Tim Murphy, Chief

Bureau of Federal Facilities

Division of Environmental Protection
2030 E. Flamingo Road, Suite 230
Las Vegas, NV 89119-0818

SUBMITTAL OF THE FINAL CLOSURE LETTER REPORT FOR CORRECTIVE ACTION
UNIT 496: BURIED ROCKET SITE - ANTELOPE LAKE (TTR), REVISION 0, MAY 2007,
DOE/NV/25946--163

This letter serves as the Closure Letter Report for Corrective Action Unit (CAU) 496, Buried
Rocket Site - Antelope Lake

Background

A Streamlined Approach for Environmental Restoration (SAFER) Plan for investigation and
closure of CAU 496, Corrective Action Site (CAS) TA-55-008-TAAL (Buried Rocket), at the
Tonopah Test Range (TTR), was approved by the Nevada Department of Environmental
Protection (NDEP) on July 21, 2004. Approval to transfer CAS TA-55-008-TAAL from

CAU 496 1o CAU 4000 (No Further Action Sites) was approved by NDEP on December 21,
20035, based on the assumption that the rocket did not present any environmental concern, The
approval letter included the following condition: “NDEP understands, from the NNSA/NSO
letter dated November 30, 20035, that a search will be conducted for the rocket during the planned
characterization of other sites at the Tonopah Test Range and, if found, the rocket will be
removed as a housekeeping measure.” NDEP and U.S. Department of Energy, National Nuclear
Security Administration Nevada Site Office personnel located the rocket on Mid Lake during a
site visit to TTR, and a request to transfer CAS TA-55-008-TAAL from CAU 4000 back to
CAU 496 was approved by NDEP on September 11, 2006.

CAS TA-55-008-TAAL was added to the Federal Facility Agreement and Consent Order of
1996, based on an interview with a retired TTR worker in 1993, The original interview
documented that a rocket was launched from Area 9 to Antelope Lake and was never recovered
due to the high frequency of rocket tests being conducted during this imeframe. The interviewee
recalled the rocket being an M-55 or N-55 (the M-50 “Honest John™ rocket was used extensively
at TTR from the 1960s to early 1980s). A review of previously conducted interviews with
former TTR personnel indicated that the interviewees confused information from several sites.

The location of the CAU 496 rocket on Mid Lake is directly south of the TTR rocket launch
facility in Area 9 and is consistent with information gathered on the lost rocket during recent
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interviews. Most pertinently, an interview in 2005 with a former TTR range manager recalled a
lost rocket that possibly contained a depleted uranium ballast in an inert warhead. The
interviewee confirmed that the last tracking coordinate for the rocket indicated it was lost in an
area south of Area 9 near the TTR range coordinates X = 6,614.57 feet (ft) and

=- 20,508.79 ft. These coordinates correspond to 4 location approximately 2,295 ft northeast
of the Mid Target, on Mid Lake. CAS TA-55-008-TAAL was removed from CAU 496 before
the SAFER investigation could be completed, and before the new information could be evaluated
and the conceptual site model assumptions confirmed.

Initial Site Conditions

The CAU 496 rocket location was verified in October 2006 with the assistance of Air Force and
Sandia Explosive Ordnance Disposal (EOD) personnel and a Radiological Control Technician
{RCT). The rocket was present on the lake bed as described and was confirmed to be an M-50
“Honest John" rocket that was approximately half buried in the lake bed. The rocket and
surrounding area were surveyed by the RCT, and an area of radiological contamination was
present near the front end of the rocket, The RCT roped off the area around the rocket and
posted the area as a Radioactive Materials Area. The EOD personnel inspected the rocket under
the supervision of the RCT, and the rocket was verified as being inert and safe for movement.
The rocket was surveyed by the RCT and verified to not be radiologically impacted.

Photograph 1 shows the condition of the CAU 496 rocket shortly after discovery.

Closure Activities

The rocket was removed from the ground on October 3, 2006, and was staged near the crash
site. The rocket was radiologically surveyed by a RCT and determined not to be radiologically
impacted. The rockel was transported to the Nellis Air Force Range ordnance salvage area for
recyeling. Visual inspection of the crash site and radiological survey of the area confirmed thar
depleted uranium was present in the rocket nose cone which had broken off during impact and
partially disassembled in the shallow subsurface.

Closure field activities began on December 19, 2006, under the supervision of a RCT by
manually excavating impacted debris and soil from the crash site and placing the waste into
plastic bags. The excavation was radiologically surveyed by the RCT as work progressed to
ensure all areas over background were removed. Approximately (.5 cubic yards of depleted
uranium waste were removed from the rocket crash location. The waste consisted of
depleted-uranium-impacted debris and soil and five 0.5-ft by 1.5-ft depleted uranium plates
which were removed from an approximate depth of 2 ft below ground surface and were
associated with other metal debris from the rocket nose cone.
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Photograph 1 - Initi-al site condition of CAU 496 rocket (facing west), 10/03/2006

The excavation was radiologically surveyed, and the three areas with the highest readings were
selected for collecting verification samples to document clean closure. Verification samples
were collected for uranium metal and isotopic uranium analyses. Additional quality assurance
blind duplicate and equipment blank samples were collected to support the analytical objectives.
After collecting verification samples, the site was secured, and depleted uranium waste was
containerized under the supervision of a Waste Certification Official for subsequent offsite

disposal.
Photograph 2 shows the site during removal of depleted uranium debris and impacted soil, and
Photograph 3 shows sampling locations and the extent of excavation.
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Phumgraph 3- Samylmg locations and extent nf excavatmn, Iﬂlﬂfz{lﬂﬁ
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Table | summarizes the analytical results for verification samples collected on December 20,
2006. One sample collected from location 496-01 exceeded the Preliminary Remediation Goal
(PRG) action level for uranium metal of 200 milligrams per kilogram (mg/kg).

Table 1 — Analytical results for verification samples

Radiological Survey Isotopic Uranjum-238
Sample ID Date Collected Results (dpm®) Uranium (mg/kg) /e
Action Lavel ~5,000 dpm (background) | 200 mg/kg 63 pCifg

[ 49601 12202006 | 7,200 217 4.14

496-02 12/2002006 | 6,000 10.2 | 4.59

496-03 | 1242002006 5,780 8 | 837

496-04 Dup of 01 | 1272002006 n/a 19 14.2

496-05 | 122002006 wa 13.6 | 0.0183

496-01R | 0471012007 n/a 2.5 | nfa

. dpm: disintegrations per minuie
¥ plifg: picocuries per gram

Additional Closure Activities

Another phase of fieldwork was conducted on April 10, 2007, to remove additional impacted soil
from sample location 496-01, which was above the PRG of 200 mg/kg for uranium metal.
Impacted soil was removed using hand tools, and waste was placed into plastic bags under RCT
supervision. No depleted uranium fragments or debris were noted during the additional removal
activities. One additional verification sample (496-01R) was collected from the area of new
excavation and analyzed for uranium metal. The sample was below the PRG, and the result is
included in Table 1. The excavation was backfilled with clean soil and contoured to the
surrounding topographic grade. Photograph 4 shows the location of additional soil removal.

Summary

The CAU 496 rocket was located, and the crash site was moved from CAU 4000 back 1o

CAU 496 so that the rocket could be removed and the crash site could be investigated for the
presence of contaminants of concern. Depleted uranium was confirmed to be present at the site,
and cleanup activities were conducted to remove the depleted-uranium-impacted debris and soil
to meet PRG and radiologteal cleanup standards. Additional verification samples collected from
the excavation confirmed that all depleted-uranium-impacted debris and soil had been removed
to below applicable action levels, the excavation was backfilled with clean soil. Waste generated
during cleanup activities is being managed as low-level waste and is planned for disposal at the
Nevada Test Site. The rocket was surveyed for radiological contamination and was determined
to meet free-release conditions. The rocket was transported to the Nellis Air Force Range
ordnance salvage area for recycling.
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Photograph 4 — Location of additional soil removal, 04/10/2007
Copies of the analytical result summaries are attached.

Please direct comments and questions to Kevin J. Cabble, of my staff, at (702) 295-5000.

Wilhelm R. Wilbormn

Acting Federal Project Director
ERD:KIC Environmental Restoration Project
Enclosure:
As stated
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cc wiencl, (uncontrolled) via email:
D. R. Elle, NDEP, Las Vegas, NV
Southern Nevada Public Reading Room
Las Vegas, NV (2 electronic copies)
MNorthern Nevada Public Reading Room
Carson City, NV (electronic copy)
Public Reading Facility Coordinator, SNIV
Las Vegas, NV (CD)
David Swanson, Department of Natural
Resources & Federal Facilities, Pahrump, NV (electronic copy)
Technical Library, NNSA/NSO, Las Vegas, NV (CD)
NS8Tec Document Production (electronic copy to OSTI)
I. L. Smith, NSTec, Las Vegas, NV
R. F. Boehlecke, SNIV, Las Vegas, NV
P. A. Sanders, ERP, NNSA/NSO, Las Vegas, NV
R. B, Jackson, NSTec, Las Vegas, NV
A. L. Primrose, NSTee, Las Vegas, NV
A. J. Silvas, NSTec, Las Vegas, NV
T. A, Thiele, NSTec, Las Vegas, NV
T. Zaferatos, NDEP, Las Vegas, NV

cc wio encl (uncontrolled) via email:

D. C. Loewer, DTRA/CXTI1, M/S 645, Mercury, NV
T. A, Lantow, DTRA/CXTI, M/S 645, Mercury, NV
W. R. Griffin, SNJV/DTRA, M/S 6435, Mercury, NV
K. A. Hoar, AD/AMSP, NNSA/NSO, Las Vegas, NV
E.F. Di Sanza, WMP, NNSA/NSO, Las Vegas, NV
EM Records, AMEM, Las Vegas, NV

FFACO Group, PSG, NNSA/NSO, Las Vegas, NV
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J.5. EPA

1 EPA SpMPLE HOQ.
INORGANIC ANALYSES DATA SHEET
49501

Lab Name: LIONVILLE_LABORATORY Contract: 0082
Lab Code: LVLI__ Cage No.: 496 5A5 HNo.: SOG No.: a2
vatrix {soil/water): SOIL_ Lab GSample ID: 0612L582-001
Level f(low/med) : LOwW Date Receiwved: 12,/29/0¢
¥ Solids: _B3a

Concentration Unics {ug/L or mg/kg diry weight): MG/KG

ChS HNo. Analyte |Concentration|cC Y] M
7440-61-1 |Dranium__ L7 | F F_
Color Befors: Claricy Before: Texturs
Color After: Clarity After: hrtifacrs:
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496-01
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Lab Code: LVLI Case No.: 49%96__ ShS Na.: Q. 7
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Level (low/med): LOW Date Received: 12/29/04
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Concentration Units (ug/L or mg/kg dry weight): MGE/EG
A8 HNo, Analyte [ConcentrationiC o M
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1 EPA SHRMFLE HOC.
INQRGANIC AMNALYSEES DATA SHEET

42603
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1 EPR SAMDLE NO,
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Company  Dechiel Mevada Corp
Addriss 2621 Lasee Road
M MT 3271
Mopuih Las Yepas, Mevads 3903)-—41 34 Report True  January 10, 2007
Comact M Tad Racdding
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Chen Sample 10 E LT rumc& MNEW A DG
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R Sample resulls are rejecied
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Certificate of Analysis
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Addhans . 2031 Lasee Road
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Certifi nalysis
Company @ Bechean Mevada Copre.
Address . 2621 Losee Ropd
MIS HTEXY
Morth Lag Vepas, Mevads 88020-—1 134 Bopart Daie:  Janwary 10, 2007
Comiacl. Wr. Ted Redthing
Tropect: Envitnmmental Rad snalyss - o EDL
Cloenr Suvaple ID: A0E—(1 Dryseect: MNE Y AQO406
Sample ID: 1 784750014 Cheat T: - NEVANGZ
bdalx: Soud K
Collec) Daree 20-DEC-06
Recerve Drate: 9-DECO6
Callecior; Client
Farameter ) Qualler Resall Uncerininiy .  frQ L Uniis D¥ Analyst Bale  Toe Hakch Mt
Rad Alphs §pec Ansysis
Alpthospes L Sokid
L rmim -2 3372 34 245 +-0, 134 Dol wl=035R 0020 pCip BXLI Q0IADSAFT 11T §00519 |
L um-2 35236 D¥T% /00543 DOTLT 43S o020 [Ty
rann~238 B,z =125 5 LE2 f=h0T D030 09Ty
The folivwing Prep Metheds vere performed R . _
[P L Trescriptiom Arulysl Ttaie Time  Prep Bawch
Dry Sml Prep D Suit Prep Gh.=RAD-A-{ | AR T2 At 599443

The Midlawing Analyticsd Wetinds were per Formed
hlelhewd Dhesceiption

| DOE EML 1IASL- 300, U-02-RC Modilied

Surropale T 1T recovery Test Recovery o Accegtuble Limits _
Uranm-332 A prhasraes L, S0didd T (5.0 d 155 )
Moiles.

The Quakifters in tls report are defined as Follows ;

* A oguadily control analyie recovery is antside of specified aceeplance crileria

O Analyi i askrrogale compobimd

< [Result is bmas than valoe repored

= [desndt is greater than value reporisd

A The TIC 15 5 suspected aldol—cendensalion producy

B Tarett anaelvte was detected in the associated blank

BD Resolts are sither betow the MEDC or tracer recuvery s low

C  Analyte has beer confirmed by GOMS analysiz

N Resulis arc réported rom adelueed aliqued of the sanple

H  Anaiytieat holiheg ime wis escesded

] Value is esvimated

Mid Spike recovery limits do not apply. Sample concentration gaceeds spike concentration by 42 or mor=
MO  Analyte concenrarion is #ot detectad above e detection Mmil

B Sample resulrs are rejecred

1] Analyie was analyzed for, but non dewecied abave the MOL, MDE or LOD,
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Cerlificate o i
Company @ Becheel Meyada Comp.
Addrgss : 162 Lase Tenad
WS MNTS273
Monh Las Yepas. Kovada ¥003)--4134 Repun Date:  Janoary 1002007
Conlact, Mr. Ted Redding
Projecl: Environmeta] Rad Analysis = Ro EDEY
Chene Sanmple - dSEER-01 Priviect: MY AL
Sample 1D ] TRATSIKS Chent Il NEVADNR
BT E Water
Collect Das HI-DEC (¥
Receive Dale: 20-DEC-DE
Cullecior: Chzin
Er;m!tﬂ' o a;a]_i‘-ﬁ: _;t-c!rult . U;:t:ana . nL T o 1. Enikx 1JF M:id'}.'a-t Date  Time Taich b
Kad Alpha Spec Analysis
Allraspec L, Ligured
Drnninm—233/314 XLy H—h 042 GO516 +f=00413 00600 B BXLY (HARAOT (752 S00518 1
ranivm—-23%235 LI Qi2 +H—[1 8565 fi5dd /-G8 LARLS L L
Frapium-2 18 L Q483 +f 003G (NRRT  +-0.0305 U0 Pl
The ollowring Anubvtics] Methods were perfommed
ddethnd Description
! DOE ML HASL-300, U=02-RC Modificd
Surrogale Fracer recovery Test Recowery % Arceptable Limibs
Uranswm -23% Alphaspee U, |wgquid b5 {255%=125%)
Mates:

The Quatifiens im this repont are defined as follows

¥ A quality conwrol analyte recovery is outside of specified acceprunce criteria

**  Analyie is 2 somoyate canponnd

< Result is l2ss than value reponed

& Result 15 greates than vilue reponted

A The THC b 4 suspected aldal-condensution product

B larpet analvte was detected in the associated blank

B Resulw are either helow 1he MDC or acer recovery is low

T Analye has been confirmed by GUME analysis

D Resules are repaeted from a diloted olgquot of e sample

H  Analytical nolling iime was exceedel

1 Walue 1s estianared

MA&  Srrke recoviry hmits o ot apply. Sample concenralion caceeds spike Soneenitatin by 4% or marc
Ny Analvte concentralion L= not detected above the detection linn

R Saniple resulls are rejesied

U Awalyle was analyzed for, hut nor detecied aboyve e MDL, MDA, ar LOD.

LUl CGramma Specroscopy——Uncertain dentificacion

X Consult Case Mumalive, Dala Summary package, o Projec! Manager Concetimig s qualile
T QO Samples were ot spiked with this compourd

*  RPDof samphe and duplicale evaluated using +/=R1. Concentratons are <35 the RIL
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