025 

Date or Report: 07/11102 

Charge Code: MROROOOlEOOO 

Detection Limit 4.alysls Ariatysls Analysis Date&. Arialysis 
·units Test Method Time TechniCian 

.. :: . 
; 

.. . ·:. 

12.50 pCUg EPA 900M 07/11/02 bz 
0904 

17.17 pCilg EPA 900M 07/11102 bz 
0904 

2.38 pCi/g EPA 901.1M 07/11/02 bz 
0833 

Cost per sample: 124.09 

NulcJI: Amtrkan ibd~llon ~ .... ic~s or Nrw Me~lco auume• no Uat>lllly for the ~~~or lntrrpre~allon of a11y analrtical ~•ijlll pro~idc:d other than the ;.o1t or lhc pcrfom~ed analysia iuelr. 
Rcprod~tlion of lbi1 report in leN than tun ~q11irea the wri~o CORI"nl of 1M elieslt. 
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~ 
~JJ !i ~JATIOI< w AM~ aEPIVICES o,: 

NEW MEXICO 

ARSNM Tracking Number: ARSNM-02-0060 

Client I.D.: IW 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analysis AnalysiS 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0363 • Fax (505) 663-0365 

COC Number: 

ARS!'i'M Sample J.D.: ARSNM -02-0408 

Date Recei-ved: 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Charae Code: MROROOOIEOOO 

: 
Detection Llullt · Aiialysia· Analysis Analysls Date & Analysis Analysts 

Description Result Error :., ·Units ··Test Method Time Technician · . 
: ·.· 

±Zo .. " 

Gross Alpha 27.73 11.08 12.25 pCi/g EPA 900M 07/ll/02 bz 
0904 

Gross Beta 65.86 ll.41 17.20 pCi/g EPA 900M 07/ll/02 bz 
0904 

Gross Ganuna 4.97 1.08 2.38 pCilg EPA 901.1M 07/11/02 bz 
0903 

Cost per sample: 124.09 

Ncx~•: Ameritin R~dialion Snvitel of New Me~ito •num~ no li•l>ility for the u.e or interp....,IJition of any aiUIIytic:al re511lt1 provided Dthcr than lhe c:011 of tlte ptrformcd analysia laxlr 
R~production of lhis "'pori in lni than 1\Jll ~qUite& 11M! WtiU~II COIW!III or tllo! cllelli. . 
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-----·-····--· 

~ 
~~ !i ~ ...... . w AM~ S.E.RVICES Of 

1903 Central Ave. • Los Alamos, New Mexico 67544 

(505) 663·0363 • Fax (505) 663·0365 

NEW MEXICO 

RSNM Tracking Number: ARSNM-02-0060 COC Number; 

Uent I.D.: 2W ARSNM Sample l.D.: ARSNM-Q2..Q409 

1pte Sampled: 07/10/02 Date Received: 07110/02 

'iroe Sampled: AM Tlme ReceiYed: 102!5 

'ype of Sample: solid Date of Report: 07/11/02 

:ontact Person: R.Bohn Charge Code: MROR0001EOOO 

.. 

AnalysiS Analysis Analysis Detection Llmlt Antilysis· Analysis Analysis Date & ·Analys'is :·. 

Description Result Error Uilits Test Method Time Techwctan 
;f:l 0 .:; ,; 

... ' ·::. :·.:j : ,. 
' 

Gross Alpha 23.92 10.6.5 12. 7.5 pCi/g EPA 900M 07111102 bz 
0904 

Gross Beta 63.24 11.52 17.75 pCilg EPA 900M 07/11/02 bz 
0904 

Gross Gamma 4.21 1.07 2.38 pCi/g EPA 9Ql.lM 07/11/02 bl 
0933 

Cost per sample: 124.09 

Notes: American RAdiation Service.& or N¢w Muic:o .... lllli£S flO ilabllll)' for the liiC or interpr¢tation of any allillytinl re1\llt1 provided oll>er llJan \lie CIJII of r.htl performed analysis itself. 
ReprO<li!CliOn of tilts repon U1 Ieos than full Rljiiii'CI ~ wrillen tOnstlll oC 1M cllatu. 
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~ 
~.4 !!.*-.TIDN w AM~ SERVICt:a OF 

NEW MEXICO 

ARS?II'M Trackln& Number: ARSNM-02-0060 

Client J.D.: 3W 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analysis Analysis Analysis 
Description Result Error 

±'20 

Gross Alpha 19.Sl 9.66 

Gross Beta 69.57 11.72 

Gross Gamma 4.42 1.21 

, 903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663·0363 • Fax (505) 663-0365 

COC Number: 

ARSNM Sample I.D.: ARSNM~02-041 0 

Date Recelved: 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Charge Code: MROROOO 1 EOOO 

Detection Limit ·.A'naiysls Ailalysl& Analysis Date & Analysts: 
Urut. Test Method Time ·Technician 

.. 

•''. ~· ' . .. 

12.46 pCi/g EPA 900M 07/11/02 bz 
0904 

17.44 pCi/g EPA 900M 07/11/02 bz 
0904 

2.70 pCilg EPA 901.1M 07/11/02 bz 
1003 

Cost per sample: 124.09 

Nou:s: American Radiation Service• of New Mexico aaaullll!l oo liabiliry for the UIM! or lnterprel.ltlon of any Ulllytlcal retiiiiS pro•~ 0\hcr !han !he tOll of !he ~rro~d 1 · ·~.~elf 
ReprOductio~ of 11111 rep<>rl in leu 11\ag 1\111 req11iret !he ~~vriueq to!Uelll or 111e clielll. ana Y'

1
' 

1 
· 
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~ 
~~!i~~TION w AM~ 8ERVICI!.8 OF 

NEW MEXICO 

ARSNM Trackine Number: ARSN:M-02-0060 

CUent I.D.: 4W 

Date Sampled: 07/10/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Person: R.Bohn 

Analy!iis Analysis Analysis 
Description Result Error 

±Zo 

Gross Alpha 35.33 12.31 

Gross Beta 77.17 12.00 

Gross Gamma 3.06 1.19 

1903 Central Ave. • Los Alamos. New Mexico 87544 

(505) 663-{)363 • Fax (505) 663·0365 

COCNumber: 

ARS~'M Sample I.D.: ARSNM-02-0411 

Date Received: 07/10/02 

Time Received: 1025 

Date of Report: 07/11/02 

Charge Code: MROROOOl EOOO 

Detection Liniit Ah!l}ysb Analysis Analysis Date & Anal)'5is 
.. : ·uruu Test Method Time Technician 

12.2~ pCilg EPA 900M 07111/02 bz 
IOOS 

17.20 pCi/g EPA 900M 07/11/02 bz 
1005 

2.70 pCilg EPA 901.1M 07/11/02 bz 
1035 

Cost per sample: 124.09 

NoLes: American IUdiatill!l Scrvi~ of New Mcx!1:0 ~ume' no liability for the u&e or intcrp~&ation of any analytital n::1UIII provided o111er !han 1ht 0011 of tile ~rfotmed analyaill Itself 
Rcproducdon of dm repon 10 leu than full rcquu~• the wri~n tonKnl of lhc c:licul. · 
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~ 
~.4!!.. ~DIATlON ~AM~ SEAVICES Of 

NEW MEXICO 

ARSNM Tracklne Number: ARSNM·02-0060 

Client l.D.: sw 
Date Sampled: 07110/02 

Time Sampled: AM 

Type of Sample: solid 

Contact Pen>on: R.Bohn 

Analysis Analysis Analysis 
Description Result Error 

±20 

Gross Alpha 32.02 11.69 

Gross Beta 65.59 11.11 

Gross Gamma 5.33 1.15 

(d~ Barbara Zelenay 

, 903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0363 • Fax (505) 663-0365 

COCNumber: 

ARSNM Sample I.D.; ARSNM-02-0412 

Date Received: 07/10/02 

Time Received: 102~ 

Date of Report: 07/11/02 

Char&e Code: MROROOOlEOOO 

Detection • Llmlt .' Aha!y&ts . Analysis Analysis nate & Analysis 
., . 

"~'Onlti" . :Test Method Time Technician 
' ' .. 

12.08 pCi/g EPA 900M 07/11/02 b2 
1005 

16.59 pCilg EPA 900M 07/11/02 b~ 
JOOS 

2.53 pCi/g EPA 90J.lM 07/11/02 bz 
1108 

Cost per sample: 124.09 

Notes: American Radiation Services of New Mnico anumcs no liabilit~ for the uac or inlcrpretation of any analytical llliUIU provided other Ulan 111c co r llle rfi ....., · · 
Reproduction of this rcpon In Jru lhan full require• !ht wrluen CODN!ftl of the clieJx. 

11 0 
PI! or .. ~ amly111 tiKif. 
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~ 
~~!!~ .. n ... w .AM~ URVICilS Of' 

NEW MEXICO 

ARSNM Trackin& Number: 

Client I.D.: 

Date Sampled: 

Time Spmpled: 

Type of Sample: 

Contact Person: 

Analysis 
Description 

Gross Alpha 

Gross Beta 

Gross Ganuna 

Analysis 
Result 

58.28 

88.84 

5.81 

ARSNM-02-0060 

6W 

07/10/02 

AM 

solid 

R.Bobn 

Analy1is 
Error 
±%o 

15.47 

12.56 

1.15 

1903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663-0363 • Fax (505) 663-0365 

COC NUlllber: 

ARSNM Sample J.D.: 

Date Received: 

Time Recelvedt 

Date of Report: 

Cbar&e Code: 

. ,. 

Detection Lli:iilt '· · · · ADaiysli · · 
. . urot.· 

. . ·; ~ . ~ ·. } . . 

AnalyjlJ 
TesfMethod 

' : 

12.28 pCi/g EPA 900M 

17.1S pCi/g EPA 900M 

2.53 pCi/g EPA 901.1M 

ARSNM -02-0413 

07/10/02 

102.5 

07/11/02 

MROROOOIEOOO 

Analysis Date & 
Time 

07/11/02 
100.5 

07/11/02 
IOOS 

07/11/02 
1143 

· ~nalysls. :. ~ .. 
TechiUci~" .·. 

bz 

bz 

bz: 

Cost per sample: 124.09 

American .RadU.tio~ Service~ of New Muico u~vme~ oo liability ror lhc \IISC or inlcrprctation of 1111)' analytk:al rtauh1 provk!A!d Oilier 11\an l))e c:osc or 111c rfi rmed 1 · · If 
Rcproducnon of dus repon m len than full rcqulrDI d:w: wrlw:n conac111 of tbc ci.Jont. pc 0 

111\11 Y515 
liM: • 
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~ 
~~:!~ .. , .. W'...:. Sf.RVICES OF 

1 903 Central Ave. • Los Alamos, New Mexico 87544 

(505) 663·0363 • Fax (505) 663-0365 

NEW MEXICO 

Notes: 

Comments: 

l.01 Soil and Sludge analysis arc reported on a wet basis or an as rec~ived basis unless otherwise indicated. 
2 (Ji The data tn th1s report are within the limits of uncertainty specirted in the reference method unless spectf'ied. 
3 01 Modified analysis procedures are procedures that are modified 10 meet the certain specifications. An e;r.ample t'na)' bt' 111~ ust 

of a wattr me[hod w analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the .'iol1d 

matrtx. 
a.01 Dcnved Air Concemmions and Eftluent Release Concentrations are obt.;lined from 10 CFR 20 Appcndtx B. 
5.0> Total acuvtty 1S actually total gamma activity and is determined utilizing the prominent ~amma cmilters rrom the: nau.mdly 

occurring radioactive decay chains ~nd other promim::nt radioactive nuclides. Total activity may be lower than al:tualtotal 
~~·ttvtty due 10 the ex1em of secular equilibrium achitved in the various decay chains at the time of analysis. The tot» I activity 
~~not representative of nuclides thai emit soley alph~ or beta particles. 

6.0_; Ra-228 is <lt\~rrninded via secular equilibrium with its daughter, Ac1inium 228. (Gamma Spectroscopy only). 
7.0.\ U-238 is determined via secular equilibrium with ils daughter, Thorium 234. (Gamma Spectroscopy only). 
8.0.. All Gamma spectroscopy was performed utilizing hi~h purity germanium detectors (HPGE). 

Mtothod References: 

I.Vj EPA 600/4-80-032, Prescribed Procedures for the Measurements of Radioactivity in Drinking Wau:r, Avgust 1980. 
2 .0; Stand;Hd Method~ for the Examination of Water and Waste Water, 18th, 1992. 
3 01 EPA SW-846, Test Methods for Evalullting Solid Waste, Third Edition, (9/86). (Updated through 1995). 

4 U! EPA 600/4179-020, Methods for Chemical Analysis of Water and Waste. March 1983. 
5 01 HASL 300 

Delin111ons: 

I.UJ BDL 
2 0) NO 
3.CJ) Detectton Limit 
4.U) B 

5 Oj D 
6 0) MS 
7 0; s 
8 VI RS 
9.0) ·sc 
10 0} !\IR 

Analyte not detected because the vahu: was below the detection limit. 
Not detected abOve the detection limit. 
The minimum amount of the 11nalyte that ARS can detect utilizing lhe specific: analy~15. 
Method Banlc 
Method Oupl icate 

Matrix Spike 

Spike 
Reference: Spike 
Subcontracted out to anottler qualified laboratory 
Not Referenced 

'.::~> >.nl<rt.::.n RaJt~•,on Senter~. Inc:. assumel no tiwbility for the us~ or unerpretalion of any analytic~! rtsults pro¥tdt'd o1her lhaollle ~·ost ut' ttl~ pcrtJrtllC:Il 
Jlloi)SII •t>elf R~proouctton of thts rtport in lcH lhan full requires the wriucn consent of chr clic:m. 


