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Executive Summary

Corrective Action Unit 485, Corrective Action Site TA-39-001-TAGR, the Cactus Spring Ranch
Soil Contamination Area, is located approximately six miles southwest of the Area 3 Compound
at the eastern mouth of Sleeping Column Canyon in the Cactus Range on the Tonopah Test
Range. This site was used in conjunction with animal studies involving the biological effects of
radionuclides (specifically plutonium) associated with Operation Roller Coaster. The location had
been used as a ranch by private citizens prior to government control of the area.

According to historical records, Operation Roller Coaster activities involved assessing the
inhalation uptake of plutonium in animals from the nonnuclear detonation of nuclear weapons.
Operation Roller Coaster consisted of four nonnuclear destruction tests of a nuclear device. The
four tests al took place during May and June 1963 and consisted of Double Tracks and

Clean Slate I, 11, and I11. Eighty-four dogs, 84 burros, and 136 sheep were used for the Double
Trackstest, and ten sheep and ten dogs were used for Clean Slate 1. These animals were housed
at Cactus Spring Ranch. Before detonation, all animals were placed in cages and transported to
the field. After the shot, they were taken to the decontamination area where some may have been
sacrificed immediately. All animals, including those sacrificed, were returned to Cactus Spring
Ranch at this point to have autopsies performed or to await being sacrificed at a later date.

A description of the Cactus Spring Ranch activities found in project files indicates the ranch was
used solely for the purpose of the Roller Coaster tests and bioaccumulation studies and was never
used for any other project. No decontamination or cleanup had been conducted at Cactus Spring
Ranch prior to the start of the project. When the project was complete, the pits at Cactus Spring
Ranch were filled with soil, and trailers where dogs were housed and animal autopsies had been
performed were removed. Additional pens and sheds were built to house and manage livestock
involved with the Operation Roller Coaster activitiesin 1963.

According to field records, a hardened layer of livestock feces ranging from 2.54 centimeters (cm)
(inch[in]) to 10.2 cm (4 in.) thick is present in each of the main sheds. IT personnel conducted
afield visit on December 3, 1997, and noted that the only visible feces were located within the
east shed, the previously fenced area near the east shed, and a small area southwest of the west
shed. Other historical records indicate that other areas may still be covered with animal feces, but
heavy vegetation now coversit. It ispossible that radionuclides are present in this layer, given the
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history of operationsin thisarea. Chemicals of concern may include plutonium and depleted
uranium.

Surface soil sampling was conducted on February 18, 1998. An evaluation of historical
documentation indicated that plutonium should not be and depleted uranium could not be present
at levels significantly above background as the result of test animals being penned at the site. The
samples were analyzed for isotopic plutonium using method NAS-NS-3058. The results of the
analysis indicated that plutonium levels of the feces and surface soil were not significantly elevated
above background.

There is a high degree of confidence that the animals used during Operation Roller Coaster were
kept at Cactus Spring Ranch and that the animal feces currently there are from the animals used in
thistest. Some reportsindicate that the bioaccumulation study took place immediately after the
Double Tracks test of Operation Roller Coaster on May 15, 1963, which utilized the dogs,
burros, and sheep exposed during that detonation. Other reports and interviews state that the
bioaccumulation study was performed approximately ten years later during the early 1970s and
that the animals used for the study were cattle. Thereisalow degree of confidence as to the time
frame that the visible feces were deposited. Investigation of Cactus Spring Ranch Soil
Contamination Area should be based on this information.
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1.0 Site Location

1.1  Location
Cactus Spring Ranch, Tonopah Test Range (TTR), Nevada

1.2 Driving Directions
From the main gate, take Main Road south to Browns Lake Road/Cactus Spring Road, turn west
(right) and drive for 4.8 miles to Cactus Spring Ranch (1T Corporation [IT], 1993).

1.3  Global Positioning System (GPS) Coordinates
GPS coordinates have been identified (Rodriguez, 1997).
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2.0 Avalilable Historical Information

2.1  Maps/Drawings of the Site Location

* Reference Number: Figure 2-1
Title: “Tonopah Test Range Layout, Nye County, Nevada” (U.S. Department of Energy,
Nevada Operations Office [DOE/NV], 1996).

* Reference Number: Figure B-5
Title: “Site Location Map, Cactus Spring Ranch, Tonopah Test Range, Nye County,
Nevada”’ (DOE/NV, 1996).

* Reference Number: JS-054-094-C20.1
Title: “Project 4.1 Roller Coaster Cactus Spring Animal Holding Area, Area 54" (Holmes
& Narver, Inc. [H&N], 1963).

2.1.1 Comments/Discussion

* Map/Drawing Figure 2-1 provides a general location of this Corrective Action Site (CAS)
at the TTR (DOE/NV, 1996).

* Map/Drawing Figure B-5 provides the site-specific location of this CAS and associated
physical remains (IT monument markers, building remains, and other associated features)
(DOE/NV, 1996).

* Map/Drawing JS-054-094-C20.1 is a schematic drawing of the Cactus Spring Animal
Holding Area, drawn in June 1963 (H&N, 1963).

2.2 Aerial Photographs
* Photo Number: OH-3517
Frame Number: N/A
Date Taken: 1963 (IT, Date Unknown)
* Photo Number: OH-3491
Frame Number: N/A
Date Taken: 05/02/63 (IT, Date Unknown)
2.2.1 Comments/Discussion
* Photo number OH-3517 shows an aerial view looking west with Cactus Spring in the

foreground, Sleeping Column Canyon in midground, and the Double Track Fallout Array
(Range 71- Nellis Air Force Range) in the background.
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2.3

231

24

Photo number OH-3491 is an aerial view of the Cactus Spring animal farm from 122
meters (m) (400 feet [ft]) above ground.

Ground-Level Photographs

Photo Number: OH-3490, OH-3507 and OH-3513
Frame Number: N/A
Date Taken: 1963 (IT, Date Unknown)

Photo Number: OH-3483 and 3511
Frame Number: N/A
Date Taken: 1963 (IT, Date Unknown)

Photo Number: OR-3121
Frame Number: N/A
Date Taken: 04/02/63 (IT, Date Unknown)

Photo Number: A-TTR-02-28
Frame Number: N/A
Date Taken: 08/93 (IT, Date Unknown)

Comments/Discussion

Photo numbers OH-3490, 3507, and 3513 show various views of Cactus Spring Ranch,
including the animal holding areas, holding pens, and animal trailers where dogs were
housed and autopsies were performed.

Photo numbers OH-3483 and 3511 show sheep and burros in the Cactus Spring animal
holding area.

Photo number OR-3121 shows beagles in their cages.

Photo number A-TTR-02-28 shows the remains of the east burro shed at Cactus Spring
Ranch as it appeared in August 1993. The wooden shed shows obvious decay, and the
fence that once surrounded the perimeter is no longer there. Heavy desert vegetation
covers the ground.

Interviews
Person Contacted: Bob Wilson
Company: University of Rochester, N.Y. (Retired)

Phone Number:  None Listed
Date Interviewed: 05/02/95 (Wilson, 1995)
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24.1

2.5

Person Contacted: Harold Rarrick

Company: Sandia National Laboratories (Retired)
Phone Number:  None Listed

Date Interviewed: 09/22/93 (Rarrick, 1993)

Comments/Discussion

Mr. Wilson stated that there may have been as many as 400 animals at Cactus Spring
Ranch at one time and that after the Double Tracks test, the animals were kept in the
holding pens, possibly as long as six weeks. He also stated the animal feces were not
screened for radiation. The feces would have been put into a pit or left to accumulate in
the pens (Wilson, 1995).

Mr. Rarrick stated that the grazing experiments involving plutonium uptake and
bioaccumulation studies of animals were totally different experiments and time frames than
the Roller Coaster Project in 1963. He also stated cattle that had been grazing in the
fallout area were purchased from ranchers and sacrificed and that this was only done after
the Double Tracks test in May 1963. Thiswas part of an environmental study at the TTR,
which was conducted ten years later (Rarrick, 1993).

Mr. Rarrick aso stated that Cactus Spring Ranch was used as a sacrifice area. No
additional radioactive material was brought in to feed the animals, and, in fact, the animals
did not graze at al because they were kept in holding pens at al times. Feces would have
been confined to the pen area and sheds that housed the animals. The Roller Coaster and
bioaccumulation projects were the only activities conducted at Cactus Spring, and the
potential for contamination would be from depleted uranium (DU) and plutonium
(Rarrick, 1993).

Previous Sampling

Sampling was conducted by IT personnel in 1998 (IT, 1998).

251

Comments/Discussion

Surface soil sampling was conducted on February 18, 1998. An evaluation of historical
documentation indicated that plutonium should not be and DU could not be present at levels
significantly above background as the result of test animals being penned at the site. Sample
locations were selected to ensure that feces and surface soil were sampled from areas defined by a
January 1998 surface radiological survey to have the highest levels of radiological activity. The
samples were analyzed for isotopic plutonium using method NAS-NS-3058. The results of the
analysisindicated that plutonium levels of the feces and surface soil were not significantly elevated
above background (1T, 1998).
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2.6

2.6.1

2.7

Historic Site Activities

Project Roller Coaster consisted of four different tests, two that involved animals. Double
Tracks took place in Stonewall Flat on Range 71 in the Nellis Air Force Range on
05/15/63 and utilized 84 dogs (beagles), 84 burros, and 136 sheep. Clean Slate | took
place on Cactus Flat on 05/25/63. Thistest utilized no animals. Clean Slate Il took place
on Cactus Flat on 05/31/63, and 10 dogs (beagles) and 10 sheep were used. Clean Slate
[11 took place on Cactus Flat on 06/09/63, and no animals were used (U.S. Atomic Energy
Commission [AEC], 1964).

Cactus Spring Ranch was involved with the original Operation Roller Coaster activitiesin
1963. This site was used in conjunction with animal studies involving the biological
effects of radionuclides (specifically plutonium). Cactus Spring had previously been used
as aranch by private citizens prior to government control of the area (DOE/NV, 1996).

The grazing experiments involving plutonium uptake and bioaccumulation studies of
animals were different experiments and had a different time frame than Project Roller
Coaster (Rarrick, 1993).

Types of Activities Performed

There are conflicting reports as to the dates of activities regarding the bioaccumulation
studies at Cactus Spring Ranch. In May 1963, sheep and burros were kept at the ranch
for possibly as long as six weeks after the Double Trackstest. A layer of animal feces
remained in 1995, but it was believed that this was from a separate test conducted in the
1970s (Wilson, 1995).

Site Receptors

Site receptors were not identified.

2.8

Surface Geophysical Surveys

No surface geophysical surveys were identified.

2.9

Radiological Survey

Radiological surveys were conducted by IT personnel in 1993, 1997, and 1998.
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2.9.2

2.9.3

Type of Survey

Beta-gamma (3-y) contamination survey (Ludlum Model 3 w/probe model 44-9) and apha
(o) contamination survey (Ludlum Model 3, w/probe Model 43-65) surveys (1T, 1993)

a-B contamination survey (NE Technologies Electra w/probe model 6DP) (1T, 1997)

a-p and y contamination surveys (NE Technologies Electra w/probe model DP6BD and
Eberline Model ESP-2 ratecounter with probe detector Field Instrument for Detecting
Low Energy Radiation (FIDLER) Model 706204, respectively) (1T, 1998).

Date of Survey

There were o and -y contamination surveys conducted on 07/22/93 by IT field personnel
(IT, 1993).

An a-f3 contamination survey was conducted on 12/03/97 by IT field personnel (1T, 1997).
a-B and y contamination surveys were conducted on 1/26/98 by IT personnel (IT, 1998).
Comments/Discussion

M easurements were taken for B-y and o contamination by placing probes approximately
0.64 centimeter (cm) (0.25 inch [in.]) from the surface to be measured, and alowing the
reading to stabilize for approximately 1 minute. Readings were taken in both the east and
west sheds (location shown on map/drawing Figure B-5) on the surface of hardened
animal feces. Results were within background (1T, 1993).

The a-B measurements were taken just inside the east shed and within the confines of
where the fence was previously located (fence is now down). Within the west shed it
appeared that all feces had either been removed or covered with gravel and cobble-size
rocks. A small mound of feces was located on the southwest corner of the west shed, and
areading was taken at thislocation. One-minute measurements were taken with the probe
directly on the ground. All results were background (1T, 1997).

The area around Cactus Spring Ranch, including two animal trailers that were located
northwest of the east burro shed were surveyed. There was no o ground contamination
detected in this area (Reynolds Electrical & Engineering Co., Inc. [REECo], 1966).

All measurements were taken within the east and west sheds and their corresponding
holding pen areas. All results were within background (1T, 1998).
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3.0 Site Description

3.1 Surface Structures/Conditions

» The Cactus Spring Site is located within a canyon on the east flank of the Cactus Range.
The remains of severa structures are located at this site and include dilapidated structure
pre-date Operation Roller Coaster and two animal holding pens. The siteterrainis
comprised of uneven ground that slopesto the east. A natural spring discharges near the
Cactus Spring Road and flows a short distance before infiltrating into the subsurface
(DOE/NV, 1996). This natural spring could transport radionuclides, and this possibility
should be considered.

* Coordinate information is available for IT monuments 45 through 50 (Rodriguez, 1997).

» SeeFigure B-5 for locations of IT monuments 45 through 50 (DOE/NV, 1996).

3.2  Surface and Subsurface Geological Conditions

The TTR consists primarily of aluvium-covered valleys separated by northerly trending mountain
ranges, with igneous rocks of Tertiary age forming 90 percent of the outcrops. The general area
surrounding Cactus Spring Ranch consists of thick sequences of conglomerate, quartzite, and
limestone (Ekren et a., 1971).

3.3 Depth to Groundwater

A spring islocated at the Cactus Spring Ranch Site where groundwater is discharged to the
surface. Aninferred, down-to-the-east normal fault may yield greater depths to groundwater at
the eastern edge of the site. Alluvial-groundwater flow direction is generally northeast (Ekren et
a., 1971).

3.4  Waste Description
A description of the waste has been identified.

3.4.1 Size, Shape, Depth
The siteisa 198 m x 61 m (650 ft x 200 ft) rectangular area consisting of various buildings and
animal holding pens (IT, 1993).

3.4.2 Form (solid, liquid, sludge, gas, etc.)
Animal feces are in solid form, ranging from 2.54 cm (1 in.) to 10.2 cm (4 in.) in depth
(IT, 1993).



3.4.3 Type (pit, tank, landfill, brick, etc.)

* Feces are spread throughout the east shed and holding pen which housed burros. The
feces are also found in a small area directly southwest of the west shed which housed
sheep used during Operation Roller Coaster (IT, 1997).

* Feces and surface soil were sampled on 2/18/98 from both the east and west sheds
(IT, 1998).

3.4.4 Estimate of Site Waste Volume
Site waste volume has not been identified.

3.5 Chemicals of Concern

¢ Plutonium (DOE/NV, 1996).

o Low-level uranium and plutonium on-site contamination primarily attached to dirt
particles (Rarrick, 1993).

* Evaluation of historical documentation indicated that DU could not be present at the site
as deposited by the test animals at levels significantly above background. Analysis for
plutonium of samples taken of the feces and surface soil produced results at levels not
significantly above background (1T,1998).

3.6 Type of Affected Media (soil, water, wood, concrete, etc.)
Feces affected soil in the area, acting as a fertilizer. Numerous desert plants and vegetation are
currently growing in the previous animal holding area (1T, 1997).

3.7 Chemical Release Documentation
No documented releases from Cactus Spring Ranch were identified.
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Note: Thisinterview provides information regarding operational activities, animals used
during Operation Roller Coaster, and chemicals of concern (see Attachment K).
Location: IT Central Files(TTR, M)



Attachment A

Cactus Spring Photos from | T Corporation’s
Office of Public Affairs, Las Vegas Nevada

Photo Numbers: OH-3517, OH-3491, OH-3490, OH-3507,
OH-3513, OH-3483, OH-3511, OR-3121, and A-TTR-02-28



Aerial view of Cactus Spring: This view looking west shows Cactus Spring in foreground,
Sleeping Column Canyon in midground, and Double Track Fallout Array on Range 71 (Nellis
Air Force Base) in background (Photo # OH-3517). This photo was taken during or after 1963.
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Aerial view of Cactus Spring Animal Farm from 400 feet above ground (Photo # OH-3491).
Photo taken May 2, 1963.
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View of Cactus Spring Ranch, Tonopah Test Range, Nevada (Photo # OH-3490). Photo taken
May 1, 1963.
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Cactus Spring Ranch/animal holding areas looking northeast (Photo # OH-3507). Photo taken
in 1963.
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Cactus Spring Ranch/animal holding area looking northeast (Photo # OH-3513). Photo taken in
1963.

ATT A-6



Sheep in Cactus Spring animal holding area (Photo # OH-3483). Photo taken April 2, 1963.
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Burros in Cactus Spring animal holding area looking south (Photo # OH-3511). Photo taken in
1963.
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Beagles housed at Cactus Spring Ranch
(Photo # OR-3121). Photo taken April 1, 1963.
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Remains of east burro shed at Cactus Spring Ranch in August 1993 (photo taken from IT
monument # 50) (Photo # A-TTR-02-28).
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Attachment B

IT Corporation, 1993
“General Field Data Form”
“Initial Site Radiological Surve y Form”
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GJt’*’sT'- 7/8 // yo ) /r?cffn /7m4 /((JG'(/

\ by 'ii, Mﬂf
T

TR A
/' SECURITY REQUIREMENTS: —N’FS'UC BADGE Q CLEARANCE ESCORT
3/ n‘
/  SITE DESCRIPTION: SiB s bl z)zm/ (Dot L s foserd £ (ol
/ J.>¢ f\u)";.r\:*\; 1,f:r‘:,¢</f”{.‘\)r‘r-¢ hilicwt ve o, ¢
A,(’(7<‘L{/////)/'y~ Q/Z/A ).' 5 %_ /’ u/’ /W(" SA Z} ":/ 5’7?/‘? 0’*7(,’. /’/?1/\%.6/% ///)L"

/ / oy GF G0ST Tinea. GGIARAT < frocforis st /1( oo ) L S 75 i Ao O
1 L -/:w,:/-\ﬁ4{ Crprrpn ﬂ/r(,/ca.-w DA of o st Lres, s A %ﬁ:ﬁ ek fo (..

« prlive) Mo, SE Lovddiry 0rsit, 25 A fa fw Gfgnsevrang ( ’P"’f]'/)zme_ pooted GRELAC]

) StrE
’/’é (-’(ﬁ//" 70 l)/(‘/'{’/‘ /L Sper2a, /é o s A 2D ,3,7,(,1’% I‘//(’fc)/n.d’ﬁc'z o Lo ."c’/#z,/ ‘J/fjfx,-
feso = Vean Atoer(Scoe . Sk t—&a./rm//émb Sihcrs fAEred o K ktad godls AL, WL r[cof IZ/ el SecK

“"/c"”-‘/"‘ ot Kot Cepe gy o, G3bbe Sorne b/ ) G s Ao fpm Baan (2%4;;/‘/.1/4/ Cortrr

2o —(’Ien\ ) “‘\'\\_ N\, "p ﬂﬁ-,‘.\t.: 4. "'g//‘rs ﬁ£ S Z‘]/t/“'-"i’" ‘,“"/‘*’1 et rIORESTA, (Mfé'/‘(s) (,/r,/,ryb{' ﬁ/’?”(
OPERATIONAL STATUS: ACTIVE INACTIVE -ABANDONED UNKNOWN
7. 2/ /’Slb/' 747(__1\/

/\//);KL' Poun Ny gJ/ b % /‘eu./(}/uﬂ S S Ve 5,.4“6{. :'/.\
Com/ & ~C3S, ws FoF Mf/fzr./,'(l-g/ @re Two ’c.f A iito) Sicddem DA »
SITE SIZE: LENGTH: ~ &S0 FEET i METERS
WIDTH: > 20 FEET METERS
DEPTH/DIAMETER: FEET METERS (IF APPLICABLE)
| PRESENT SITE USE: WX 2ripn  panr Lhe Judd Morses
i N
\ 7 .
S ot /9-4‘ % 1({7/:4/% 2 J/’/ '~ ;/ /fo)// /// (’L//« /’

y
s DF Sowtf Canto/ sz{ia |
X TR ZA Ak SR HC 20 N 77 e o

%ATE DY, %‘ l&;g Page_/ _ of __( x’
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zasmepno, T A ~39 ~OO/ “TA- R

o e Ay Lo ALThE
INITIAL SITE RADIOLOGICAL SURVEY Rrforred om Z/z 2/b3 (ff,f’— 4,2;‘13" 1, 08
(COMPLETE THIS SECTION IF APPLICABLE) Hete ;‘/Z U

' SURVEY TECHNICIAN(S)/AFFILIATION: N.T/wzxfora/é&j/ Layra Whiesiddes - (T Corp.

COMPLETE AN IT RADIOLOGICAL SURVEY FORM (FRONT ONLY) AND ATTACH TO THIS FORM.

RADIOLOGICAL SURVEY DESCRIPTION:  J3e.? %/” Poncoli probe. lu(f’/um/f/-rﬂo{é?/ s
probe wodel 44-9, Mlod X iinstruent Ludluwm Mool 3, prebe hods) 43-L

(o ok. Kaclgrowd pgasarepiat alg odd, ﬂft”é'?ﬂ”:é’*“"”‘/’ were Yaken bb.‘ 4 /‘M"l""f}
J

7 - . -
proé\( /u ﬂ/ ) ﬂ'o‘M Suifoce ty bn M&’Z*EU)&?/, anfl &//0a).»27¢; A pling s 5?‘&‘4)//2,( {‘),f

= . S ~ > Vhakey. in <yl Sleals. O
opprroil inTalley oL bt AL~ Hoastismmey fi U6 1akCu. ia e 4ﬁ‘/, /'
surlice o2 haroleved gmimad dune 1 eoch stedl~ Sez FALL 22 < v‘/f/

RADIOLOGICAL SURVEY RESULTS: —,Qof rdsulbe,

\ﬂ/EY POINT READING COMMENTS
\
S¢e |
LY
.o
VR4
2,
\\
WAS FIELD TESTING PERFORMED? YES @

IF YES, COMPLETE AND ATTACH AN IT REAL TIME INSTRUMENT CALIBRATION LOG (IF APPLICAB
ALSO COMPLETE THE FIELD TEST DATA TABLE ON THE FOLLOWING PAGE.
IF LAB SAMPLES ARE LLECTE.D. COMPLETE AND ATTACH IT SAMPLE COLLECTION LOG(S).

QIANIATI IRF///% %ﬁﬁ%ﬁi @%—%i £ Page L of &
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ZASITE ID NO. 774"3‘7 -00/ =T A4- G

: s [ ENL L 7). Theoderd
INITIAL SITE RADIOLOGICAL SURVEY forred on 7/y7 / (gee FADL kg |
ertonras 93 At J. =/ ¥

(COMPLETE THIS SECTION IF APPLICABLE) t r / Hoded ZladI7 s

SURVEY TECHNICIAN(SVAFFILIATION: 1, T eadard s [ Laura Whitesides - T Corp.

COMPLETE AN IT RADIOLOGICAL SURVEY FORM (FRONT ONLY) AND- ATTACH TO THIS FORM.

RADIOLOGICAL SURVEY DESCRIPTION: _ /52.2/ ﬁ/ﬁf Loncoks prajo Lt liow fioole/ 3
ﬁ,—/)[’e’ ,/vlﬁd&/ ‘/Q’?

o Aleod X _instriorat L) Wpte! 3, prele body) 47 £

Took Backarovmd S BUASrepint alre codd, Measironnts were Yokep by placins
. Lemeae e - = 74 - - ‘

BV Bt

.

. S EN - IVIE’J o - s ‘ . ; H U v v
 probe w ’zr} ‘ﬂ-mu suitoce 4 dn ma_.sww/‘ ard ollpy; 2ol ine 15 ,5;%4,/,1,5 70] r

2718 L
) . T v, 7 . R .
PPRTOX 1 A o rb - , Sty bt thoge fakey, vl Sfpals o

4 72 ool o
Surfac haroleved Rne] Ay m eocl sledn Sog il ¢ "'57'7/"@4 ﬁé/'é/?
RADIOLOGICAL SURVEY RESULTS: Cor rébyd e,

SURVEY POINT READING COMMENTS
SCe
> 42/9}
\\
WAS FIELD TESTING PEHF(JRMED? YES @

IF YES. COMPLETE AND ATTACH AN IT REAL TIME INSTRUMENT CALIBRATION LOG (IF APPLICABLE)

ALSO COMPLETE THE FIELD TEST DATA TABLE ON THE FOLLOWING PAGE.
IF LAB SAMPLES ARE

SIGNATURE-Z222

. COMPLBTE AND AWAéH IT SAMPLE COLLECTION LOG(S).
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" ZRSITEID No, -%Z"ﬁ, 7-00/-774~6R * e

#  FIELD TEST DATA: "
TYPE TEST _ [LOCATION / SOURGE NUMBER | BACKGROUND PPMT RESULTS AND CONSTITUENTS (PR,
\ \ 'ﬂ
Mg
/ \
NUMBER OF AREAS OF CONCERN IDENTIFIED AT THE ER SITE: o= '

BASIS FOR THIS DETERMINATION: /720 hve /- —7—27;4:144?/4:5» A
2 '. ’ Y / 7/ ’ /
LY C&)J(ﬁ’y%‘)é%ﬁ. ’F 5/ (AN % 5'//4'

LIST AND BRIEFLY DESCRIBE EACH AOC AND ASSOCIATED SOURCES OR WASTE TYPE:

AQC NO. DESCRIPTION
S Vl 21,
/ (A S A [/ 7[ /,Z; o - %V/ft’#// ¥ S sde; / el Lo i liry-
'4) »
o2 S~ S A, (_'/ ) &?%{7 ‘Q Z/z{/ AR S5/ c/‘éz)ra//féa 2 Cominr,

AR VD VTR Fias /) x/,/{ o5, de o
' Braa 3 f(KQA<> / \

I Shed s _é’wn./"/

NUMBER OF SITE BOUNDARY MARKERS (e.g., GPS POINTS PLACED

DS
e N 127, %'-..4 'p
MARKER MARKER LOCATION
NUMBER b
/u"’
T %ru/7/w Yo /Jf/?ﬂ /

—
= L 7 70| S /J"r‘prl/
. L
O‘ :’— Ve } gz')/‘.l«./l’q/,f":r’" \/ e /7/'/7/
S ) y; =
- - ;7/ ~—-- 7 ",r ,;7/'15 UJ /":/,' /.;.\ - \':4/ /_/3[/}/

L. [ S .-
Nl VR

. . r.“? . ‘_.‘ \ .
L,«Jfﬂl’)/: 255/ Vs /‘ 4 / o




2 5TEONOZA-39= OO/ =7 A- &R | ‘ . ‘,,,()/Vfrﬂﬂ"’ )JZ
HEALTH AND SAFETY CONCERNS: totentnd 'f/ {.ISI-{.L//.A/J.!‘;'/L QA Mend

A “ing _C’, £V paf*.‘ 2y ,::.QA?MZ/}T}, | \Naz'l ) /123/4[.1 o (p {:} — é)aard 7,
T 7 ~ P4 7

U -
overbiead Fiubos

S}‘-Z/)/j.,(l:é'vr—lq SR 0o F+¢..'-\ Steu Uh;‘v&.é,
= =

ORAW A SKETCH OF THE AREA ON IT GRAPH PAPER AND ATTACH TO THIS FORM. SHOW LOCATION

OF THE SITE MARKERS AND THE NUMBERS ASSIGNED TO EACH. NOTE MEASURED DISTANCES.
ATTACH ADDITIONAL SHEETS AS NEEDED.

OTHER COMMENTS CONCERNING THE MAP: AJoNE
ER SITE SOURCE INFORMATION
NUMBER OF IDENTIFIABLE SOURCES AT THIS ER SITE: ) /
BASIS FOR DETERMINATION OF THE NUMBER OF SOURCES: Ao oo/ ko tk

«, //f’// A/j.ér‘» (' (4 / Z. 4)}{174//7[;:

USE THE FORM ON THE FOLLOWING PAGE TO DESCRIBE EACH INDIVIDUAL SOURCE AT THIS
SITE. USE ONE FORM PER SOURCE. ATTACH ADDITIONAL FORMS AS NEEDED.

ATT B-6
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ZRSITE D NGHA - 39 =0, =74~ & £ _
INDIVIDUAL SOURCE DESCRIPTION

SOURCE NO.. o/ aocNo.: <"
SOURCETYPE: < 547/ .7@(2/ S / LN
(and }%rsl;/gl Pa,

CONDITION / DESCRIPTION: 70, 1/l - vitrprr 7’/772po/ . %"d,w/n%/(,( Gttt
e /c‘/ 300 77 S’//?v/ﬁc/ Z& ¢ (OG:?)‘//’//J-'x 2o/ /1’2/</ -473/

. ~ i @:‘SCC'V))/;/';U.‘-\U;; eroft,
oiodccomy, fatin <d Aioe. Feces(DUDA) s Corranily NN
S O = F Zoxlies 72,28 and s B PR ISl Dros aF W ora fo T
e
SOURCEVOLUME /SIZE: 040, 1 M1 7

LOCATION OF SOURCE WITHIN THIS AOC: EZsT=E 1y )7 S S/)/ec/ s
SOURCE STATUS: ACTIVE (JNACTIVE) ABANDONED UNKNOWN

WASTE OR CHEMICAL OF POTENTIAL CONCERN 'DENT:V DESCRIPTION:
Yo s Trote atialld Comoas ndos Lyl Zrt s 0
P

—

IS WASTE RADIOACTIVE? YES NO <NOT KNO )
IS WASTE MIXED? YES NO  (NOTKNOWN

IF YES, ESTIMATE VOLUME OR AREAL EXTENT OF THE RADIOACTIVE/MIXED WASTE:

N

TOTAL WASTE / COPC VOLUME OR AREAL EXTENT - )\H\

BASIS FOR ABOVE ESTIMATE: N F\
WASTE / COPC STATUS: ACTIVE ‘QACTI\y | ABANDONED

DUMPED/DISPOSED UNKNOWN
COMMENTS: L7 Mon o Mo n-l,—- LD S Yoo St Reo P(i.“. N Meckoye
—_ . . =\
Aro. <= H-, D0 0N (\Paw?_ Dot L
: i) . ;// ’ '/"/
SIGNATURE=ZZ2%Z . //%ﬁ%/é ZDATE 057,/ 50/ Page_S_ ot (-
/ [
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2 1 * t. A ;F/p /]
e /o2 Site Name: (hetsss szr, § VALTZ F

/ )
Area: /'é‘:)-/j\ /4/‘0.:(\.

} ) Field Crew

¥ Site ID No: _72-200/ 4. 26R Photographer: 4/ e s
Site Coordinates: Affiliation:

v

a

Film Used: Lot Zs0 D

N E Field Team Member: %7
N E Affiliation: 277 (D P
N E Field Team Member:
N E Affiliaton:
. | /uo/e 74 7i itepupunt ;50 Do, i farn Sfa
Subject of Photo: <ZJ_< /zf &/’ ,nq s ,;/w,,&/ 05~

mML
Film Roll No.: J -7 7‘75 -7 Photo ID No.: ; /

Date Taken: 7’/30/,@3 Time Taken: /52—

Compass Direction of Photo: ﬁég_[-

Weather Conditions: .J///_"/?l[, =50 4= Ly Lrsezs .

Camera Type: (2 op>r S5+ 2L Camera ID No- o™t niennet// 7

Baseline Photo: Y o~ N
Monitoring Photg: Y N _~

Descripdon of Photo: .. /, S5 ﬁ/’//m'r ﬂm/z{ L AB 105 £ Lo ryihs ey
CLIr o Lt A ﬂ//o/f SFrima ,p /#/‘/‘(/&‘/JM// /"m/‘ﬁ/v/r/é//;j
75"0(0/27 2o !

Any Other Observatons: SPrvpa s £ f//">”/ /U‘ TL2E 2

/ 2D Ay A o
il 5.5/727}”0’ /5 ('/(./Q’(/ =21 /‘%’/ / -»4/"4«'2

(:/,’7"‘(7?; /‘f'\ "_31\«1_,1‘;/" (\JL) L,W?r\g' ém%
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DATE /2 05 77

INTERNATIONAL
TECHNOLOGY
CORPORATION

NO.

DAILY LOG

FIELD ACTIVITY DAILY LOG SHEET _/ OF 4/

PROJECTNAVME 20 &feS PROJECT NO.

FIELD ACTIVITY sUBJECT:  &,Fe Az Lice)

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

0715 Meet at Frea 3 for /z%m Satets /m/uf

9730 @W Llob went fo diliive hatet foys &

0755 Lefé hr Lt Tracks fadSate Site e
fmm/ﬁ(d”lq

%zc /mm%&% Wu};e, o (ack %% rijec!

Cetl Segee - Black ack conta 7. Lkt of TT
OFFite ~ For MW 7 USC. tu ;
OBYs Sty paiting on Yo ante v 7l

/f/ﬂﬁ Yhat Sor \-élﬂuz 7'05 2217 ﬁmfe, Wiy need a Cadl

‘S?n

2850 fﬂarus contacted us sn K16, regoested e
H Emmwv‘v Gz%(g 50 ¢?&¢aw& »io

ﬂ?ﬂy /”Z(’% % 6‘(90 V(D gr@@Lﬁ #‘f gf\c,(, 4,600‘}‘ Q@Vﬁé,%w .
0920 (e K/@EM (/rwn ot ller Cooster Rad Sate e, wil 30

back Doz/éa Tracks mL (400 - b OO .
4730 M 2t oy flev Coaster Kl Q_[c Ay on |

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
OTHER SPECIAL ORDERS.AND IMPORTANT DECIS|ONS
Lirlt Swanse# (Cevtrar > Unable to aceess e 71 at 0800 doe to Jack
of auihorized Call sigh e yas able 7 get
ACOPSS at 1400 wHth rew call 5/7n wwhenever”

WEATHER CONDITIONS: WW# A
LSS (S nee s ?z :f—
5%?/33 i) S o hﬂl/é 4,(/{7"/70;'/7(5[ cau 5/7/; VLMMJ by
5l ghtty broced P boree

IT PERSONNEL ON SITE/!. Radriguez. , 6-Bull . D. M),ljm 4. ﬁuer D.ﬁw)ob( L Stto

sovore gt Ariaof ATC3 owte 40577




DATE| /R | 43 |77

. INTERNATIONAL
I TECHNOLOGY
CORPORATION

& o,
FIELD ACTIVITY DAILY LOG |2 '
CONTINUATION SHEET SHEET 2 OF &
PROJECT NAME Q¥ <ites PROJECT NO.

FIELD ACTIVITY SUBJECT Stz Reyien
DESCRIPTION ON DAILY ACTIVITIES AND EVENTS

8930 coitaned ¢ Hotline fremch w&élc N SUI AL, anfj 74am
. Sputhasest coman Jf Feneed atza

S' | y - w
W datte Zd&éwaor‘wv(—
| [ ph ﬂu%*hmwmlz%

Paocess
>-Q Pﬂ:?k“ﬂ'{-bj/ m
\@3\@) ‘ o N , {.’X)JQE')( :
.\éu&) , : ; \\v,,,ﬂ\‘) —
e
o U
2l B
! | N
Y”‘A | \ ‘ ﬂ\'v
™ @ﬁv
g‘ﬂ\ AN ;
W AV o T\{N/ holes  \meh| fo west |
CVday b 590tk of 2 o
Coad 42 /@mﬁﬂ %& 3mn;?z;£mmﬁ
fonee /MLﬁ% Sﬁd%u700fwz |
; C[&ﬁf Ppe., sooth or\e/‘-/S'o a[f A/Wdamb Sfﬂﬁlfo/aopg%
<ﬁ6’ rokhe 5122 ~/60 « 87
T Cm %:af 725 mA ,

(700 ZC/f ﬁo//&t’ ﬂﬂ‘#w, L/rzm‘{, b JMM goiwy
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DATE| 2 | 03|27

NO.

DAILY LOG

INTERNATIONAL
BEoorodY
FIELD ACTIVITY DAILY LOG :
CONTINUATION SHEET SHEET( 2 OF ¢

PROJECT NAME @¢ 4, t-€5 PROJECT NO.

FIELD ACTIVITY SUBJECT  s)fe el End
DESCRIPTION ON DAILY ACTIVITIES AND EVENTS

/05 et at €S, o }
~Cont & Dapon wuuvéflw()‘/é«w%*/i@ |
2054 (huddal (763 ) | | |

— Inse (ou?a Shed, - Dyuny stvnd mlhe s thiek thres
- o Lleor Krea | |
Koo Uljdw"zon /nao(eshed

= glﬂl& 1‘5‘ d,w-ul/w/ 1ado Z far‘fs with w&{/ /«S ﬁMVﬁV‘mWro
~  Soth eides contaui | /Magc_c

@luk ENL WJ%fs/aC( clod sheeres pere of éac% laan'é.

- Oldﬂd/(%o( frond of 1S whAl}k wodd /W Vélﬂsmi(
pentned, O\VM ng nof ni ofrebable.

/{/wékaq/ doar b o0 M famesﬁ‘c/ area | [ofs of ﬁméep
mé(,/ wre /47/ ardusidf o7 ich/

Tnside Yed » dung rot mad) vistble exgopf o8 290t ond oohene_
. otk (over™ Vu>+a§+h<¢f( @%sm%m s
JCoveud w Hik grauve ], cobble %(ze. rocks
M [ust gud st flu;/ %uf M swin end (S by w6t
Iht)(,ux( of »
On back side skuQ Uw,a ot (ar M—o"u-v\ols ot
what may bc. o =oil M\_)ch&re_ ) 6[Lgl«$ me,s’f‘
@\(\Q\M ‘o bhe \}oSla}w o.( W s et |

Qmsewﬂf »
/¢ MM ar éﬁd/cj/wzm/ I

Pok addrﬁmu/ mé
i %

1t (FT]
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N - INTERNATIONAL
TECHNOLOGY

DATE| /o2 | 3 ?7

CORPORATION g NO.
FIELD ACTIVITY DAILY LOG |2 '
CONTINUATION SHEET sweer o or Y
PROJECT NAME ££ 3 /1es PROJECT NO.

FIELD ACTIVITY SUBJECT & %ﬁkeg,éto

DESCRIPTION ON DAILY ACTIVITIES AND EVENTS

1202

(345

/'f;ﬂ
1520

/515"

1615
2030

(420 JNKS@/ (e

foo- Dawn ¥ (ad
e catetam’

25 Boby Datire; Lynn, s, ushi sant 1o e 7 3

'./-iftlf'-s,fsg 'ée reviens .

/zys— Wi b frea s

of 37 ,%WWW%/ Soolk. [lench art

- Tk

N
At not F ;4 st

/éé@' Left For D uly/ , TTacks ste. Sﬁﬁ/%fz 44%6 Q/J/ﬁ

7‘// NAW%W ﬁréau

mwre

refpres Agaaw;c carllier /Oﬁm‘as‘

R ,9 ot
W at ﬂa%&é //‘Mk‘ S)éa a{,‘ M?erse;&éfv o maw
oo 79/5_777 ddea(r_rma(n flcc r -.s/mfw( C/BJL‘»H Jree
&5 govel [anelmadc OZ nofes Cor s stte.

- lelF Donble /mdé}s S'te- for fvea 3 oFer

o —

frvie fack df fm 3 ofzée £ Hnish wp

- Fretd wir

L nores., /f&/¢fe e /&wé érMS

V%“f‘

Lett 7@»

- Las Uages by, Lodar wz pouts

frowed bact o /(/.édfﬂzfﬂs Hce
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IThS . gl 1z Jo3 [
CORPORATION > |NO.
z
FIELD ACTIVITY DAILY LOG O|SHEET | OF 3
PROJECTNAME €0 sile Prebminary Hssessmen T PROJECT NO.

FIELD ACTIVITY SUBJECT: g‘k Uua\\é ovelr
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

715 Wt of Hea 3 for {m'/(jafc Setety meeting .
00 Left Lo Docble Tracks Rod S acea.,
%30 Den}ec/ a.ccels ﬁ'mm BIQG,I(JOC)( o emiler Qasmﬁc, 1.,

Lef} Sor B\c\& 500 Yo oet @\ siqn. Qot Call-szm
Q20 L8\ %\33.500 Sor Roller (pasier Rad e Area.

Q\FSD gﬂ‘\\ma a.‘\' Rc;l\quskr R&(‘l HYCC\‘ Sxal‘x-(c\ \UCL\K over
wWite PA dean . Performed QC ¢ Bka check on  Electma
o B melea . By 33F B 0d  QAc 172 f, 528«
&\A\roled cylerter Q_-,‘Y: g—\e/y\CeQ\ afea O\cg (Cc%“maf‘s }'\c+ line

amcl C\C\\, \()} (ii . 4
QC(;\ e&c\c\‘mfss
ok p P
locatica | Y49 1 390 /
A q55 19071 —— 5
364 180G N
Y 20} {$40 «73:;-'2" c%:drfﬂ *
S saq 1729 : e -
Sovih Ma'.n
VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
Kaek Sooangon (ijrvm‘h OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

WNL&)\'E ”"0 Qccesy ﬂw\ e Tl beamuse we dd nO"» hawe
a valid Call Siﬁw from Hirfomce.

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

Clear ool h?S\'\ 40° F

Nbu

T PERSONNEL ONSITE ! Ryfrio e, bl D1 Tson C.Speer, D Aroeld L, Sovil

q

SIGNATURE / /M 4 oo ATT C-6 DATE: /2[5 /47

327A-7-86



DATE| 1z |2, |97

- INTERNATIONAL g
g%%%g%%}s > [NO.
FIELD ACTIVITY DAILY LOG 2 [shEeT o
CONTINUATION SHEET 2 S

PROJECT NAME £ P Sides  Prelimmpard HscessmesF  PROJECT NO.
FIELDACTIVITY SUBJECT ~ Sife yoalk ouver

DESCRIPTION ON DAILY ACTIVITIES AND EVENTS

1000 Left RollerConsker Gor Caclus Spriny  Sed Contamina Foer frgs-

4‘

1015 Accwed ad Catos Spriney, Performed spet checks with of
Oo\oe, L&\Cmc\s one minvie Ceonds . Placed 'Pffc\Oz, dicect :
_B8n. Qfou d. ° T ™ ]

\// o Qm& 3.

1 89/

e Jing R o
Alpha-Bede weasorements yee Jaken josk naside east sh
f&hd inside femce aceo. T‘he femce Y \_c_»f\n dewn . Mum%@%‘i\
desery Q\cwx\% o yfuoiag 10 Fence and Surrooning  ocrea§, fe.ces
e gpreed oot \\vmu;\«. a3t shed and V\o'\c\in;\_,._P%v\Swéhuc
4| . . ;

e berros were, \(;L‘!"\“ ' \\e_‘wes‘l’ Skeo‘s ,‘F[oor Wig ,Cc-ytf':ec’(‘m}‘n'\
cock 0 feces was present vaside shed. Tt s ng* appocent it
{eteS was Covered over or ¢emoved. Sorveyed  west shed Jorcoed

im) arecs \acludin 9‘-\::..0?...,4“"13 en SR Cerner o & shed, .ﬂozlic«i
e o'lmci_ herse op +the SW “side of 0ld  fanch fwose,

lo‘lS Left ¢S Porch T &
1055 Borved ot Brea 3 office Be lonch T

1345 Left for Doobl tocks fad S fe Prea.

v
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m INTERNATIONAL g|DATEV2. | 3 | 97
LSRN i
FIELD ACTIVITY DAILY LOG  (Z[5icer = o 3
CONTINUATION SHEET ’
PROJECT NAME QQ S;‘IQS P(‘b\lmlna.rxl n$Se$Smm'l' PROJECT NO.

FIELDACTIVITY SUBJECT Qi le Llalk o\mlr'

DESCRIPTION ON DAILY ACTIVITIES AND EVENTS

143(‘7 f’f““’d at DT Rﬂo) 9&1[\6 _Hrcé ' | (T: ” c\ riq vez ‘/DCk

D/IC/O N aiﬂf{bﬁ‘imkh\ the game IOC&4‘7\°h / View 0;3”
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Interview Transcription
Interviewee: Harold Rarrick (Retired/SNL)
Interviewer: Michael A. Theodorakos (IT Corporation)

SUBJECT: Environmental Restoration Sites Related to Operation Roller Coaster
DATE: September 22, 1993

Other Participants: Paul Karas (Camp Dresser & McKee, Inc.)

Mike: The first site I would like to discuss is the Double Tracks Decontamination/Animal
Hide Burial Area. However, there are a number of uncertainties about this site and whether
or not there really is an animal hide burial. This location is still unknown as are most of the
details surrounding it.

Harold: The location, and I can’t pinpoint it, but it is on the Cactus Range Road going over
the valley where Double Tracks is located and the last time I was there we went to the gate,
the boundary gate between Tonopah Test Range and Nellis Air Force Range, and I'm quite
certain that the initial animal decon area was west of that, which would be on the Air Force
property. The sacrifice area was near Cactus Springs (a few hundred feet north and a little
cast of Cactus Springs) my understanding that most of the burials were in that area. I don’t
know that for sure. The idea of the decon was to take the animals that had been exposed to
plutonium and decon them before bringing them to the sacrifice area so you don’t
contaminate the land.

Harold: Umm, what we were trying to do is get out there and see if we could find it and we
couldn’t get through the gate. We were there J anuary and February, for one we didn’t have
keys and secondly there was about a foot of snow.

Mike: As far as the Double Tracks Decon Area, it was on the south side of the road.

For typing purposes, I just want to state today is September 22, 1993, Wednesday, currently
about 11:55 a.m.

I’'m going to lay this quadrangle map out and lets take a closer look maybe even doodle a
little bit on the map. We are talking about the Double Tracks Decon/Animal Hides location.
From what Harold has said it sounds as if we’re talking about two different locations. Is that
correct? We have a decon area and to the best of your knowledge the animal hide burial area
was a different location then the decon. Is that correct? It sounded like you were saying that
the burial was actually at the Cactus Springs location and the decon....

Harold: I don’t know. It was not my understanding that sacrificing the animals occurred at
the animal decon pad. They just deconned the animal, they didn’t sacrifice them there. They
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Double Tracks, there was nobody representing the Air Force for the Double Tracks crew, and
all that was done to that site was there was some steel post put in and some magenta and
yellow rope put around those fences and that was all that was done for close to ten years.
The people from Goldfield would go out and use the area, you could see tire tracks around
the ground zero area. There was some cattle out there too. We weren’t concerned with that.

Mike: Ok. The grazing experiments were ...
Harold: The grazing experiments were totally ...

Mike: totally different and a different time frame as well.

Harold: That’s right. .
Mike: So they were not using the Cactus Springs location for the grazing uptake experiments.

Harold: No. In fact it wasn’t a really defined experiment. What they did they took cattle
that were grazing in that area and bought them from the ranchers and sacrificed them, and
I've seen that report but its out of REECo. It’s a NVO report and REECo environmental
sciences people did the analyses. All this was a result of acute uptakes, the result of cloud
passage and those animals to my understanding I think were only used on the Double Tracks
experiment there were none on the clean slate experiments.

Mike: Ok, so forgive me for backtracking, but 'm going to cover these points frontwards (
and backwards. As far as the decon pad, our best estimate is west of the gate, separating
TTR from Nellis and south of the road, and how far west of the gate would you say the
decon pad would have been.

Harold: Maybe a mile. It was off the flats, in fact there was an old ghost town down right
in here. It was up above that, I think it was in this area in here.

Mike: Ok, so the location was ...

Harold: Out of the flatlands, up in the hills. If you look to scale kind of like a mile from
that gate, like in here.

Mike: I believe they are showing the gate right here. Let’s see here, what do we got for a
mile, 24,000 huh. Here’s the gate. That’s going to put us back in here someplace.

Harold: Its after you come out of this canyon, right here, and its after that before you get to
the Flats so some place in there.
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Mike: So we had no containment features, and you think a gravel base to the pad.

Harold: Probably with a decking over the top of that. So my guess is you should find french
drain. ‘ ,

Mike: Good. It really gives us more information then we had. Where is the doggie decon
pad. This is something I am unfamiliar with. This is a question from Randy Dubiskas.

Harc;ld: It should be the same thing.

Mike: It should be, that’s what he is wondering, if we are talking about the same thing, the -
doggie decon pad and the regular decon pad. Again, the animals used, sounded like earlier
you’d mentioned dogs.

Harold: Yes, beagles.

Mike: Beagles and Wwhat else.

Harold: Possibly sl,leep.

Mike: Possibly sheep. Anything else?

Harold: I don’t think so.

Mike: Ok.

Harold: And that is what we used on TG 57 was sheep and dogs. Beagles are specially
breed and they still use them for Inhalation Toxicology.

Mike: As far the animal hide burial it sounds like we’re, from our best shot at it, there maL
have been a burial at the decon pad, that is the Double Tracks Decon Pad, and there may
have been a burial at Cactus Springs.

Harold: I think the main burial was at Cactus Springs, in there, north and east of the springs
and they had a trailer complex in there north and east of the springs on the north side of the
road. Maybe a couple of hundred yards east of the springs on the north side of the road there
was a trailer complex and that’s where they did all the surgery, that’s where they did all the
surgeries, the dissection of the animals and everything was done in those trailers. And I
believe the pit was probably a little north of that. Because it kind of slopes back down again.

Mike: Could you describe the operational activities with the animals.
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Harold! The animals were basically kept at Cactus Springs and then they were brought out to
the field and pat in cages. They had to be put in cages, some kind of a cage, so that they
could breath bur wouldn’t lick themselves and they were placed shortly before the shot.
Becausc they need water, you couldn’t leave them out there for days. They brought them out
early in the morning or maybe late the previous evening and they would bring them out and
place the animals in the cages, then after the shot they go in and take out the cages and the
animals, bring them to the decon pad, decon them, then bring them back to Cactus Springs.
And some of them could have been sacrificed at the decon pad or not I don’t know that.

Mike: Ok.

Harold: But all of the analysis was done, but the animals were cut up at Cactus Springs and
that is where the organs were removed and sent back to someplace for chem analysis.

Mike: OK, so Cactus Springs was used as a sacrifice area or the, sounds to me like the
butchering location.

Harold: That's right.

Mike: Actual samples were collected there and sent off for analysis.

Harold: For ofY site analysis. (
Mike: Ok. Well good, I think we have covered everything about Double Tracks that I
wanted to address. Do you want to take a break at this point or...just tell me when you are
getting tired of this stuff...

Harold: No, No. He’s paying me, I don’t care.

Mike: Ok, good deal. One thing I forgot to say at the beginning of the tape is whose
present. I'm Michael T. with IT, and Paul Karas with Camp Dresser and McKee. Paul could

you speak up so we could can get a voice recording.

Paul: This is Paul Karas, actually CDM Federal Programs Corporatlon Work under contract
to Sandia, Environmental Restoration Program.

Mike: Ok. Harold you are doing most of the talking, but I wanted you to identify yourself.

Har{)ld: Hi I am Harold Rarrick, I'm retired Sandia, and I’'m a consultant to the Sandia
Environmental Restoration Program.

Mike: We are at Cactus Springs and our first question. Were any animals buried here and it
sounds like yes. Is there anything you can tell me about the burial site?
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Harold: As far as I know it’s north of the trailer complex, the trailer complex was about
200 yards west of the springs on the north side of the road, a hundred yards maybe and I
think the burial complex was probably north of that on the down slope facing north.

Mike: Ok, the trailer complex, I think earlier we said that the trailer complex was north and
east of the Springs.

Harold: Did I say west, I meant east.
Mike: Is there any identifying landmarks or anything that might help us....

Harold: Not much. We went up and looked at the site in January and with a little
imagination you could tell that there was stuff there. What can I tell ya.

Mike: Ok. Is there a report on the experiments, you’ve alluded to a WT series.

Harold: WT were the early test reports called Weapon Test reports. And these were put out
by the old Abscap Air Force Special Weapon Project that became DNA. Now these were on
the TG 57 reports on the Roller Coaster reports and this was an Air Force experiment, the
animals were an Air Force experiments. There should be Air Force reports and those would
be dated like late 63. Did you ever ask Becker if he had copies of those reports.

Mike: No. No, he said he had seen them, and he did elude to WT series, that’s as far as he
got. He said read them then talk to me.

Harold: My guess would be try the Kurtland Technical Library. Because that was a Kurtland
Agency that did the animal experiment and they would have been published by a group from
Kurtland Air Force Base, with the lab, Air Force Weapons Lab. But I would have them do
the search at the Kurtland office. (
Mike: Ok. We’ve talked about this one as well. Did animals just graze in the Roller Coaster
shot areas or was additional radioactive material brought into Cactus Springs to feed the
animals. ’

Harold: No.... No.

Mike: So nothing was brought in, in fact they did not graze.

Harold: That’s right, they were all pinned in. : <

Mike: As we talked about earlier they were exposed to the fallout

Harold: Right, the cloud passage.
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Harold: I was supervisor of Health Physics Division.
Mike: And your 1970 to 1972 tenure, you were...

Harold: Supervisor Range Operations. That’s how you get out of the Health and Safety
business. '

Mike: Ok. Going through my form here we have reviewed photos, we’ve reviewed maps,
and that’s it, we really didn’t dive into the report. Any glaring discrepancies stand out in
your mind as to what I've talked about, I conveyed my conceptual understanding of what
happened out there and you’ve given me yours.

Harold: The only discrepancy I really saw was the cattle grazing was not part of the Roller
Coaster experiment, it was part of the environmental study at the Tonopah Test Range of the
Roller Coaster sites, ten years later.

Mike: Again we’re talking about the Roller Coaster Radioactive Decon Site. Was this th
first project at the site, do you remember this area being used for other activities prior to
being an established decon area.

Haréld: Part of thev test range.

Mike: Part of the test range, but I'm referring to this little area (Roller Coaster Radioactive
Decontamination Site).. ‘

Harold: There was no other radioactive test conducted on the range until Roller Coaster
showed up.

Mike: Okay, so other than general site-wide operations this particular subsite, this ER Site,
didn’t have a function prior to...

Harold: No and neither did the man camp. That whole thing was built, including the well,
was all built...

Mike: To your knowledge, has it been used for anything after its use as a decon area?
Harold: No.

Mike: So it was, indeed, the first project at the site and it was the last.

Harold: Yes.

Mike: First and last.
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Harold: Oh, I'm sure we did. Yes because we had air samplers, and there were sticky trays,
and you know all the equipment had to be deconned. Or at least if it was going to be
deconned, somebody saw it was all monitored and bagged there. We might decon it in
Albuquerque or somewhere, but it was all bagged and sealed up. '

Mike: If you were to characterize the waste type, are we talking about strictly radioactive
waste or is there a potential for anything else? ' <

Harold: Low-level uranium and plutonium onsite contamination primarily attached to dirt
particles.

Mike: But there were no solvents used? Only water and soap? <
Harold: Yes.

Mike: At the completion of the project, you talked about the grading of the area. Was there
any decon persay performed?

Harold: Only decontamination of the surface area was cleaned off and put into the pit.

Mike: Okay. So there was scraping and burial for decon and that was the cleanup operation.
Is there any other waste or hazards present that are not detectable from the visual inspection
or field testing. What they’re getting at is unstable conditions that you might be aware of
that are not readily apparent from a type of waste out there that would not be detected by
monitoring or field testing. Anything that you’re aware of?

Harold: No.

Mike: Okay, I'm down to the comments here. If you had to refer me to someone else that
might be able to augment...

Harold: George Tucker.

Mike: George Tucker? Anybody else?

Harold: Yes, but he’s dead. Jim, he was the Scientific Director.

Mike: Let me see if I have the name. You gave me Jim Shreeve.

Harold: Yes and he’s dead. He was the Scientific Director.

Mike: Now another guy, Bruce Becker. A name that Bruce gave me was Robert H. Wilson.

Harold: At University of Rochester.
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Mike: Good.

Harold: I have an interview that History Associates did with me that in the NVO public
reading room. Its about Test Group 57, about the atmosphere bomb shocks, radiological
safety and about Roller Coaster. Its done by History Associates under contract to NVO.
Basically, the guys that worked for Penwell ran the decon station.

Mike: I got Cactus Springs here. Let’s see if there’s anything here that we might be able to
add on top of what we’ve already...

Harold: Robert A. Wilson add to the Cactus Springs. Bruce said it was A, no H. Robert H.
Wilson.

Mike: Robert H. Wilson, University of Rochester.

Harold: University of Rochester. Probably retired but he still may be on the faculty. (
Mike: Okay, lets see here. Cactus Springs - first project at the site and the last?
Harold: Right.

Mike: Nature of the hazards and health precautions required due to existing conditions.
Harold: Normal decontamination.

Mike: Normal decon, so the hazards would have been the potential...

Harold: Plutonium and uranium.

Mike: There was no decon or cleanup prior to the start of the project, correct?

Harold; Right.

Mike: Anything at the completion of the project?

Harold: I think we just covered over the pits where the carcasses were buried and pulled out
the trailers.

Mike: Okay, eluding back to the fact the carcasses were buried there, are you sure of this?
Harold: Would I bet my house on it, no.

Mike: Okay.
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Mike: So as far as decon and cleanup, they just removed the equipment and to the best of
your knowledge that was it?

Harold: Yes, because the levels would have been extremely low. <

Mike: Yes, one thing I was thinking that the potential for the feces to be contaminated and
creating a problem.

Harold: Ya, but you are still talking about picocuries.

Mike: Okay, site activities for the - Cactus Springs we talked about. Animal housing?
Harold: Yes.

Mike: Butchering and sample preparation.

Harold. Right. I think they used a nicer name than butchering, but that’s what it is. You
don’t kill a live animal, you sacrifice it.

Mike: Okay. Again, nothing else out there, no other waste hazards present that we can’t
detect from visual inspection. Source condition - we don’t know if we got a source out there,
really.

Harold: It’s a very low level one.

Mike: If there’s anything.

Mike: Source location - uncertain. We’ve got potential for the feces and that’s really the
_only thing. Feces would be confined within the corral. One thing I noticed out there and I

forgot to bring out.. (

Harold: Feces are small compared with the horses.

Mike: I noticed at Cactus Springs, out in this area, there were stalls that looked like some
type of animal holding stall where the animals head went through one area and just kind of
held them.

Harold: Could have been sheep out there, it could have been the sheep.

Mike: Okay. But it doesn’t ring a bell....

Harold: And I’m not sure if there were sheep, or just dogs. I wasn’t there when they did the

shot. Tucker was there when they actually did the shot. I was trying to think if they had
sheep, no they had dogs.
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CHAPTER 1l

EXECUTION

A. PRE-EVENT TESTS

Nine high explosive (HE) shots were fired in April 1963 before the four Roller Coaster events.
The purposes of the HE shots were:

(1) Todetermine the cloud height versus explosive yield.

(2) To study the effect of the burst height on the resulting cloud.

(3) To make detailed micrometeorological measurements to about 2000 feet above the surface.
(4) To study cloud growth and cloud turbulence.

(5) To provide training for operational and technical personnel.

The nine HE shots occurred as follows: Six 140-pound HE shots were fired singly 6 feet above
the surface at various times on April 10; a 1500-pound shot was fired 1 foot above a steel plate at
0558 hours April 12; a 1300-pound shot was fired 1 foot above a steel plate at 0604 hours April 16;
and a 2714-pound shot was fired in a trench with 8 feet of earth cover at 0516 hours April 18, 1963.

B. EXPERIMENT DESIGN

1. Double Tracks

Double Tracks was designed to investigate the characteristics of the plutonium-bearing
particulate material formed from a one-point detonation of a device positioned one foot above a
steel-faced concrete surface. The experiment required detailed study of the cloud resulting from
the detonation and of the ground deposition pattern. Burros, dogs, and sheep were exposed to
respirable concentrations of plutonium and uranium. An extensive array of ground and balloon-
bome air samplers, fallout collectors, animal exposure stations, and special instruments extended
more than 9 miles downwind over a 90-degree sector and encompassed an area of 70 square miles.
Many features of the sampling array were movable up to one hour before shot time; certain others
were manned and mobile through the period of cloud passage. Movable vertical curtains of
sampling instrumentation, supported by large ballons, were placed in the downwind grid.

2. Clean Slate 1, 2, and 3

The three Clean Slate shots were designed to contrast weapons accidents with respect to
hazard per unit plutonium mass contained for conditions of open storage, storage in a DASA igloo
with 2 feet of earth cover, and storage in a proposed DASA igloo with 8 feet of earth cover.
Extensive physical measurements similar to those made for Double Tracks were made for all
Clean Slate shots, except that the arrays were shortened. A minor animal exposure program (10
dogs and 10 sheep) was conducted on Clean Slate 2. Balloon curtains were used only for Clean
Slate 1 and 2. In Clean Slate 1, nine devices were detonated in sequence to simulate normal
propagation (Figure 2). The igloos for Clean Slate 2 and 3 each contained 19 devices (Figure 3
and 4). The Clean Slate 2 igloo with 2 feet of earth cover had only one compartment. The Clean
Slate 3 with 8 feet of earth cover had two comparunents, one of which was used for blast
instrumentation.
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C. DEVICES
1. Double Tracks

Combinations of one basic device, with various modifications, were used in all Roller
Coaster events. A modified plutonium-bearing device contained in an aluminum case was used
for Double Tracks. The device contained approximately 131 pounds TNT equivalent of high
explosive. All oralloy and tuballoy was removed and replaced with depletalloy. The device did
not contain any form of initiation system and was modified to permit one-point detonation at one
of three preidentified points.

2. Clean Slate 1

Clean Slate 1 used a total of nine devices. One of the devices contained plutonium and had
the same modifications as the one used for Double Tracks.. The other eight devices did not contain
plutonium; all oralloy, tuballoy, and plutonium were replaced with a similar mass of depletalloy.
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Figure 2 ~ Clean Slate No. 1 Device Array
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3, Clean Slate 2 and 3

Each of these events used nineteen devices. One of the devices in each event contained
plutonium and was modified as for Double Tracks. The other eighteen devices in each event did
not contain plutonium and had the same modifications as those used for Clean Slate 1.

D. EXECUTION DATES

The four Roller Coaster events were fired as follows:

EVENT LOCATION FIRING DATE TIME

Double Tracks 37° 42' 22.53"N May 15, 1963 0255
' 116° 59* 14.23" W

Clean Slate 1 37° 42' 30.92" N May 25, 1963 0417
116° 39* 25.09" W

Clean Slate 2 ' 37° 45' 40.43" N May 31, 1963 0347
116° 36* 48.58" W

Clean Slate 3 37° 45' 33.22" N June 9, 1963 0330

116° 40' 48.88" W
E. DESCRIPTION OF EVENTS

1. Double Tracks

Instrumentation for Double Tracks was in accordance with the experimental plan except
that all of the desired balloon arrays were not used because of balloon failures. The event was
originally scheduled for May 1, but severe winds and resulting balloon failures postponed it until
0100 May 13. On May 12 the ground and balloon arrays were rigged, but unacceptable winds pre-
vailed and the shot was cancelled at 0300 May 13. The event was rescheduled on the basis of
favorable weather forecasts for 0100 May 15. The balloon curtains were again eswablished by
2359 May 14. At 0100 May 15, acceptable meteorological weather conditions existed except for
excessive wind speed. The wind speed gradually decreased, and the event was fired at 0255,
May 15, 1963. At shot time, wind speed at ground zero was 11 knots and of decreasing intensity
further down the array. Wind shear of about 25 degrees existed within the vertical extent of the
cloud. All instrumentation operated correctly with the exception of the incremental fallout samplers.
Cloud photography, using 50-million candlepower flash bulbs, was successful. After the shot, the
initial delineation of the fallout area was accomplished by the Project 2.5 mobile gamma scanner.
This information was used to start the alpha-survey teams in optimal locations and permirtted the
survey to be completed by noon of D-day. Sample collection took place under good weather
conditions.

2. Clean Slate 1

Instrumentation on the ground array was in accordance with the experimental plan with the
following exceptions: water-filled collection trays were added at 21 stations to collect solubility
samples; 40 additional air sampling instruments were positioned throughout the array; and several
stations were equipped with double fallout collectors to allow comparison of the variations of
fallout on separate collecting surfaces at the same location. Continuing high winds after Double
Tracks caused further damage to ballons and it again proved impractical to rig the second balloon

array.

Clean Slate 1 was scheduled for May 22. On May 20 the main balloon was damaged during
inflation and had to be deflated for repair. The shot was delayed for 24 hours and rescheduled for
May 23. Unsuitable meteorological conditions prevailed on May 23, and the event was further de-
layed to 0100 May 25. At the scheduled H-hour on May 25 the wind speed was too great but began
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The contaminated debris was placed in it and covered with several feet of clean earth. Debris and
fragments scattered out to a radius of 1,500 feet were collected and placed in the pit with the
bladed material. The perimeters of the areas were then fenced ata radius of approximately 125
yards from ground zero. Contamination signs were affixed at intervals on each fence.

A contaminated waste disposal pit was provided at the main Rad-Safe check station. Al
contaminated debris and waste brought to the check station were placed in the pit along with the
contamination from vehicles which accumulated in the vehicle decontamination area. The pit was
then covered with several feet of clean earth, fenced, and posted. Ground surface contamination
levels in the Clean Slate ground zeros vary from 2 x 102 to 1 x 107 d/m/55cm2 alpha. Contami-
nation levels in the Double Track ground zero area exceed 2 x 10° d/m/SScm2 alpha in spots.
(Alpha measurements were made with EIC PAC 3G with 55cm2 probe.)

Surveys of the patterns were an objective of Projects 2.1 and 2.5. Accordingly, rad-safe
initial surveys as such were not performed sincée traffic prior to surveys by Projects 2.1 and 2.5
would disturb the surface contamination and result in inaccurate data. Therefore, survey data from
_Projects 2.1 and 2.5 were used to plot isodose contours on initial survey maps. Survey data were
plotted simultaneously in the AEC Operations Coordination Trailer and at the Muster Station for
re-entry teams. ’

Resurveys of the contaminated areas were performed by Rad-Safe personnel to check on
resuspension and to note chaages in the pattern.

2. Off-Site:

The Off-Site Radiological Safety Program was conducted by the U. S. Public Health
Service Off-Site Radiological Safety Organization. This program was carried out in accordance
with the AEC-PHS Memorandum of Understanding and with Chapter 0524-05, Off-Site Rad-Safety
Operations, of the SOP-NTS as revised June 26, 1961, wherein the responsibilities of the PHS
Off-Site Rad-Safety Organization to the Project Manager, NVOO, are defined. Operational super-
vision of the off-site program during testing periods was delegated by the support director to the
Off-Site Radiological Safety Officer.

To fulfill its responsibility for assessment and control of possible health hazards arising
from the release of radioactive material to the off-site area, the Off-Site Organization was prepared
to:

. (a) Verify the off-site radiological situation associated with test site activities to insure
public safety.

(b) Maintain a staff of trained personnel available to take emergency measures prescribed
by the Atomic Energy Commission should an unacceptable situation develop.

(c) Obtain an adequate record of radioactive contaminants released to the off-site area.

(d) Maintain public confidence that all reasonable safeguards were being employed to
preserve public health and keep property free from radiation hazards.

(e) Establish and maintain liaison with various local and state officials concerning
radiological health within their administrative areas.

() Investigate reports of incidents atuibuted to radioactivity.

(g) Accumulate data to provide a basis for a better evaluation of cumulative radiation dose
to people.

The PHS Southwestem Radiological Health Laboratory in Las Vegas provided technicians
and facilities for radioanalysis of air and water samples.

For each event, mobile monitoring teams were deployed in the off-site area in both
populated and nonpopulated areas. Eberline Model PAC-3G alpha survey meters and Eberline
Model PAC-1S alpha scintillators were used to monitor these events.
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CHAPTER 3

JANUARY 24 THROUGH 30 SURVEY

N
A stationary air sample was taken at each of the Clean Slate gsites.,
Air samples were also collected at each site with the sampler mounted
on top of a trailer. The trailer was then towed around the exclusion
fences and arcs of the three Clean Slate sites, Gross alpha activity
results fon air are presented in Table 1,

4

Gross alpha radioactivity of water samples collected at various springs
on the Tonopah Test Range (Table 2) indicated either no detectable ac-
tivity or activity that was so low as to require no further analysis,

All swipe surveys (Table 3) taken at Area 9 and the CP area indicated
that no detectable alpha contamination was being transferred to popu=-
lated work areas, i..J - .

Table 4 and Figure 1 show the activity values for alpha readings which
were recorded at Clean Slate 1, Average and maximum readings are tabu-
lated; the average activity value being the average of two contact
readings covering an area approximating one square meter, The highest
detectable alpha readings were recorded along the southeast quadrant
from ground zero. These values, however, are lower than those detected
from previous surveys. (The frozen condition of the surveyed surfaces
probably increased ground surface absorption of the alpha radiation.

The ground area within the Clean Slate 1 exclusion fence had an average
reading of 100-200 cpm. The higher activities detected were relatively
"fixed" on exposed concrete chips and other debris.

Table 5 and Figure 2 show the results of the survey for Clean Slate 2,
There were a number of visible concrete flakes that were still exposed
on the surface of the ground. These resulted in the highest detectable
activities. Parts of the ground surface within the exclusion fence had
been eroded to expose contaminated debris. :

The highest recorded activities were found at Clean Slate 3, (Table 6
and Figure 3.) . o

A survey was performed around and within the exclusion fence of the
former radiological safety base station., No detectable surface con-
tanination was present, '

_The area around the "animal farm," (including two animal trailers), vu(

surveyed, Alpha ground contamination was not detectable in this area,
‘However, the animal trailers showed maximum levels of 300 cpm.
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Rodriguez, 1997
GPS Coordinates for the IT Monuments at TTR



From: Cheryl L. Rodriguez

To: MENGLAND, MHAGENOW
Date: 9/24/97 10:53am
Subject: GPS coordinates for the IT monuments at TTR

Here you go.
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IT Monument Nevada State Plane Central NAD 27 UTM Zone 11 NAD 27

Number Sec East | North (ft) | Hgt (ff) |-> East North (m) | Hgt (m)
IT 01 4742406 1105322 5514.38 521501.8] 4181948| 1680.783
IT 02 473953.8] 1106189| 5484.76 521413.4| 4182212| 1671.755
IT 03 473977 1106416/ 5481.43 521420.3] 4182281 1670.74
IT 04 473726| 1106395 5480.4 521343.8] 4182275| 1670.426
IT 05 4732551 1106141| 5486.14 521200.6| 4182197 1672.175
IT 06 473254 1106140/ 5486.28 521200.2] 4182196 1672.218
IT07 473465.6] 1107339 5474.07 521263.4] 4182562| 1668.497
IT 08 473027.6] 1104939, 5500.34 521132.6| 4181830| 1676.504
IT09 473129.3] 1103461| 5516.17 521165.1] 4181380| 1681.329
IT 10 4742405 1105195] 5512.6 521501.9] 4181909 1680.24
IT 11 474210.5] 1105290 5513.41 521492.6| 4181938| 1680.487
IT12 4741453 1105144] 5510.42 521472.9| 4181894| 1679.576
IT13 474087.1] 1105213] 5506.31 521455.1| 4181915| 1678.323
IT 14 474052.9| 1105141 5508.83 521444.8| 4181893 1679.091
IT 15 473698.9| 1105732 5487.22 521336.3| 4182073| 1672.505
IT 16 473679.4] 1105709] 5486.86 521330.3| 4182065| 1672.395
IT17 473943.3] 1105818, 5489.76 521410.6] 4182098| 1673.279
IT 18 473929 1105905, 5489.58 521406.2] 4182126| 1673.224
IT 19 474117.5| 1105625| 5503.03 521463.9| 4182040| 1677.324
IT 20 474346.9] 1105582| 5511.18 521533.9] 4182028| 1679.808
IT 21 4743439 1105517| 5510.81 521533 4182008] 1679.695
IT22 474338.5/ 1105620/ 5510.63 521531.3| 4182039 1679.64
IT23 474291.1] 1105666, 5508.98 521516.8] 4182053| 1679.137
IT 24 474562.4) 1104947 5515.87 521600.2| 4181834| 1681.237
IT 25 474832.5] 1105311 5509.26 521682.1] 4181945| 1679.222
IT 26 474698.8] 1105447| 5515.19 521641.2] 4181987| 1681.03
IT 27 473570.2] 1105341 5492.69 521297.5/ 4181953| 1674.172
IT 28 474303.5/ 1104896 5515.81 521521.4| 4181818| 1681.219
IT 29 474104.9] 1103720/ 5532.9 521462.2| 4181460| 1686.428
IT 30 474088.3] 1103675] 5533.52 521457.1| 4181446| 1686.617
IT 31 493590.4| 1120033| 5367.56 527381.8] 4186452 1636.032
IT 32 493578.8]/ 1120013 5367.94 527378.3] 4186446 1636.148
IT33 493585.6] 1120045 5367.97 527380.4| 4186455| 1636.157
IT 34 493443.7| 1120143| 5366.87 527337 4186485 1635.822
IT 35 493423.7| 1120108] 5367.06 527330.9] 4186474| 1635.88
IT 36 488288.8] 1127885 5344.78 525757.8| 4188839 1629.089
IT 37 488212.3] 1127768] 5348.44 525734.7| 4188803| 1630.205
IT 38 488288.5| 1127773] 5348.73 525757.9] 4188804/ 1630.293
IT 39 488283.5 1127827, 5347.57 525756.3] 4188821] 1629.939
IT 40 488209.9] 1127868| 5344.96 525733.8] 4188833 1629.144
IT 41 474666.8) 1105428 5517.1 521631.5| 4181981| 1681.612
IT 42 474476.2] 1105428 5517.7 521573.4| 4181981| 1681.795
IT 43 474357 1105592 5511.03 521536.9| 4182031 1679.762
IT 44 474083.3] 1105929 5494.47 521453.2] 4182133 1674.714
IT 45 456258.3] 1081724, 6262.39 516048| 4174738| 1908.776
IT 46 456553.3| 1081638 6244.82 516138 4174712] 1903.421
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IT 47 456965.5] 1081555 6219.01 516263.7| 4174687 1895.554
IT 48 457059| 1081734 6225.1 516292 4174742 1897.41
IT 49 456339.2| 1081910/ 6266.17 516072.5| 4174795 1909.929
IT 50 457094.3] 1081728 6222.79 516302.8] 4174740| 1896.706
IT 51 489879.9] 1099213 5363.26 526273.8| 4180104| 1634.722
IT 52 489873.1] 1099287| 5364.03 526271.7| 4180126 1634.956
IT 53 489887.3] 1099226] 5363.48 526276.1] 4180108 1634.789
IT 54 489872.9| 1099301 5363.82 526271.6] 4180131] 1634.892
IT 55 492211| 1095461| 5364.95 526988.2| 4178963| 1635.237
IT 56 492239 1095387| 5364.87 526996.8] 4178940 1635.212
IT 57 4842745 1122721 5329.11 524540.3| 4187261] 1624.313
IT 58 484181.5] 1122804 5329.13 524511.8] 4187286| 1624.319
IT 59 484114.6] 1122750/ 5329.52 5244915 4187269| 1624.438
IT 60 484190.9| 1122635/ 5329.22 524514.9] 4187234| 1624.346
IT 61 4843428 1122658| 5329.7 524561.1| 4187241| 1624.493
IT 62 488584.3| 1126383 5342.21 5258495 4188381| 1628.306
IT63 488691.1) 1126470 5341.43 525882 4188408| 1628.068
IT 64 4886452 1126611 5341.51 525867.8] 4188451 1628.092
IT 65 488520.2| 1126551 5341.07 525829.8] 4188432| 1627.958
IT 66 488641 1126442 5341.49 525866.7| 4188399 1628.086
IT 67 487022.7| 1129630 5343.58 525370.1] 4189369| 1628.723
IT68 486688.2] 1129233 5340.17 525268.6| 4189248| 1627.684
IT 69 497977.4] 1119564| 5403.22 528719.1| 4186314| 1646.901
IT70 498008.4] 1119579 5403.15 528728.5| 4186318 1646.88
IT 71 497976.8] 1119622 5402.94 528718.9] 4186331| 1646.816
IT72 497954] 1119600| 5402.75 528711.9| 4186324 1646.758
IT73 ' 498033.6/ 1119578 5403.16| | 528736.2] 4186318| 1646.883
IT 74 494711.8] 1102532] 5385.01 5277425 4181120| 1641.351
IT75 484811.3| 1102535/ 5384.03 5247258 4181111 1641.052
IT76 484809.3] 1102629| 5383.6 524725.1] 4181139] 1640.921
IT77 484709.5 1102627| 5384.55 524694.7] 4181138 1641.211
IT 78 484818.3] 1102539 5384 524727.9] 4181112] 1641.043
IT79 500268.7| 1114234 5422.46 529423.1| 4184692 1652.766
IT 80 500656.6] 1114204] 5426.15 520541.3] 4184683| 1653.891
IT 81 500297.3| 1114365 5423.84 5204316 4184732| 1653.186
IT 82 500666.9] 1114224 5426.41 520544.4| 4184689 1653.97
IT 83 481084.4] 1080392| 5577.93 523614.2] 4174359| 1700.153
IT 84 481788.5| 1080291 5557.65 523828.8] 4174329| 1693.972
IT 85 481462 1080760| 5564.76 523728.8] 4174472] 1696.139
IT 86 481007.5] 1080618 5576.84 523590.5] 4174428] 1699.821
IT 87 481541.8] 1080484 5565.63 523753.4] 4174388| 1696.404
IT 88 481070.5| 1080478] 5577.07 523609.8] 4174386| 1699.891
IT 89 479826.6] 1081589 5603.04 523229.6| 4174723| 1707.807
IT 90 482539 1082429| 5533.06 524055.2| 4174982| 1686.477
IT 91 482473.8] 1082826 5533.75 524034.9| 4175102 1686.687
IT 92 482350.8] 1082789| 5536.99 523997.5| 4175091 1687.675
IT 93 482220.2| 1082445 5541.77 523958| 4174986] 1689.131
IT 94 479811 1081635 5602.58 523224.8| 4174737| 1707.666|
IT 95 479787 1081576| 5604.07 523217.6] 4174718| 1708.121
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IT 96 482345.3| 1082371| 5539.28 523996.2| 4174964 1688.373
IT 97 482432.1| 1082400/ 5537.96 524022.7| 4174973 1687.97
IT 98 482406.8| 1082583 5537.73 524014.8) 4175028 1687.9
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GEOLOGY OF NORTHERN NELLIS AIR FORCE BASE BOMBING
AND GUNNERY RANGE, NYE COUNTY, NEVADA

By E. B. Exren, R. E. Anperson, C. L. Roceers, and D. C. Nosrr

ABSTRACT

The area of study, covering about 2,400 square miles in Nye
County, southwestern Nevada, lies east of Goldfield. Elevations
range from 4,700 feet in the westernmost alluvial valley, Stone-
wall Flat. to more than 8900 feet in the Reveille Range in the
northeastern part of the area. The climate is arid; rainfall
ranges from about 4 inches in the valleys to about 6 inches in
the higher ranges and mesas. All the streams are intermittent
and, with the exception of Thirsty Canyon and its tributaries,
all end in closed basins, which make up about half of the total
area. Igneous rocks of Tertiary age form at least 90 percent of
the outcrops. The remainder consists of sedimentary rocks of
late Precambrian and Paleozoic age and a single small horst of
crystalline basement.

Rocks of late Precambrian age have an aggregate thickness
of about 8,400 feet and include the Stirling Quartzite and the
lower five-sixths of the Wood Canyon Formation ; they consist
of quartzite, siltstone, phyllite, and rather minor carbonate
rock. The upper part of the Wood Canyon Formation is Early
Cambrian in age and consists largely of micaceous siltstone and
shale, with subordinate quartzite and a few carbonate layers.

The Wood Canyon Formation is overlain by the thin Zabriskie
Quartzite of Early Cambrian age, which in turn is overlain by
Lower to Middle Cambrian rocks that are at least 4,500 feet
thick and are transitional between the older dominantly clastic
rocks and younger dominantly carbonate rocks.

Younger rocks are dominantly of miogeosynclinal origin and
belong to the eastern carbonate assemblage. At the base they
include an incomplete section of the Middle and Upper Cambrian
Bonanza King Formation (largely dolomite) and the Upper
Cambrian Nopah Formation, which is ahout 3.000 feet thick
and consists of the Dunderberz Shale and the Halfpint and
Smoky Members.

Most of the Ordovician rocks occur in the Pogonip Group,
which is also about 3,000 feet thick and consists of the Goodwin
Limestone, Ninemile Formation, and Antelope Valley Limestone.
The Pogonip is overlain by the Middle Ordovician Eureka
Quartzite, about 315 feet thick, and this in turn is overlain by
the Middle and Upper Ordovician Ely Springs Dolomite, which is
about 340 feet thick.

The Ordovician rocks are succeeded by the dolomite of the
Spotted Range, of Early Silurian to Early Devonian age. The
dolomite is about 1,400 feet thick and is overlain by an incom-
plete section of the Nevada Formation. The Nevada is Early
and Middle Devonian in age and at least 1,000 feet thick.

Most of the younger Paleozoic rocks appear to lie in the upper
plate of a major thrust fault. They include a limestone and
dolomite unit of Middle Devonian age. which has an exposed
thickness of almost 1,300 feet, and the overlying Eleana Forma-
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tion, which is Late Devonian to Mississippian in age and more
than 4,000 feet thick.

Small, exposures of granite of Mesozoic age oceur in the
Cactus Range and southern Kawich Range. The granite is
nearly void of mafic minerals and closely resembles the alaskite
at Goldfield.

Rocks of Tertiary age form a composite section more than
20,000 feet thick. They include minor fanglomerate at base,
numerous widespread ash-flow tuff sheets that range in age
from about 27 to 7 m.y. (million years), thick piles of varie-
gated lavas, and several sequences of interbedded ash-flow tuff
and sedimentary rocks. The oldest volcanic rock is an ash-flow
tuff of late Oligocene age named herein Monotony Tuff. The
rock is rhyodacitic and contains abundant phenocrysts of plagio-
clase, quartz, and biotite. It is overlain by the tuffs of Antelope
Springs in the western part of the mapped area and the Shingle
Pass Tuff in the eastern part. Both units are dominantly
rhyolitic and quartz latitic. The next higher unit of regional
significance is the rhyolitic tuff of White Blotch Spring. This
unit includes ash flows from more than one center, but all are
characterized by abundant large crystals of quartz and sparse
mafic minerals. In most areas the White Blotch Spring is over-
lain by minor sedimentary rocks and ash-flow tuff and then by
widespread lavas of intermediate composition. The lavas were
extruded from many vents that are widely scattered in the
mapped area and beyond. They form the bulk of the outcrops
in many parts of the area and are the principal host rocks for
gold and silver ore at Goldfield and Tonopah adjacent to the
area of study.

The Fraction Tuff, which overlies the lavas of intermediate
composition, is more than 7,000 feet thick at the exhumed
Cathedral Ridge caldera in the southern extension of the Kawich
Range. The Fraction is a lithic-fragment-rich, crystal-rich, and
generally quartz-rich ash-flow sheet of rhyolitic and quartz
latitic composition. During a pause in volcanic activity after
the eruption of Fraction Tuff, local areas were deeply eroded.

The period of relative gquiescence and erosion was followed
by extrusion of rhyolite lavas that overrode wide areas, and
these eruptions in turn were followed by the extrusion of the
Belted Range Tuff and related sodic rhyolites. The Belted
Range is overlain by strata of the Paintbrush Tuff and by mas-
sive strata of the Timber Mountain Tuff of which two mem-
bers are present: the Rainier Mesa Member and the Ammonia
Tanks Member. In early Pliocene time, after the region had
acquired a topography similar to that of the present, the Thirsty
Canyon Tuff was extruded. This tuff, whose source was the
Black Mountain caldera, forms the surface strata over broad
areas in the western and southwestern parts of the area.

1
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The project area contains eight structural blocks or units:
the Belted Range, Kawich Range, Mellan Hills, Cactus Range,
Trappman Hills, Mount Helen, Black Mountain, and Pahute
Mesa. The Belted Range block exposes a major thrust fault
having a displacement of several tens of miles. This fault
places lower Paleozoic rocks over upper Paleozoic rocks and
correlates with the C P thrust in the Yucca Flat area at
the Nevada Test Site. Two normal fault systems are present
throughout the mapped area, exclusive of Pahute Mesa and
Black Mountain. The earlier system consists of two sets that
strike northeast and northwest; the later system, a single set,
strikes north. Both systems postdate the Tertiary volcanic rocks,
but the older system is confined to rocks older than about 17
m.y.

Deposits of gold and silver occur in several localities, and
small mines and prospect pits are abundant in parts of the
Cactus Range and the southern Kawich Range. The deposits
are small, and the combined gold and silver production to date
is between 10,000 and 100,000 ounces.

Several localities within the area may provide favorable en-
vironments for underground nuclear testing.

BOMBING RANGE, NYE COUNTY, NEVADA

INTRODUCTION
LOCATION AND GEOGRAPHY

The mapped area (fig. 1) lies within the Basin and
Range physiographic province and consists primarily
of alluvium-covered valleys separated by northerly
trending mountain ranges. Pahute Mesa lies in the
southern part of the mapped area and forms an east-
west terminus to the north-trending mountains and
valleys. Thick coalescing alluvial fans flank most of the
mountain ranges. Relief in the area generally ranges
from 1,000 to 3,000 feet; the lowest elevation, at Stone-
wall Flat on the west, is 4,729 feet, and the highest ele-
ration, at Reveille Peak on the northeast, is 8,910 feet.
All the streams are intermittent, and, with exception ot
Thirsty Canyon and its tributaries, all end in the closed
basins of Cactus Flat, Reveille and Kawich Valleys, and
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the east flank of the Belted Range. Rocks that probably
correlate with the Eleana occur on the west flank of

GEOLOGY OF NORTHERN NELLIS BOMBING RANGE, NYE COUNTY, NEVADA

imprints occur throughout the sequence. and abundant
convolute laminae occur in the fine-grained quartzite.

the Cactus Range, and these are described separately. | These upper beds contain features characteristic of

LITHOLOGY

The Eleana Formation contains six distinctive units
In the southeast part of the mapped area. These cor-
respond to units A-E and G of Poole, Houser, and
Orkild (1961). Units A, B, C, and the lower part of
D have been studied and remeasured by F. G. Poole,
C. L. Rogers, and Reginald Hammond.

Unit A is about 112 feet thick and rather heterogene-
ous. It consists of limestone conglomerate, limestone,
silty to sandy limestone. calcareous sandstone, sand-
stone, and quartzite. A 60-foot-thick zone near the base
resembles a reef complex and consists of fossiliferous
limestone conglomerate. limestone, and sandy limestone.
The rock is medium to light gray, commonly mottled,
and aphanitic to coarsely crystalline; the conglomerate
contains subrounded boulders as much as 4 feet in
diameter. Another major zone consists of platy- to
flaggy-splitting beds of limestone and silty limestone,
which are medium gray to pale red or brown, laminated
to thin bedded, and aphanitic to finely crystalline. The
quartzite is light gray to olive gray, medium grained,
and laminated to thin bedded, and it weathers to brown
and yellowish-to light gray; it commonly contains
small cavities that may have formed by the leaching of
carbonate material.

Unit B. about 1.230 feet thick. is composed largely of
argillite and quartzite. The basal 240 feet, which ap-
pears to be gradational into the underlying unit A,
consists of flagay- to platy-splitting laminated to thin-
bedded limestone, silty to sandy limestone. limy sand-
stone, laminated limy argillite. subordinate quartzite
and limestone conglomerate, and. in the lower part,
minor chert. Dominantly orange-pink to grayish-orange
shaly partly calcareous argillite and sparse thin beds
and lenses of quartzite form the upper part. These basal
beds are overlain by about 470 feet of yellowish-brown
to medium-gray and light-olive-gray thinly laminated
shaly argillite that weathers to various shades of pale
vellowish brown, gray. and green. The lowermost beds
contail} argillite. which locally grades to fine-grained
quartzite. and in some places they contain sparse fine-
to medium-grained quartzite. The argillite contains
many cubic iron oxide pseudomorphs after pyrite and,
In many places. small sinuous markings on bedding sur-
faces that are probably worm trails. The shaly argillite
sequence 1s overlain by about 520 feet of dominantly
platy- to slabby-splitting very fine to fine-grained
quartzite with subordinate coarser grained quartzite
and many shaly argillite partings. A few plant stem
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turbidites (F. G. Poole, oral commun., 1965).

Unit C. 430 feet thick, consists of quartzite. subordi-
nate conglomerite, and minor argillite. The quartzite is
olive gray but weathers to brown. It is fine to medium
grained. laminated to very thin bedded. and character-
1zed locally by convolute laminae. The rock exhibits
partly flaggy to slabby splitting. and it contains scat-
tered granules and pebbles of chert and sparse plant
stem imprints. The conglomerite weathers to olive gray
and contains rounded to subrounded pebbles of chert.
quartzite, and argillite as much as 2 inches long. which
are set in a vitreous quartzitic matrix.

The lithologic descriptions of units D. E. and G are
based on a report by Poole, Houser, and Orkild (1961).

Unit D is about 400 feet thick at Carbonate Wash
and is predominantly grayish-orange to yellowish-
brown laminated argillite: it also contains numerous
beds of pale-brown to grayish-brown quartzite that is
fine to coarse grained, thin bedded. and characterized
by abundant convolute laminae and small-scale cross
strata. Many of these beds contain features characteris-
tic of turbidites (F. G. Poole. oral commun., 1965).
These rocks generally weather into sharp elongate
fragments and form steep rubble-covered slopes. Ac-
cording to F. G. Poole (oral commun.. 1965). the orig-
inal measured thickness of 520 feet (Poole and others,
1961) for this unit may be excessive. inasmuch as the
unit was originally measured in an area where faulting
has probably resulted in some duplication of beds. A
nearby section that may be nearly complete was later
measured by Poole and C. L. Rogers and found to have
a thickness of about 375 feet.

Unit E. about 2400 feet thick. consists largely of
argillite with minor interbedded quartzite. The argil-
lite is yellowish brown to pale red and greenish gray to
dark gray and is laminated to thin bedded. The quartz-
ite is similar to that in unit D.

Unit G is 1,400 feet thick on Quartzite Ridge north-
west of Yucca Flat, but only the lower part extends into
the mapped area. The unit consists of quartzite, con-
glomerite. and argillite. The quartzite is brown to vel-
lowish brown and gray, thin to thick bedded, and com-
monly cross-laminated. The conglomerite is brown to
reddish brown and is composed of rounded fragments,
as much as 2 feet long, of quartzite. chert. argillite, and
limestone. The argillite is light brown to reddish, sandy,
and laminated to thin bedded.

The exposure of the Eleana Formation located 5
miles southeast of Belted Peak (cross section F~F"’ of
pl. 1) was visited by F. G. Poole (oral commun., 1963),
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approximately 0.7 to 1 m thick (2 to 3 ft) and was covered with decking. The areal extent of the
gravel-filled pit is assumed to be large enough to accommodate vehicle (e.g., trucks and
bulldozers) decontamination. Dirt was placed over the decontamination area at the conclusion of
the Operation Roller Coaster Project (Rarrick, 1993).

B.3.1.2  Site Conditions

This CAS consists of a 70-m by 23-m (230-ft by 75-ft) fenced area which is posted for buried
alpha radlatlon contamination (Figure B-4). A 37-m by 12-m (120-ft by 40-ft) earthen mound
with a maximum height of approximately 3 m (10 ft) is located along the southern portlon of this
site. The 1993 field-radiation measurements of this site (outside fenced area) indicate radiation

levels similar to background (IT, 1993b). This CAS is comprised of disturbed, level soil with

sparse vegetation. The depth to groundwater near the Roller Coaster Rad Safe Area is ‘
approximately 120-to 130 m (394 to 427 ft) bgs (Table F-1, Appendix F). Alluvial groundwater-

~ flow direction is generally northeast beneath this site (refer to Figure 2-2 in Section 2.0).

B.3.2 Cactus Spring Ranch }
The Cactus Spring Ranch site consists of CAS No. TA+39-001-TA-CR.

B.3.2.1 Background

The Cactus Spring Ranch is located approximately 9 km (5.6 mi) southwest of the Area 3
Compound, at the eastern mouth of Sleeping Column Canyon (Plate 2, Appendix G). This CAS
served as a staging area that supported the biological experimental activities Jassociated with
Operation Roller Coaster. These studies, performed in 1963, assessed the inhalation uptake of

plutonium in-animals from the nonnuclear detonation of nuclear weapons (AEC. 1965).

Animal holding pens adjacent to the West and East Sheds contain animal waste that may be
contaminated from the tests (Figure B-5). However, the 1993 field survey performed in
conjunction with ER Sites Inventory activities did not indicate radiation measurements above
background at these locations (IT, 1993b). In addition, animal holding stalls located in the

northwest portion of the site were not surveyed and may be contaminated (Figure B-5).

B.3.2.2 Site Conditions

" The Cactus Spring Ranch CAS is the former Operation Roller Coaster animal holding facility

and is located on the east flank of the Cactus Range. The facility is situated on a broad,
moderately protected saddle at the east mouth of the Sleeping Column Canyon. The remains of
several structures are located at this site and include dilapidated structures that pre-date
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Operation Roller Coaster and th animal holding corrals that were constructed to support
Operation Roller Coaster (Wilson, 1995a). The site terrain is comprised of uneven ground that
slopes gently to the east. A natural spring discharges near the Cactus Spring road and flows a
short distance to the southeast before infiltrating into the subsurface. The historical and

archeological importance of the site have not been evaluated at this time.

B.3.3 Double Tracks Rad Safe Area
The Double Tracks Rad Safe Area consists 6f CAS No. 71-23-001-71-DT.

B.3.3.1 - BackgroUnd

The Double Tracks Rad Safe Area is located on the west side of Cactiis Range in Area 71N of
the Nellis Air Force Range approkimately 8 km (5 mi) west of the TTR gate in Sleeping Column
Canyon (Plate 2 in Appendix G and Figure B-6). It is one of three areas identified as a potential
location of burial pits that were excavated for the disposal of radioactively contaminated
materials from the Double Tracks experiment. The second area to be iﬁvestigated is the Cactus
Spring Waste Trenches (Section B.5.0); the third area was discussed in Section B.3.1. The
Double Tracks experiment, conducted in 1963, was designed to assess the inhalation uptake of
plutonium in animals from the nonnuclear detonation of nuclear weapons. Muslin shrouds were
used to cover the experimental animals during the detonation to prevent the airborne plutonium -

contamination »from contacting the major portion of the animals' bodies (AEC, 1965).

Interviews with former site workers indicate that a burial pit may have been dug at the Double
Tracks Rad Safe Area to support the Double Tracks event (Wilson, 1995a). Two areas were
identified at the Rad Safe Area as possible locations for the burial pit (Figure B-6). The
materials that may be buried at this site include the muslin shrouds and the hides of dogs, sheep,
and burros that were sacrificed immediately following the Double Tracks event.

B.3.3.2 - Site Conditions
The Double Tracks Rad Safe Area is an area of disturbed ground at the intersection of Cactus
Spring Road and the road to the Double Tracks control point (Figure B-6). The area lies west of

the Cactus Range on a southwest sloping alluvial fan near the north end of Stonewall Flat. The
high;altitude desert terrain is mostly flat and contains sparse vegetation.

The depth to groundwater is unknown but is anticipated to be approximately 250 to 270 m

(820 to 886 ft) bgs (Table F-1, Appendix F). In this area of Stonewall Flat, the groundwater flow -
direction in the alluvial aquifer is generally southwest.
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Taped Interview with
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May 2, 1995

- Inferviewers: |
Randy Dubiskas, IT Corporation
Brad Schier, Daniel B. Stephens and Associates

Kevin Cable, U.S. Deparfment of Energy
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Brad:

Randy:

Bob:

Randy:

Bob:
Bra&:
Bob:
Brad:

Bob:

Brad:

Bob:

Brad:

Bob:
Brad:

Bob:

Brad:
Bob:
Brad:

Bob:

They talked about having to convert some supply trailers into more housing to facilitate
all the people. So twelve holes and urinals is not hard to ....... (

After the shot how long were the animals kept in the animal holding pens.

Well they were kept there through Clean Slate 2 and I would say probably two weeks
after that. A month or so.

So may be six weeks after the shot.

Yeah. 7

Bob, these were the laboratories I imagine you were there. (
Yeah. At one time.

We talked about a pit that you . . .

They are not shown here on this map. . . oh yeah, office trailers, this was my office right
there.

Okay. You showed us the pit with the over turned jeep which is probably over here
some where, is there any other pit around here that was just strictly for biological waste
that you know of.

No. Not that I can recall.

Okay. Were there any underground storage tanks to your knowledge out there, dug for
any reason.

No. The fuel was propane for the various trailers.

Okay. That is important to note. Could there be some old propane tanks . . .

Well, no cause I noticed in one of my reports I don’t remember which one now, 1
carefully specified the refillable tank. that could be refilled right on line. It has a special
name, filler tank or something like that you stick fuel right in it.

Were the animals feces screened for rad? (

No.

Where were they deposed of, do you know?

I think in the same pit.
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Brad:

: Bob:

Kevin:

Bob:

Randy:

Kevin:

" Randy: |

Bob:

Randy:

-Randy:

Kevin:

Bob:

Kevin:

Randy:

Bob:

Randy:

Bob:

Kevin:

Bob:

Do you think they were scrapped up and transported or just moved into the dirt?
Put into the pit..
Or just left in the pen.

No, no. That was part of the . . . you start raking out after eight-four burfos and that’s a
lot of doo doos. The animal quarters were meticulously cleaned every day.

There is a prétty good layef of it now, but I think that was from the test in the 70's that
other people did.

Or from the wild horses. |

Right in the corrals is where I am talking about.

They didn’t clean up.

The fences are down. Wild horses could come and go . . .

I'm talking about right inside the building . . . it was obviously they were penned up
animals. , .

In bad whether the horses ﬁﬁght go in there too.

Yeah. They rlilke a little protection if it is available.

There’s a lot, I know what your talking about.

It is very clear that vinsidéthe shed there is a difference between the surrounding area
where the horses are wandering ... I mean there is a thick 2 inch layer and it is very

continuous and stops at the boundary of the building.

And of course if the roof is in any king of shape, it’s not going to deteriorate as rapidly
as it would out in the sun.

I sure that might be from a later . . .

That may be but I just saying that any feces left here is . . . it may not rain very rhuch
but it does rain. '

When you get that snow and rain out there I wouldn’t be surprised if the horses herd in
there.

I bet they do. Cause we had some real trouble with snow I know that, that early part of

April. ' ,
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Randy:

Bob:

Brad:

Bob:

Brad:

Bob:

Brad:

Bob:

Brad:

Bob:

Brad:

Bob:

Brad:

Kevin:

Bob:

Brad:

Bob:

There is big horn sheep up there too.

Is there now? ‘We had a lion come through and that kind of shook me up because lions
like the sheep.

And dogs and burros . . .

Yeah. Dogs were in the cages and burros are pretty tough customers, but sheep are
stupid.

You mentioned that this was your office.

Yes.

‘What buildings were the autopsies done in.

These are trailers. This as I recall is the hematology trailer, and my recollection is that
this was the autopsy trailer. Now I say that but some of the autopsies were done. . . the
dogs were done in the dog trailers. Two thirds of these were cages and the other third
was laboratory facilities in each of these trailers.

Okay. I think we’ve got that pit up here at the animal holding area pretty well nailed
down with the photos and with what we have discussed. My final question again like I
said we will hit on every area are you aware of any accidental or intentional controlled
or uncontrolled releases of any type of hazardous materials in this area.

No.

In this case. chemicals like formaldehyde or anything like that. fuels.

No.

Anything more about this area? <

Is there a total number of animals?

About two hundred. There was 84 experimental burros and dogs and an 136
experimental sheep but the original sheep population was 200 of which we sacrificed
some for experimental purposes and the original population of dogs and burros was
about 100 each.

Your report says 300.

That would be about right. Yeah.
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Brad:

Bob:

Kevin:

Bob:

Brad:

Kevin:

Bob:

Kevin:

Bob:

Kevin:

Bob:

Brad:

Bob:

Brad:

Bob:

Brad:

Bob:

Brad:

<

I’m not trying to dispute I just want to make it clear and it does say 300 and you go
through and list some were controlled, not all the 300 were exposed, that s probably
your 200 were exposcd and 100 were for control -

Yeah.

Do you think there was a pretty good chance that the pit at Cactus Springs has animal
parts in it too?

Could very well have, yeah. Matter of fact it would be close to 300 experimentals,
84 plus 84 plus 136. The controls and the rejects and that kind of thing. There may

have been close to 400 altogether at one time.

That’s right, its 300 at the array itself. I do recall that now and there were others back at
the camp for control. <

There were others that went for Clean Slate 2.

Some of the controls that were left over. I guess you could call them the more spares
than control. They could have been controls if we would have treated them as such but
because we had enough controls we thought we would sacrifice them to the Clean Slate
study. ‘

How many did you use on that?

About 6 burros and . . . I think they were only burros or sheep.

But they were probably sacrificed back at the springs or not down . . .

No.

We will get to that, we have real important black hole right down on what happened to
those animals. Going to man camp working our way to the east now, did you stay at the
man camp?

Yeah. There weren’t many options. Goldfield was the next stop.

Are you familiar with the camps sewage lagoons and landfills.

I knew there were some but I . ..

Did you ever see them?

No.

Were you ever close enough to a lagoon to see the waste that was in them?
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Attachment L

H&N, 1963
Drawing of Cactus Spring Animal Holding Area
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Attachment M

IT Corporation, 1998
Memorandum from Dustin Wilson to Ronald Jackson,
regarding “C AU 485, CAS TA-39-001-TAGR,
Sampling Event on Februar y 18”



INTERNATIONAL
IT S ks Memorandum

To: Ronald Jackson, Robert Bull, FFACO File Date: March 16, 1998

W
From: Dustin R. Wilson -Dé,,(,mz/ Project No. 772857.03110000

Subject: CAU 485, CAS TA-39-001-TAGR, Sampling event on February 18,1998

Corrective Action Unit (CAU) 485, Corrective Action Site (CAS) TA-39-001-TAGR, Cactus
Spring Ranch, Soil Contamination, is located on an abandoned ranch homestead within a
canyon on the east flank of the Cactus Range on the Tonopah Test Range (TTR).

This site was originally listed in the Federal Facility Agreement and Consent Order
(FFACO) because animals used in the Roller Coaster Project were penned here. These
animals were positioned downwind of aboveground detonations of plutonium (Pu) and
depleted uranium (DU) devices. The concern was that Pu/DU aerosols were inhaled by the
animals and then biologically processed and excreted via dung and urine into the soil. A
review of historical documents and surface radiological surveys indicated that there is a low
likelihood that significant levels of Pu/DU are present at the Cactus Spring Ranch. To
support this, samples of the remaining dung and surface soil were obtained from the penned
areas on February 18, 1998.

In January 1998, surface radiological surveys for alpha, beta, and gamma-emitting
radionuclides revealed concentrations within the range of typical background levels. The
detected concentrations were contoured to reveal the trends and areas of highest
concentration. Based on these contours, two sample locations were chosen in the areas of
high gamma concentrations within each of the two animal holding areas. Once on site, the
Site Supervisor chose two additional sample locations within each of the animal holding
areas where dung was present to ensure that dung was sampled. If dung was present at a
sample location, then it was sampled from its uppermost surface to the dung/soil interface.
A separate sample was then collected from the dung/soil interface to an approximate depth
of six inches within the soil. If dung was not present at the sample location, then a surface
sample was collected from 0-6 inches.

These samples were analyzed for isotopic Pu using method NAS-NS-3058. The samples
were not analyzed for DU because the DU concentration in surface soils at the Roller Coaster
sites cannot be measured, even at ground zero. The DU concentration is too small to
compare against the higher natural concentration of **U found at these sites. Since the DU
concentration in soil and aerosols at these sites was not distinguishable from background,
then it cannot exist at elevated concentrations at the Cactus Spring animal holding areas.

~ ATT M-2 44-8-85



Ronald Jackson 2 March 16, 1998

Fourteen soil/dung samples, including one field duplicate, were collected and numbered
consecutively from TTR001157 through TTR001170. Two water samples were collected
for quality control and were numbered TTR001155 and TTR001156. All samples were
collected using approved contractor procedures. All sample results were assigned a “U”
qualifier in the Tier I and Tier II evaluation process which indicates that all results were
below their minimum detectable concentrations. Therefore, no Potential Contaminants of
Concern have been identified for CAU 485.

Digital photographs were taken during the sampling event. These photographs and other
related project information are retained in the project file.

For detailed information on sampling rationale and analytical resuits, please refer to the

attachments.
Attachments: Attachment 1 - Recommend Sampling at the CAU 485 Cactus
Spring Pu/DU Site
Attachment 2 - Gamma Count Measurement Contours and Sample
Locations

Attachment 3 - Sample Collection Logs
Attachment 4 - Field Activities Daily Logs
Attachment 5 - Analytical Results
Attachment 6 - Radiological Data Review
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Attachment 1
Recommend Sampling at the CAU 485 Cactus Spring Pu/DU Site
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INTERNATIONAL
IT s Memorandum

To: Dustin Wilson Date: February 12, 1998
From:  Steve Adams SR Project No. 772857.03110000

Subject:  RECOMMENDED SAMPLING AT THE CAU 485 CACTUS SPRING Pu/DU SITE

Summary
The objective of this report is to provide recommendations on sampling locations and

sampling depth at the east and west sheds and holding pens located at Corrective Action
Unit 485, the Cactus Spring Pu/DU site. The recommended sampling locations and depths
are based upon the radiological surveys performed by IT Corporation during the preliminary
assessment in February 1998, knowledge of the Roller Coaster tests, and the historical
information of the Cactus Spring Pu/DU Site.

The recommended sampling locations have been chosen where the likelihood of plutonium
contamination is highest and are not representative of the site. The preliminary assessment
survey results and the recommended sampling locations are addressed in Attachment 1. In
addition, Attachment 1 includes recommended guidance on sampling procedures. The
history and radiological source terms for the Cactus Spring Pu/DU site are included in
Attachment 2. The references for Attachment 1 and 2 are listed in Attachment 3.
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D.Wilson 2 February 12, 1998

Attachment 1. Preliminary Assessment Survey Data

Introduction
Preliminary assessments were performed at the Cactus Spring Pu/DU site in February 1998 by IT

Corporation. The assessment consisted of radiological surveys of the soil surface.
Approximately 5 x 10* square meters (m?) were surveyed using Field Instrument for Detecting
Low Energy Radiation (FIDLER) probes and the NE Technology “Electra” alpha/beta survey
instruments. .

Methodology
The radiological surveys performed at the Cactus Spring Pu/DU site were conducted in two

areas: the east shed and holding pens and the west shed and holding pens (see Figure 1). The
areas were grided into 7.3-m (meter) x 7.3-m (24 foot) squares. Alpha, beta, and gamma surveys
were conducted. All measurements were plotted as contours with the software program Surfer®
(Golden Software Inc., 1994) The integrated gamma count rate over the 7.3-m x 7.3-m area was
assigned to the center of the grid area. The gamma plots start at local grid coordinate Northing
12, Easting 12, but encompass the total 7.3-m x 7.3-m area. The sheds may extend outside of the
contour plot on the gamma measurement figures. The alpha and beta measurements were taken
on the nodes of each grid area, and readings were assigned to that node for the purpose of
Inputting the measurements to the Surfer® plotting program.

The results of the surveys are shown in Figures 2 through 7. Figures 2 through 4 show
isoactivity lines for the alpha, beta, and gamma surveys performed at the east shed and holding
pen. Figure 2 is the alpha activity survey for the east shed and holding pen. The survey results
do not demonstrate the presence of elevated surface alpha activity above that found at
background locations. The alpha areal activity concentration varies from 10 to 65 disintegration
per minute per square decimeter (dpm/dm?. The alpha activity changes slowly from one
location to another without any abrupt increases. This would be expected for two reasons. First,
the activity of the animals would tend to distribute the surface soil uniformly around the pen and
shed area. Secondly, the potential Pu activity from the burros’ excretions is minimal in
comparison to the alpha activity emitted from the natural alpha emitters present in the soil. The
Pu expected to be present on the soil surface, less than 1 picocuries per gram (pCi/g), is only a
small fraction of the alpha activity emitted from natural uranium and thorium isotopes and their
alpha-emitting decay products, which range from 12 to 25 pCi/g of total alpha emissions
(McArthur and Miller, 1989; Atlan-Tech, 1992). There is elevated alpha activity in the vicinity
of coordinates easting 48-feet (ft) to 49-ft and northing O to 3-ft. The area defined by the easting
48-ft and northing 3-ft coordinates represents the highest alpha activity measured in the east shed
and holding pen area. The alpha activity concentration represents the normal variation in
concentration of background alpha emitters.
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D.Wilson 3 February 12, 1998

The beta contamination survey results for the east shed and holding pen are shown in Figure 3.
Like the alpha survey results discussed previously, no elevated concentrations were detected
above background. The beta activity varies from 1,400 to 1,550 dpm/dm?. The only Pu isotope
that is a beta emitter is 2*'Pu and it contributes about thirty percent of the total Pu activity source
material (DOE, 1996). No other beta emitting Pu decay product will have grown-in sufficiently
during the last thirty-five years to contribute significantly to the beta activity. The natural, total
beta activity in surface soils ranges from 50 to 80 pCi/g (McArthur and Miller, 1989; Atlan-
Tech, 1992). The highest beta survey results are in the vicinity of coordinates easting 52-ft and
northing 3-ft. The beta survey results are not inconsistent with the variations in natural
background.

The gamma count rate measurements for the east shed and holding pen are shown in Figure 4.
The source material used in the Roller Coaster tests emits gamma photons, most of them coming
from the americium-241 ®*' Am) growing in from the decay of the ?*'Pu. The **' Am emits a 59.6
kiloelectron volt (keV) photon during 35.7 percent of its emissions (Shleien, 1992). Like the
previous two surveys, this survey did not detect count rates exceeded that found in background
locations. The gamma count rate varies from 4,920 to 5,080 count per minute (cpm). These
values are not different from the background count rates taken from the vicinity of the east shed
and holding pen area (Speer, 1998). There is a trend of elevated gamma contamination in the
vicinity of coordinates easting 36 to 38-ft and northing 23 to 25-ft. These values are more due to
the variation in the natural background, but based upon the data shown in Figure 4, they
represent the highest gamma count rate.

The data for the west shed and holding pen are not unlike the data compiled for the east shed and
holding pen. Figure 5 shows the alpha activity measurements in isoactivity lines. The values
vary from 12 to 36 dpm/dm?. This is lower than the values shown in Figure 2 for the east shed
and pens, but not significantly lower. There is elevated alpha contamination in the vicinity of
coordinates easting 24-ft and northing 48-ft. These values are due to the variation in the natural
background, but based upon the data shown in Figure 5, they represent the highest alpha activity.

The beta contamination data for the west shed and holding pen are shown in Figure 6. The
values range from 1,300 to 1,850 dpm/dm?. The absolute difference between the beta
contamination data for the west shed and holding pen and the east shed and holding pen are not
significant, the difference is less than 20 percent. However, there is an increase in the beta
concentration from the middle of the area to the coordinate easting 0 to 2-ft and northing 47 to
48-ft. These values are due to the variation in the natural background, but based upon the data
shown in Figure 6, they represent the highest beta concentration.

The gamma count rate measurements for the west shed and holding pen are shown in Figure 7.
Like the previous gamma surveys, this survey did not detect any elevated gamma activity
exceeding that found in background locations. The gamma count rate varies from 4,915 to 5,125
cpm. These results are not different from the gamma count rates taken from the east shed and
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holding pen area and areas outside the east shed and holding pen that would be expected to be at
background (Speer, 1998). There is elevated gamma activity in the vicinity of coordinates
easting 12 to 17-ft and northing 50 to 60-ft. These values are due to the variation in the natural
background, but based upon the data shown in Figure 7, they represent the highest gamma count
rate.

Conclusion

There 1s little or no correlation between the alpha, beta, and gamma measurements. This lack of
correlation supports the hypothesis that the measurements represent the typical variation in
natural background and not significant Pu contamination. If there were significant quantities of
Pu present on or near the soil surface, the measurements of the alpha, beta, and gamma activity
would be higher, show a stronger correlation, and be represented by similar contour lines in each
of Figures 2 through 4 and in each of Figures 5 through 7 .

Based upon the preassessment measurements, the recommended sampling locations are listed in
Table 1.

Table 1. Sampling Locations at the Cactus Spring Pu/DU Site

Cactus Spring Sampling Sites Sampling Point Coordinates

East Shed and Holding Pen Easting 52 ft and Northing 3 ft (Fig 2 and 3)
Easting 36 to 38 ft and Northing 23 to 25 ft (Fig. 4)

West Shed and Holding Pen Easting 12 to 17 ft and Northing 50 to 60 ft (Fig. 7)
Easting 54 to 64 ft and Northing 57 to 60 ft (Fig 7)

Sampling Procedures

This section outlines the sampling methods recommended for use at the Cactus Spring site. The
proposed sampling methodology should ensure that the sample results will represent the
maximum potential Pu contamination at the Cactus Spring Pu/DU site. The preassessment
survey data do not indicate the existence of any hot spots, and the variation in the measurements
does not demonstrate any strong trends or any obvious indication of Pu contamination. General
sampling requirements are listed in the following paragraphs of this section.

Sampling equipment should be decontaminated before mobilization to the field, using procedures
given in SQP ITLV-0405, “Sampling Equipment Decontamination”(IT, 1995a). Soil samples
must be collected and packaged in accordance with the Industrial Sites QAPP; SQP ITLV-0605,
“Vertical Profile Soil Sampling” (IT, 1997a); and SQP ITLV-0403, “Sample Handling,
Packaging, and Shipping” (IT, 1997b).

Recommended sampling locations are listed in Table 1. These sample locations have been
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chosen to bias sample results for the highest potential Pu contamination based upon
preassessment survey data.

Investigations performed by the Nevada Applied Ecology Group and by IT have shown that the
contamination at the Roller Coaster Sites is limited to the uppermost soil profiles (DOE, 1996;
1997). Vertical-profile soil samples have been collected at Double Tracks and Clean Slate sites
and demonstrate that approximately 90 percent of the Pu activity is in the top 3 centimeter (cm) .
It is expected that the Pu contamination at the Cactus Spring site should extend deeper than at
other Operation Roller Coaster sites on the TTR because the hooves of the sheep and burros
would turn the soil over, thus presenting a mechanism for any Pu present to move below the soil
surface. Based upon depth profiles taken at Pu contaminated sites, the Pu is not expected to
move more than a few inches below the surface (DOE, 1996; 1997). The chemical forms of the
Pu created during Operation Roller Coaster tests are insoluble and are expected to be immobile
in the environment (Perry et al., 1966; Tamura, 1975).

To collect soil samples, the sampling team should locate and mark each sample location that is
listed in Table 1 with a wooden stake. Sample locations may change if it is determined by the
Field Supervisor that the location is inadequate for sampling. An acceptable rational for
changing to an alternative sample location would be that the local soil conditions make it
impossible to take a sample. Sample locations should be thoroughly documented and surveyed
to determine Nevada grid coordinates during sampling or at a later date. Samples should be
collected in accordance with SQP ITLV-0605, “Vertical Profile Soil Sampling.” Two separate
intervals (subsamples) should be collected from each soil-sample location. These recommended
intervals are as follows:

. Dried dung that is on the soil surface
. A soil surface sample from the 0 cm to 15 cm depth (0 to 6 inches )

At each sample location and for each depth interval, sufficient soil should be collected to fill one
8-ounce glass or polyethylene container. The sample containers with the dried dung and the
0-cm to 15-cm depth samples should be submitted for Pu-isotopic analysis using alpha
spectroscopy.

In the event sample locations are covered with gravel (desert pavement), the gravel should be
removed prior to sample collection. Also, cobbles and coarse gravel (diameter > 2 cm [0.8 inch
(in.)]) should be removed from samples, regardless of the depth at which they occur. The total
sample depth, 15 cm (6 in.), is assumed to be sufficient because downward transport of Pu in soil
under arid and semiarid conditions has not been shown to exist at the Nevada Test Site or other
sites in the arid and semiarid west.

Soil samples should be handled, packaged, and shipped in accordance with SQP ITLV-0403
“Sample Handling, Packaging, and Shipping” (IT, 1997b). The required sample containers and
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volumes, preservation procedures, and holding times for the analysis are as follows:

. The containers should be 1,000 milliliter (mL) glass or polyethylene wide-mouth bottles.
. No preservation is required.
. The maximum holding time is 180 days from time of sample collection.

Sample containers should be obtained from an approved laboratory and certified clean according
to U.S. Environmental Protection Agency (EPA) protocol. The containers should remain sealed
until they are used.

Immediately after collection, the sample containers should be labeled with black waterproof
markers with, at a minimum, the following information:

. Unique identification number assigned by program sample coordinator
. Project name and number

. Date and time (military) of the sample collection

. Sample location

. Sample depth interval

. Sample medium (soil or dung)

. Requested analysis (Pu-isotopic by alpha spectroscopy)

. Bottle number

. Names of the initial sample custodians (collectors)

Filled sample containers should be packaged in a shipping container as described in SQP ITLV-
0403 “Sample Handling, Packaging, and Shipping” (IT, 1997b). The shipping container and the
outside surface of filled sample bottles must be screened for radiological contamination either in
the field or at a designated location by qualified IT or contractor personnel in compliance with
U.S. Department of Energy (DOE) requirements and U.S. Department of Transportation (DOT)
regulations.

Documentation of sample handling, packaging, and shipping should be completed daily, in ink,
by the soil sampling team in accordance with SQP ITLV-0401, “Field Activities” (IT, 1997¢)

Quality control samples, such as equipment rinsate blank samples, field blank samples, and
duplicate samples, should be performed in accordance with the Industrial Sites Quality
Assurance Project Plan (QAPP) and SQP ITLV-0404, “Collection of Field Quality Control
Samples” (IT, 1995b). The procedures defined in SQP ITLV-0402, “Chain of Custody”, should
be followed for initiating, maintaining, and documenting sample chain of custody (IT, 1997d).
Field activities should be documented in accordance with SQP ITLV-0401, “Field Activities”
(IT, 1997¢). Decontamination of sampling equipment should be performed according to SQP
ITLV-0405, “Sampling Equipment Decontamination” (IT, 1995a). Sampling equipment will be
decontaminated in the field between collection of samples, and waste from decontamination
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should be handled and dispositioned according to written, approved operating procedures. Field-
derived waste should be minimized to the greatest extent possible through process controls,
control of hazardous materials, and segregation of waste.
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Attachment 2. Cactus Spring Site History

Operation Roller Coaster

Operation Roller Coaster was a series of four nonnuclear, chemical-explosive, destruction tests
of nuclear devices which were detonated at the Double Tracks and Clean Slate 1, 2, and 3 Sites.
Dogs, sheep, and burros were positioned downwind of the detonations at Double Tracks and
Clean Slate 2. The objectives of these four tests were to complete the following:

. Collect physical and biological data on plutonium airborne particulates to assess the acute
inhalation dose due to chemical explosions in different weapons storage configurations.

. Measure the distribution of Pu on the ground to permit detailed accountability of the
amount dispersed, and compare the acute inhalation exposure to the exposure from
resuspended Pu.

. Evaluate the Pu-scavenging effectiveness of storage structures with varying earth cover
thicknesses for determining the radiologic hazard from a chemical explosion.

. Obtain aerosol and particulate size distribution data needed in forecasting the airborne
transport and diffusion of a Pu cloud subsequent to a chemical explosion.

At each of the Roller Coaster tests, Pu and depleted uranium devices were destroyed using
various amounts of high explosives and detonation platforms (DOE, 1996). The Double Tracks
test was detonated on May 15, 1963, and the Clean Slate 2 test was detonated on May 31, 1963.

The Roller Coaster tests resulted in the creation of aerosols that were transported downwind.
During the Double Tracks test, 300 animals (84 dogs, 132 sheep, and 84 burros) were exposed to
the downwind aerosols created during the detonation (Wilson and Terry, 1968). The dogs and
sheep were placed in cages built on farm wagons which were pulled to their assigned locations
by jeeps and weapons carriers. Burros were secured in milking stalls and stanchions. Wagons,
milking stalls, and stanchions were placed 6,250 feet, 8,750 feet, and 11,500 feet from ground
zero in the downwind direction. The average Pu surface concentration at these locations
subsequent to the test were < 100 pCi/g, based upon Figure 13 in the Double Tracks
Characterization Report (DOE, 1996). For the Clean Slate 2 test 10 sheep and ten dogs were
exposed at 6,250 feet from ground zero in the manner previously described. The average Pu
concentration in surface soil at this location was in the range of 100 to 200 pCi/g (DOE, 1997).
All animals were covered with shrouds consisting of sheets of muslin taped snugly around the
neck, brisket, and abdomen so that only the head and legs were exposed to the Pu cloud (Wilson
and Terry, 1968). Careful removal of the shrouds was performed to minimize external
contamination of the animals. Immediately after the tests, the animals were transported to the
Cactus Spring Pu/DU site where they were penned prior to being killed, dissected, and their
tissue specimens analyzed using alpha spectroscopy (Wilson and Terry, 1968).
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History of the Cactus Spring Pu/DU Site

The Cactus Spring Pu/DU Site was used to pen animals used in the Double Tracks and Clean
Slate 2 tests that were part of Operation Roller Coaster. All animals not killed on the day of the
test were moved to the site formerly known as the Cactus Spring Animal Holding Area in Area
54, now known as the Cactus Spring Pu/DU site (see Figure 1, Barron, 1963). The burros were
placed in the east shed and holding pen while the sheep were placed in the west shed and corral
(Barron, 1963). The dogs were not penned in either area but kept in dog kennel trailers. The
Cactus Spring Pu/DU site is located on an abandoned ranch homestead within a canyon on the
east flank of the Cactus Range. The remains of several structures are located at this site, and
include an abandoned ranch house, two animal holding pens, the east and west sheds, and other
dilapidated structures. Piles and layers of dried dung are present within the sheds. The site
terrain comprises uneven ground that slopes to the southeast.

During the Double Tracks tests the animals were eventually killed, starting on the day of the test
and periodically thereafter over a period of 2.5 years. The schedule for killing the animals for the
Double Tracks test is listed in Table 2.1 of Wilson and Terry (1968). Seventy-two of the 84
burros were killed during the first two weeks after the test and, therefore, were not present in the
east shed and holding pen after June 1, 1963. Seventy-four of the 132 sheep were killed during
the first two weeks after the test. During the Clean Slate 2 test, all animals were killed at either
three or seven days subsequent to the day of the test.

Radiological Source Term

The only known radiological source term at the Cactus Spring Pu/DU site is the Pu excreted in
the urine and the feces of the sheep and burros while they were on the site, and that could have
been collected on their coats and fell off onto the surface soil. The Pu source term at the Double
Tracks and Clean Slate 2 sites was approximately 1,370 grams (g). A very small fraction of the
Pu source term was intercepted by the sheep and burros, inhaled, and later excreted in their urine
and feces (Wilson and Terry, 1968). Only a small fraction of the airborne Pu particulates was
inhaled by the animals. Nearly all of the source term was either deposited on the surface soils in
the vicinity of ground zero or transported and diffused at low concentrations over a large area
(DOE, 1996; 1997). In addition, the Pu aerosols that did remain suspended were relatively large;
90 to 99 percent of them exceeded 10 micrometers (um). These relatively large particles are not
respirable and are not expected to reach the pulmonary lung during inhalation. Air monitoring
results demonstrated that the airborne particles reaching the animal locations had activity
median aerodynamic diameters in the range of 34 to 68 um (Wilson and Terry, 1968). Virtually
all particles of this size range are nonrespirable and do not reach the pulmonary lung. Instead,
the particles are entrained in the upper respiratory sinuses, and expelled with mucous or
swallowed and eliminated via the feces. Approximately 25 percent of all Pu intakes by the
burros and sheep were estimated to be eliminated in the urine and feces during the first day
(Wilson and Terry, 1968). Median Pu excretion activity as a function of time for sheep is listed
in Table 3.8 of Wilson and Terry (1968). A rough approximation was made of the potential
2397240py concentration in soil at the east and west sheds and pens at the Cactus Spring Animal
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Holding Area. This rough approximation has been based upon the following assumptions
(Wilson and Terry, 1968):

. The median Pu levels found in sheep urine and fecal samples as a function of time
. Aerosol measurements taken during the tests

. The number of sheep and burros used in each test

. The time each sheep and burro spent in the east and west shed and pen areas

. The fraction of the Pu that was deposited in lungs and other tissue and organs

. The area of the sheds and pens

. The inhalation rates of burros and sheep range from 5 to 50 L/minute

The average *****°Pu concentration in the Cactus Spring Pu/DU site soil has been estimated to be
less than 1 pCi/g. This is the estimated Pu concentration for the surface soil. Precise estimates
cannot be calculated due to the broad variability in the data collected during Project Roller
Coaster. The concentration of Pu in surface soils taken from background locations in the vicinity
of the Nevada Test Site in the last twenty years ranges from 0.004 to 0.19 pCi/g (McArthur and
Miller, 1989).

There is no reason to analyze soil samples for depleted uranium in support of environmental
remediation at the Cactus Spring Pu/DU site. The DU concentration is simply too small to
distinguish from the much higher natural concentration of ***U found in soil. The following
paragraphs discuss the concentration of DU in soil at the Roller Coaster and Cactus Spring site.

DU was included in the Project Roller Coaster detonation devices (Shreve, 1964). The Double
Tracks device included 4 kilogram (kg) of DU while the Clean Slate 2 device included 114 kg of
DU. The isotopic activity abundance of DU consists of approximately 90 percent uranium-238
2381)), 1.5 percent °U, and 8.5 percent #*U (Rich et al., 1988). The DU source terms, if
assumed to be uniformly distributed on the surface soils in the plume area of the Roller Coaster
sites, are not measurable against the background concentration of uranium @*¥2*529(J (DOE,
1996 and 1997). At Double Tracks, if it is assumed that the 4 kg of DU is distributed uniformly
in the top 5 cm of soil in the contaminated plume area (1.80E+5 m?) in the same manner as was
the Pu (approximately 1/3 of the source term remained in the surface soils downwind from
ground wind), the average ***U concentration would be 0.03 pCi/g (Shreve, 1964). The mean
concentration of U was 8.7 + 3 pCi/g in seven surface soil samples taken at Double Tracks.
The uranium concentration in the samples was measured prior to the Roller Coaster tests using
neutron activation analysis (Perry et al., 1966). It is not possible to detect an increase of 0.03
pCi/g from a background of 8.7 + 3 pCi/g. If the 114 kg of DU detonated at Clean Slate 2 is
assumed to be distributed on the 1.35E+6-m? area like the Pu contamination (about 1/3 of the
source term remained in the surface soils downwind from ground zero), than the average DU
concentration in the top 5 cm of soil would be 0.11pCi/g. The #**U mean concentration in
surface soils at Clean Slates prior to Operation Roller Coaster was 4.8 + 2 pCi/g. The additional
DU contamination at these two Roller Coaster sites is less than three percent of the natural 25U
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concentration in the soil. The DU could not be measured in the surface soil or in the aerosols
after the Roller Coaster tests. During Double Tracks and Clean Slate 2 site characterization
activities, another attempt was made to measure the DU concentration in surface soils downwind
from ground zero. Even with the use of more sophisticated instrumentation and detectors, the
DU could not be detected in the surface soil samples above the background >*U concentration

(DOE, 1996; 1997).

cC: Mike O’Hagan
Mike Foley
Jeff Whitesides
Laura Tryboski
Chrono File

ATT M-15



D.Wilson 12 February 12, 1998

Attachment 3

References
Atlan-Tech 1992. Environmental Monitoring Report for the Proposed Ward Valley California
LLRW Facility. Rosewall, GA: Atlan-Tech, Inc.

Baron, D. 1963. Project 4.1 - Roller Coaster Cactus Springs Animal Holding Area, Area 54.
As-Built Drawing J5-054-094-C20.1. Los Angeles, CA: Holmes and Narver, Inc.

DOE See U. S. Department of Energy
Golden Software, Inc. 1994. Surfer Version 5.02. Golden, CO
IT Corporation. 1995a. “Sampling Equipment Decontamination.” ITLV-0405. Las Vegas, NV

IT Corporation. 1995b. “Collection of Field Quality Control Samples. ITLV-0404. Las Vegas,
NV.

IT Corporation. 1997a. “Vertical Profile Soil Sampling.” ITLV-0605. Las Vegas, NV.

IT Corporation. 1997b. “Sample Handling, Packaging, and Shipping. ITLV-0403. Las Vegas,
NV.

IT Corporation. 1997c. “Field Activities Documentation.” ITLV-0401. Las Vegas, NV.

IT Corporation. 1997d. “Chain of Custody.” ITLV-0402. Las Vegas, NV.

IT See IT Corporation

McArthur, R. D. and F. L. Miller, Jr. 1989. Off-Site Radiation Exposure Review Project Phase
11 Soils Program. Desert Research Institute Water Resources Center Publication
#45064. Las Vegas, NV: University of Nevada Las Vegas

Perry, J.B. et al. 1966. Special Particulate Analysis (Soil). Operation Roller Coaster Project
Officers Report - Project 2.6d. Golden, CO: Colorado School of Mines Research

Foundation, Inc.

Rich, B.L. et al. 1988. Health Physics Manual of Good Practices for Uranium Facilities.
EG&G Idaho, EGG-2530, Idaho Falls, ID

ATT M-16



D.Wilson 13 February 12, 1998

Shleien, B.L. 1992. The Health Physics and Radiological Health Handbook. Silver Springs,
MD: Scinta, Inc.

Shreve, 1.D. 1964. Operation Roller Coaster Project Manger’s Report. Sandia Corporation
Report DASA-1646. Albuquerque, NM: Sandia Corporation

Speer, C. L. IT Las Vegas. 1998. Personal Communication: Telecon between Carl Speer and
Steve Adams, February 9, 1998, on the gamma measurement results at Cactus Spring
Pu/DU site south of the West Shed and Pen Area.

Tamura, T. 1975. “Characterization of Plutonium in Surface Soils.” In The
Radioecology of Plutonium and Other Transuranics in Desert Environments. Nevada
Applied Ecology Group Progress Report NVO-153. Las Vegas, NV: United States
Energy Research & Development Administration Nevada Operations Office

U. S. Department of Energy Nevada Operations Office. 1997. Clean Slate 1, Corrective Action
Decision Document Corrective Action Unit No. 412. , Las Vegas, NV.

U. S. Department of Energy Nevada Operations Office. 1996. Double Tracks Test Site
Characterization Report. Las Vegas, NV.

Wilson, R. H. and Terry, J. L. 1968. Plutonium Uptake by Animals Exposed to a Non-Nuclear
Detonation of a Plutonium-Bearing Weapon Simulant, , Operation Roller Coaster Project
Officers Report - Project 4.1, POR-2512. Rochester, NY: University of Rochester
Atomic Energy Project

ATT M-17



SI-N 1LV

.- A . (p[ zdc. ]
. : ‘FIEKD OFF TRAL
g / - / ;ngr
-~ / ,

|
\
\
\
.\
\\
S

AS-BUILT

OLMES & NAAVER, INC.
selneers — Conttrecters

T,

—re——

o
. As_tunr note
A1 KOIES V/ERE COMPUID WiiH

—— o——— M»’M

M—Q ; Y T

AL Cooc, Dot
laad c‘w»_')

- RIFIRI/R.‘(. I2wGS:

S #REEATZE T B f:/v.(
TUFROSFEOITES IS HELD GORRALLY.

S o ]
{  TNDEX coor | 1

sl se o 1] csse] rvvc | ane o 6’ Luven}

ae  |yg foalfoor|cre los]

&%‘M_Wt'—::x' e /‘l.. *
. L3 'Ml L -y AR

i |

o #usﬁaemlc ENERGY COMM%Q& oo

Lo T

Dow Lovres,

. jowe 5‘."‘%

g jecr L7 Costes Comsfer
g‘arf?/: FrrbagT A7 " 0oLy Ared
Areo T¥

1 nn--v TP PNt e ]




61-IN LLV

Northing (ft)

Cactus Spring Soil Contamination East Shed and Holding Pen
Alpha Measurements (DPM/100 sqg. cm)

Easting (ft)

418 6l0 7|2 84

\ / /\ /53 \\%48
A / s R
y [ y - - 30 ;.
| / o :
[ A - 25 36
T N \\ (LS)) /’ | ) / 20
‘% ‘ \\1 f/' / L
| [, -
S \\ L - 75
\\ \\ \ \ 8 L { : ’/' - - -

/ Vo \ \ \ . N .
5\ IR Sl
2@

- \ \ \\ \ \\\\ :
/ AN \ \\ \ N N 12
X NN N |
NN NN
/ Ve \\\ \ \ NN
L~ N e N N
{ [ // \ \\ \Fence \»,\ \\\ | O
I i T ——— e

o
——
N—i
N
BN
w
(@]

Easting (ft)

Figure 2

Northing (ft)



0C-N LLV

Northing (ft)

Cactus Spring Soil Contamination East Shed and Holding Pen

Beta Measurements (DPM/100 sq. cm)

Easting (ft)
2& 3? ﬁ8
: T
Q S
: A o -48
36 — <f : 36
j \ | £
1 AN o))
’ /—\ ) =
: o 7. i oy
\ S =
f AN (@) §
24 4480 N o 24 2
: 7 ‘
450 — ]
f 1400 —
12+ 12
f //
: / / /
3 Fence g
0 | { /r ‘ ] i i — 0
0 12 24 36 48 60 72 84
Easting (ft)

Figure 3



Northing (ft) IT-IN LLV

Cactus Spring Soil Contamination East Shed and Holding Pen

Gamma Count Rate Measurements (CPM)

Easting (ft)

84

Northing (

12

84
Easting (ft)

Fiqure 4



Cactus Spring Soil Contamination West Shed and Holding Pen

Alpha Measurements (DPM/100 sqg. cm)

Easting (ft)
24 36 48 60 72 84 96

//’-/// 4 | 36

T

N

IS
Northing (ft)

12

N
N ‘

CCIN 1LV Northing (ft)
N
NN
Q

Fence |
I I | | | | ~—0

24 36 48 60 72 84 96
Easting (ft)

Figure 5



¢TI LLV

Northing (ft)

Beta Measurements (DPM/100 sq. cm)

N
T

Easting (ft)
214 316 48 60 7:2 84
y .
Q Q 73 7

S s% 470 ¥ /\
~. y
% N
o
. 7300

—,////////// Q%b 1300
AN

Fence

24 36 48 60 72 84
Easting (ft)

Figure 6

96

Cactus Spring Soil Contamination West Shed and Holding Pen

96
48

36

12

Northing (ft)



YZ-IN LLV

Northing (ft)

Cactus Spring Soil Contamination West Shed and Holding Pen
| Gamma Count Rate Measurements (CPM)

Easting (ft)

Northing (ft)

Easting (ft)

Figure 7



Attachment 2
Gamma Count Measurement Contours and Sample Locations

ATT M-25



Cactus Spring Soil Contamination East Shed and Holding Pen

Gamma Count Rate Measurements (CPM)

Easting (ft)
48 60 72 84
| i |
) | |
L 8
Q
v \
g) \
/
@ /
Mo | -
LY ¥E 36 36 £
E’ Fence g)
L L
- j oy
O @)
p Z
\'(
b 24
\\\\ \\
0 T 12
k 48 X (1,0 60 72 84

| Easting (ft)
X”' gmple LOCL"H‘Ms



Cactus Spring Soil Contamination West Shed and Holding Pen
Gamma Count Rate Measurements (CPM)

60

48

Northing (ft)
)
>

N\

24

1

N

N
N\

N
N
NN

T

NNRNNNNY

OO

Lo Ja
W =
S X

Cs11g~

24

36

L

\ -

l S

O o,

2 %
oL
\\

%

\

36

48

Easting (ft)
50

Y («0)

5080

O

] Fence

60
Easting (ft)

Kipure 3

)] 7‘2

/
1

—

R
(®)

P B
&

|
72

84

96

60
48
E
g
36 £
o
O
Z

24

12

VEENE Y



Attachment 3
Sample Collection Logs
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INTERNATIONAL
TECHNOLOGY
CORPORATION

SAMPLE COLLECTION LOG

Date 02/16/1998

Time 145859

Project No. | 772857.03110000
Page 1 of 1

SAMPLE LOCATION.: CACTUS SPRINGS

COORDINATES: N/A

SAMPLE NO.: TTR01155 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Water matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample
SAMPLE DEPTH: n/a START DEPTH: n/a END DEPTH: n/a SAMPLE PURPOSE: Equipment rinsate
COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Rinsate Blank
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: n/a
REQUESTED » BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY} VOLUMEUNITS| PRESERVATIVE PH LOT # 4C DATE/TIME
UGTAISOPU - Isotopic HDPE 1000 1 1000 ml [ HNO3<2 n/a N/A N/A N/A [02/16/1998 145837

COMMENTS (sample color, appearance, odor, etc.)

6C-W LLV

P80218124600

This sample was taken at ITLV storeroom by pouring DI water over deconned sampling equipment and then pourring the water into the container. The pH was
checked with pH paper and found to be less than two. The sample container was wiped dry, custody sealed, labeled and placed in a selfsealing bag. COC#

“** Included in container printed above
Containers: HDPE 1000-1000 high density polyethylene

Prepared By:

Print Date: 02/19/1{98 01 :1>10 PM




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 081653
CORPORATION
Project No. | 772857.03110000
SAMPLE COLLECTION LOG rege Lo
SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A
SAMPLE NO.: TTR01156 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Water matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample
SAMPLE DEPTH: n/a START DEPTH: N/A END DEPTH: N/A SAMPLE PURPOSE: Field blank (EPA definition).
COORDINATES: N/A QC Required: N/A SAMPLE TYPE: General sample - liquid.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: Mid 30's (F), clear, no wind
REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY| VOLUME [UNITS| PRESERVATIVE PH LOT # 4C DATE/TIME
UGTAISOPU - Isotopic HDPE 1000 1 1000 ml { HNO3<2 <2 C715603 | N/A N/A [02/18/1998 081602

COMMENTS (sample color, appearance, odor, etc.)

0¢€-W L1V

COC# 980218124600 This sample was obtained bi pouring distilled water directly into the preserved HDPE 1000 mL bottle while snow was being cleared
from the sampling area at E 37,25. The sample was tested for pH using pH paper and found to have a pH of less than 2. The bottle was then wiped dry,
custody sealed, labeled, and placed into a self sealing bag.

*“** Included in container printed above
Containers: HDPE 1000-1000 high density polyethylene

Prepared By:

" Print Date: 02/19/1998/1278}:28 PM




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 081816
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.. CACTUS SPRINGS  COORDINATES: N/A
SAMPLENO.. TTR01157 PROJECT NAME: Industrial Sites SAMPLE MATRIX: _ Soil matrix
COMPOSITE: N/A COMPOSITE TYPE: nia SAMPLING METHOD: Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.0 END DEPTH: 0.25 SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A QC Required: N/A [ SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE: ~ N/A
WEATHER: mid 30's F, clear
REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY|VOLUME |UNITS| PRESERVATIVE PH LOT # 4C DATE/TIME
UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE n/a Ue08601 | N/A N/A 102/18/1998 081811

COMMENTS (sample color, appearance, odor, etc.)

[&-W LLV

This sample was taken using a disposable deconned plastic scoop and a deconned stainless steel spatula to take the surface soil from E 6,36. The material
sampled appeared to be livestock dung as it had visible bits of hay in it. The dung was dry and had no odor. The sample bottle was wiped clean, custody
sealed, labeled, and placed in a self sealing bag on ice. COC# 980218124600

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar

Prepared By:

~—Print Date: 02/19/199B 12:49: M

|




INTERNATIONAL Date 02/18/1998

TECHNOLOGY Time 083238

CORPORATION
Project No. | 772857.03110000

SAMPLE COLLECTION LOG rece re

SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A
SAMPLE NO.: TTR01158 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Soil matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample
SAMPLE DEPTH: n/a START DEPTH: 0.5 END DEPTH: 0.75 SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: 30's F, clear

REQUESTED BOTTLE | REQ Filtered COLLECTION

TESTING PROGRAM CONTAINERS| QTY|VOLUME |UNITS| PRESERVATIVE PH LOT # 4C DATE/TIME

UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE n/a U608601 | N/A T N/A [02/18/1998 083254

COMMENTS (sample color, appearance, odor, etc.)

The area at E 6, 36 was dug out until soil was reached. This sample was taken using a split spoon and a slide hammer to drive to a depth of approximately 9

nches. The soil was very rocky. The split spoon was driven three times in order to collect enough sample. The spoon was emptied into a deconned stainless
teel bowl and then scooped into the sample jar using a deconned plastic scoop. The jar was wiped clean, custody sealed, {abeled and placed in a self sealing
ag.

W .LLV

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar Prepared By:

N\ _PrinyPate: 02/19/1998 12:ff50~%M
rd




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 084425
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.. CACTUS SPRINGS  COORDINATES: N/A
SAMPLE NO.. TTRO01159 PROJECT NAME: Industrial Sites SAMPLE MATRIX. __ Soll matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.0

END DEPTH: 0.25

SAMPLE PURPOSE:

Regular environmental field

COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Surface soil.

SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A

WEATHER: Mid 30's, clear

REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY|VOLUME |UNITS| PRESERVATIVE PH | LOT# | 4c | "€®9 DATE/TIME

UGTAISOPU - Isotopic AWMJ5S00 1 8 oz | NONE n/a N/A N/A N/A 102/18/1998 084436
5 COMMENTS (sample color, appearance, odor, etc.)

E This sample was taken using a disposable deconned plastic scoop and a deconned stainless steel spatula to take the surface soil from E 22, 13. The material
., pampled appeared to be livestock dung as it had visible bits of hay in it. The dung was dry and had no odor. The sample bottie was wiped clean, custody
“  kealed, labeled, and placed in a self sealing bag on ice. COC# 980218124600

- ***Included in container printed above

Containers: AWMJ500-8 0z amber glass jar

Prepared By:

Print Date: 02/19/1998 WM




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 085516
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.. CACTUS SPRINGS __ COORDINATES: N/A
SAMPLE NO.. TTR01160 PROJECT NAME. Industrial Sites SAMPLE MATRIX. __ Soll matrix

COMPOSITE: N/A  COMPOSITE TYPE: n/a

SAMPLING METHOD: Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.5

END DEPTH: 0.75

SAMPLE PURPOSE: Regular environmental field

COORDINATES: N/A QC Required: N/A SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE: ~ N/A
WEATHER: mid thirties (F), clear
REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY|VOLUME |UNITS| PRESERVATIVE PH | LOT# | 4c |™er9 DATEMIME
UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE n/a u608601 | N/A N/A [02/18/1998 085519
z COMMENTS (sample color, appearance, odor, etc.)
3 IThe area at E 22,13 was dug down until soil was reached. This sampie was taken using a deconned split spoon and a slide hammer to drive to a depth of
E ppproximately 9 inches. There was a very definite dung, soil interface visible and a photo was taken to show it. The soil was rocky. The split spoon was
+ [driven twice in order to collect enough sample. The spoon was emptied into a deconned stainless steel bowl and then scooped into the sample jar using a
deconned plastic scoop. The jar was wiped clean, custody sealed, labeled and placed in a self sealing bag. COC# 980218124600

*** included in container printed above
Containers: AWMJ500-8 oz amber glass jar

|
|
Prepared By Q %\l/

\_/ Print Date: 02/‘[9/}598 1251.30PM




INTERNATIONAL Date 02/18/1998

Eg%%ggﬁ-?ﬁ;{ﬂ Time 091204
Project No. | 772857.03110000
SAMPLE COLLECTION LOG rege Lo

SAMPLE LOCATION.: CACTUS SPRINGS  COORDINATES: N/A
SAMPLE NO.: TTR01161 PROJECT NAME: Industrial Sites SAMPLE MATRIX:  Soil matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample
SAMPLE DEPTH: n/a START DEPTH: 0.0 END DEPTH: 0.5 SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A QC Required: N/A [ SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: mid thirties F, clear

REQUESTED BOTTLE [REQ_, T COLLECTION

TESTING PROGRAM CONTAINERS| QTY|VOLUME |UNITS| PRESERVATIVE PH LOT # 4C DATE/TIME

UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE nfa | U608601 | N/A | N/A |02/18/1998 091244

COMMENTS (sample color, appearance, odor, etc.)

This sample was taken using a disposable deconned plastic scoop and a deconned stainiess steel spatula to take the surface soil from E 37, 25. The material
sampled was very moist with a clayey texture. It did not appear to be dung. The sample bottle was wiped clean, custody sealed, labeled, and placed in a self
sealing bag. COC# 980218124600

SE-IN LLV

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar Prepared By:




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 092134
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.. CACTUS SPRINGS _ COORDINATES: N/A
SAMPLE NO.. TTR01162 PROJECT NAME: Industrial Sites SAMPLE MATRIX. __ Soill matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.0

END DEPTH: 0.25

SAMPLE PURPOSE:

Regular environmental field

COORDINATES: N/A QC Required: N/A SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE: ~ N/A
WEATHER: mid thirties (F), clear
REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY| VOLUME [UNITS| PRESERVATIVE PH LOT # 4C DATE/TIME
UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE n/a U608601 | N/A | N/A [02/18/1998 092137

COMMENTS (sample color, appearance, odor, etc.)

9¢-W 1LV

COC# 980218124600

[This sample was taken using a disposable deconned plastic scoop and a deconned stainless steel spatula to take the surface soil from E 52, 8. This location
was moved 5 feet north from the planned location in the Fi to avoid the wood remains that covered the area to the south. The material sampled appeared to be
soil. The sample bottle was wiped clean, custody sealed, labeled, and placed in a self sealing bag on ice.

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar

Prepared By:

Print Date: 02/19/1998




INTERNATIONAL Date 02/18/1998
TECHNOLOGY -
Time 095348
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A
SAMPLE NO.: TTR01163 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Soil matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.0

END DEPTH: 0.25

SAMPLE PURPOSE:

Regular environmental field

COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: mid thirties F, clear
REQUESTED BOTTLE [REQ[_. T COLLECTION
TESTING PROGRAM CONTAINERS| QTY|VOLUME |UNITS| PRESERVATIVE PH LOT # 4C DATE/TIME
UGTAISOPU - Isotopic AWMJ500 7 8 oz | NONE nfa | U608601 | N/A | N/A |02/18/1998 095320

COMMENTS (sample color, appearance, odor, etc.)

>
—3
g his sample was taken using a disposable deconned plastic scoop and a deconned stainless steel spatula to take the surface soil from W 4, 4. The material

COC# 980218124600

0 ampled appeared to be livestock dung as it had visible bits of hay in it. The dung was dry and had no odor. The sample bottle was wiped clean, custody
= pealed, labeled, and placed in a self sealing bag on ice.

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar

Prepared By:

N/ Print Date: 02/19/19%8 01/01:24 PM




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 100255
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG

SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A

SAMPLE NO.: TTRO01164 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Soil matrix

COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.5 END DEPTH: 1.0 : SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Surface soil.

SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE: ~ N/A

WEATHER: mid thirties F, clear

REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY| VOLUME [UNITS| PRESERVATIVE PH LOT # 4C nere DATE/TIME
UGTAISOPU - Isotopic AWMJS00 1 8 oz | NONE n/a Us08601 | N/A N/A 102/18/1998 100236

COMMENTS (sample color, appearance, odor, etc.)

The area at W 4, 4 was dug down until soil was reached. This sample was taken using a split spoon and a slide hammer to drive to a depth of approximately
B inches. The soil contained alot of rock material. The spoon was emptied into a deconned stainless steel bowl and then scooped into the sample jar using a
deconned plastic scoop. The jar was wiped clean, custody sealed, labeled and placed in a self sealing bag. COC# 980218124600

8E-W LLV

—

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar Prepared By:

Print Date: 02/19/Y998 01:0138 PM



INTERNATIONAL Date 02/18/1998
TECHNOLOGY -

T 100602
CORPORATION me

Project No. | 772857.03110000

Page 1 of 1

SAMPLE COLLECTION LOG
SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A
Industrial Sites SAMPLE MATRIX: Soil matrix

SAMPLE NO.: TTR01165 PROJECT NAME:

COMPOSITE: N/A COMPOSITE TYPE: n/a

SAMPLING METHOD:

Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.0

END DEPTH: 0.25

SAMPLE PURPOSE:

Regular environmental field

COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE: ~ N/A
WEATHER: mid thirties F, clear
'REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY| VOLUME |UNITS| PRESERVATIVE PH LOT# 4C DATE/TIME
UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE n/a U529301 | N/A N/A 102/18/1998 100615

COMMENTS (sample color, appearance, odor, etc.)

6¢-W .LLV

This sample was taken using a disposable deconned plastic scoop and a deconned stainless steel spatula to take the surface soil from W 13, 49. The gravel
rovering the area was scraped aside to reveal what appeared to be livestock dung as it had visible bits of hay in it. The dung was dry and had no odor. The
sample bottle was wiped clean, custody sealed, labeled, and placed in a self sealing bag on ice. COC# 980218124600

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar

Prepared By:

Print Date: 02/19/+498 01:01:56 PM




INTERNATIONAL Date 02/18/1998
TECHNOLOGY .
Time 101056
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.: CACTUS SPRINGS  COORDINATES: N/A
SAMPLE NO.. TTR01166 PROJECT NAME: Industrial Sites SAMPLE MATRIX:  Soil matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a J 1 SAMPLING METHOD: Grab sample
SAMPLE DEPTH: n/a START DEPTH: 0.5 END DEPTH: 0%/ O&DA 21 qg SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A 7 QC Requirdd- N/A | SAMPLE TYPE: Surface soll.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: mid thirties F, clear
REQUESTED BOTTLE [REQ [ T COLLECTION
TESTING PROGRAM CONTAINERS| QTY| VOLUME |[UNITS| PRESERVATIVE PH LOT # 4c |TV€€Q  pATETIME
UGTAISOPU - Isotopic AWMJ500 i 8 0z | NONE nfa | U608601 | NJA | NJ/A [02/18/1998 101056

COMMENTS (sample color, appearance, odor, etc.)

The area at W 13, 49 was dug down until soil was reached. This sample was taken using a split spoon and a slide hammer to drive to a depth of
approximately one foot. The soil was very rocky and had a very dark brown color. The split spoon picked up a farge rock on the first run and had to be sent
down twice in order to collect enough sample. The spoon was emptied into a deconned stainless steel bowl and then scooped into the sample jar using a
econned plastic scoop. The jar was wiped clean, custody sealed, labeled and placed in a self sealing bag. COC# 980218124600

0v-W L1V

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 103552
CORPORATION
Project No.| 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A
SAMPLE NO.: TTR01167 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Soil matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample
SAMPLE DEPTH: n/a START DEPTH: 0.0 END DEPTH: 0.75 SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: thirties F, clear
REQUESTED : BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY|VOLUME {UNITS| PRESERVATIVE PH | LOT# | 4c |9 DATEMIME
UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE n/a U608601 | N/A N/A [02/18/1998 103552
COMMENTS (sample color, appearance, odor, etc. 5 /
> (same PP ) Lol 2lafas
:3] The area at W 17, -19 was cleared of snow until soil was reached. This area was supposed to have a dung heap but did not appearge to,t)axﬁa,éﬁly soils wave
Z present. The snow obscured the location of a heap. The ground was very hard, probably frozen, and very rocky. Recovery was very slight. This sample was
& laken using a split spoon and a slide hammer to drive to a depth of approximately 9 inches. The spoon was emptied into a deconned stainless steel bow! and
then scooped onto the sample jar using a deconned plastic scoop. The jar was wiped clean, custody sealed, labeled and placed in a self sealing bag. COC#
P80218124600 ' - ‘

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar Prepared By:

Print Date: 02/19/1998 §1:02:51 PM



INTERNATIONAL Date 02/18/1998
Egi};ggk'?ﬁ;n Time 105056
Project No. | 772857.03110000
SAMPLE COLLECTION LOG raee Lo

SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A
SAMPLE NO.: TTR01168 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Soil matrix
COMPOSITE: N/A COMPOSITE TYPE: n/a SAMPLING METHOD: Grab sample
SAMPLE DEPTH: n/a START DEPTH: 0.0 END DEPTH: 0.25 SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A QC Required: N/A SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilia SAMPLING ZONE:  N/A

WEATHER: mid thirties F, clear

REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS| QTY|VOLUME|UNITS| PRESERVATIVE PH | LOT# | 4c | "€™9 DATETIME
UGTAISOPU - Isotopic AWMJ500 1 8 oz [ NONE n/a u608601 | N/A N/A 102/18/1998 105058
> COMMENTS (sample color, appearance, odor, etc.)
j At this location (W 60, 60) the snow was first cleared aside and a scrape of soil was overturned with a shovel. The bottomside of the scrape appeared to be
Z Hung so this was sampled. A duplicate, TTR01170, was also taken here. This sample was taken using a disposable deconned plastic scoop and a deconned
'@ Stainless steel spatula. The sample bottle was wiped clean, custody sealed, labeled, and placed in a self sealing bag. COC# 980218124600
|
,4'
*+ Included in container printed above ( &
Containers: AWMJ500-8 oz amber glass jar Prepared By:

J
~ Piffit Date: 02/19//99§M07:53 PM




INTERNATIONAL Date 02/18/1998
TECHNOLOGY Time 105800
CORPORATION
Project No. | 772857.03110000
Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.. CACTUS SPRINGS _ COORDINATES: N/A
SAMPLE NO.. TTR01169 PROJECT NAME. industrial Sites SAMPLE MATRIX. _ Soil matix

COMPOSITE: N/A  COMPOSITE TYPE: n/a

SAMPLING METHOD: Grab sample

SAMPLE DEPTH: n/a

START DEPTH: 0.5

END DEPTH: 0.75

SAMPLE PURPOSE: Regular environmental field

COORDINATES: N/A QC Required: N/A | SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: thirties, clear
REQUESTED BOTTLE [REQ [, [~ COLLECTION
TESTING PROGRAM CONTAINERS| QTY|VOLUME |UNITS| PRESERVATIVE PH LOT# | 4C DATE/TIME
UGTAISOPU - Isotopic AWMJ500 1 8 0z |NONE nfa | U608601 | N/A | NJA [02/18/1998 105858

COMMENTS (sample color, appearance, odor, etc.)

eI LLV

80218124600

The area at W 60, 60 was cleared down until soil was reached. This sample was taken using a split spoon and a slide hammer to drive to a depth of
Approximately 9 inches. The soil contained bits of roots from the adjacent shrub. The spoon was emptied into a deconned stainless steel bowl and then
scooped onto the sample jar using a deconned plastic scoop. The jar was wiped clean, custody sealed, labeled and placed in a self sealing bag. COC#

** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar

Prepared By:

Print Date: 02/19/\2996 0D09:01 PM




INTERNATIONAL
TECHNOLOGY
CORPORATION

Date

02/18/1998

Time

111523

Project No. | 772857.03110000

Page 1 of 1
SAMPLE COLLECTION LOG
SAMPLE LOCATION.: CACTUS SPRINGS COORDINATES: N/A
SAMPLE NO.: TTR01170 PROJECT NAME: Industrial Sites SAMPLE MATRIX: Soil matrix

COMPOSITE: N/A COMPOSITE TYPE: n/a

SAMPLING METHOD:

Grab sample

SAMPLE DEPTH: n/a START DEPTH: 0.0 END DEPTH: 0.25 SAMPLE PURPOSE: Regular environmental field
COORDINATES: N/A QC Required: NJ/A | SAMPLE TYPE: Surface soil.
SAMPLE TEAM: A. O'Hagan, S. Bonilla SAMPLING ZONE:  N/A
WEATHER: Thirties F, clear
REQUESTED BOTTLE | REQ Filtered COLLECTION
TESTING PROGRAM CONTAINERS] QTY|VOLUME|[UNITS| PRESERVATIVE PH LOT # 4C DATE/TIME
UGTAISOPU - Isotopic AWMJ500 1 8 oz | NONE n/a U608601 | N/A | N/A [02/18/1998 111558

COMMENTS (sample color, appearance, odor, etc.)

- LLV

At this location (W 60, 60) the snow was first cleared aside and a scrape of soil was overturned with a shovel. The bottomside of the scrape appeared to be
dung so this was sampled. This sample was taken using a disposable deconned plastic scoop and a deconned stainless steel spatula. The sample bottle
was wiped clean, custody sealed, labeled, and placed in a self sealing bag. COC# 980218124600 This sample is a duplicate of sample TTR01170.

*** Included in container printed above
Containers: AWMJ500-8 oz amber glass jar

Prepared By:

Print Date: O

19/1998 01,49:40 PM




Attachment 4
Field Activities Daily Logs

ATT M-45



DATE|p.o | 15| 7§
NO.

SHEET / OF |

INTERNATIONAL
TECHNOLOGY
CORPORATION

DAILY LOG

FIELD ACTIVITY DAILY LOG

L

PROJECTNAME (O Fc #55 Cactus Sermy fA/ DB 725 PA |PROJECTNOG. 272857, 6378600
FIELD ACTWITYSUBJECT: 5,/ Spn /iy e f A7 5, Fe ehs, *
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:
ﬂéﬁ/)(/’ Cr(;d VI o /_/’dvf(/\,‘c/c';’ st Ay Cvm/ %;.;;4,.'/4(4_7, O ive
e 1T Foel” /?ff( e
D675 A /7:56/,/ /f'éca’ 7‘&/’//4/e’74, A
85 Cal) AS) ot S-5255 fa have Hhams gpen Lot fe
/é‘-";x 70 Al #b. Emcerte /S IS ol A Ao
J»‘*e Yo & f,_,, C.Ml’7ﬂé)'d’73ﬁwzm‘{’w
0L:55 TSy A Sufety octing bondictend £y Steve Sellomion,

5{( /DL'( é %/7 “7&,,, j /y‘//rltf énfw ,4;/&.«/'«1/&/

of sz/,

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
A/ OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.
o g PN
WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

C/c‘d// (;/[// Trsw o Jr"““‘"",

IT PERSONNEL ON SITE' ZJ 4, o, A/ [n,-/,,_/,/ M. //%%k Sovo fpoman  Hwm Loy 4

SIGNATURE Loy e f )l f ’ DATE: o?//f/)‘//

ATT M-46 327A-7-86




DATE|p2 /7 [P7¥

INTERNATIONAL
TECHNOLOGY
CORPORATION NO.

DAILY LOG

SHEET /  OF /[

FIELD ACTIVITY DAILY LOG

PROJECTNAME O L/4/8S (hr ful Spn'ng P/ Du PROJECT NO.722¥5 7- 031/6000
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Attachment 5
Analytical Results
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CAU 485, CAS TA-39-001-TAGR Radiological Analysis
(by NAS-NS-3058)

IT Corp. Laboratory Sample Minimum Dectable
Sample No. Sample No. Date Parameter Result Units Concentration Qualifier Error
TTRO1155 16988-001 16-Feb-98 |Plutonium 238 0.018 PCI/L 0.17 U 0.064
TTRO1155 16988-001 16-Feb-98 |Plutonium 239/240 -0.018 PCI/L 0.19 U 0.022
TTRO1156 16988-002 18-Feb-98 |Plutonium 238 0.012 PCI/L 0.27 U 0.094
TTR01156 16988-002 18-Feb-98 |Plutonium 239/240 -0.031 PCI/L 0.29 U 0.074
TTR01157 16988-003 18-Feb-98 |Plutonium 238 0.028 PCI/G 0.10 U 0.051
TTR01157 16988-003 18-Feb-98 |Plutonium 239/240 0.048 PCHG 0.089 U 0.058
TTRO1158 16988-004 18-Feb-98 |Plutonium 238 -0.00002 | PCI/G 0.15 U 0.054
TTRO1158 16988-004 18-Feb-98 |Plutonium 238/240 -0.003 PCI/IG 0.11 u 0.032
TTRO1159 16988-005 18-Feb-98 |Plutonium 238 -0.003 PCI/G 0.15 u 0.047
TTRO1159 16988-005 18-Feb-98 |Plutonium 239/240 0.16 PCIIG 0.072 U 0.11
TTRO1160 16988-006 18-Feb-98 |Plutonium 238 0.074 PCI/IG 0.12 U 0.078
TTRO1160 16988-006 18-Feb-98 |Plutonium 239/240 0.003 PCI/IG 0.11 U 0.033
TTRO1161 16988-007 18-Feb-98 |Plutonium 238 -0.015 PCI/G 0.16 U 0.047
TTR01161 16988-007 18-Feb-98 |Plutonium 239/240 -0.012 PCI/G 0.13 U 0.034
TTR01162 16988-008 18-Feb-98 |Plutonium 238 0.054 PCI/G 0.12 U 0.067
TTRO1162 16988-008 18-Feb-98 |Plutonium 239/240 -0.025 PCI/G 0.12 U 0.029
TTRO1163 16988-009 18-Feb-98 |Plutonium 238 0.036 PCI/G 0.12 U 0.059
TTRO1163 16988-009 18-Feb-98 |Plutonium 239/240 0.036 PCI/G 0.10 U 0.053
TTRO1164 16988-010 18-Feb-98 |Plutonium 238 0.016 PCI/G 0.092 U 0.039
TTRO1164 16988-010 18-Feb-98 |Plutonium 239/240 0.019 PCI/G 0.084 U 0.039
TTRO1165 16988-011 18-Feb-98 |Plutonium 238 0.023 PCI/G 0.093 U 0.044
TTRO1165 16988-011 18-Feb-98 |Plutonium 239/240 0.060 PCI/G 0.050 U 0.053
TTRO1166 16988-012 18-Feb-98 |Plutonium 238 -0.011 PCI/G 0.13 U 0.033
TTRO1166 16988-012 18-Feb-98 |Plutonium 239/240 -0.011 PCI/G 0.15 U 0.046
TTRO1167 16988-013 18-Feb-98 |Plutonium 238 0.013 PCI/G 0.10 U 0.041
TTR01167 16988-013 18-Feb-98 |Plutonium 239/240 -0.025 PCI/G 0.11 U 0.016
TTR01168 16988-014 18-Feb-98 |Plutonium 238 -0.021 PCI/IG 0.14 U 0.038
TTR01168 16988-014 18-Feb-98 |Plutonium 239/240 0.014 PCI/G 0.12 U 0.049
TTR01169 16988-015 18-Feb-98 |Plutonium 238 0.014 PCI/G 0.10 U 0.043
TTR01169 16988-015 18-Feb-98 |Plutonium 239/240 0.012 PCIG 0.086 U 0.035
TTR01170 16988-016 18-Feb-98 |Plutonium 238 0.022 PCI/G 0.094 u 0.043
TTRO1170 16988-016 18-Feb-98 |Plutonium 239/240 0.055 PCI/G 0.099 U 0.061
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Attachment 6
Radiological Data Review
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DATE: MARCH 16, 1998
TO: DUSTIN WILSON
FROM: STEVE ADAMS

SUBJECT: Review of Plutonium Alpha Spectroscopy Results of Cactus Spring Soil and
Rinsate Water Samples

Summary

Based on the plutonium isotopic alpha spectroscopy analysis of soil samples, I have concluded
that there is no plutonium contamination on the Cactus Spring site. The Tier II review of the
Cactus Spring analytical data package demonstrates that the data are acceptable. All quality
assurance and quality control requirements were met. The concentration of ***Pu and ***?*°Pu in
all soil and water rinsate samples was less than the method minimum detectable concentration
(MDC). Details on the plutonium analysis are discussed below and are based upon my review of
analytical data package.

Background

The MDC for the **Pu in the soil samples varied from a low of 0.093 picocuries per gram
(pCi/g) to a high of 0.16 pCi/g. None of the **Pu concentrations were positive; the 206 counting
error exceeded the measurement for every sample. The concentration of 2*Pu in soil at
background locations has been estimated to be less than 0.002 pCi/g (McArthur and Miller,
1989).

The MDC for the #**?*Pu concentration in the soil samples varied from a low of 0.05 pCi/g to a
high of 0.15 pCi/g. Two soil samples, 16988-005 and 16988-011, were positive, but were not
statistically greater than their sample-specific MDC. The concentration of 2*?*Pu in soil samples
taken from background locations is less than 0.19 pCi/g (McArthur and Miller, 1989). The
plutonium alpha spectroscopy results demonstrate that there is no plutonium contamination in
Cactus Spring soil.

The MDC for the **Pu in the rinsate water samples varied from a low of 0.017 picocuries per
liter (pCi/L) to a high of 0.27 pCi/L. The ***Pu concentration in water samples was not positive;
the 20 counting error exceeded the measurement for every sample. There is no data on the
concentration of plutonium in water samples taken from background locations. The derived
concentration guide (DCG) for #**Pu established in DOE Order 5400.5 for protection of members
of the public from DOE operations is 40 to 3,000 pCi/L, depending on the chemical form of the
plutonium (DOE, 1993). The MDCs for »**Pu in water were two orders of magnitude less than
the most restrictive DCG.

The MDC for 2%*%Pu in the rinsate water samples varied from a low of 0.19 pCi/L to a high of
0.29 pCi/L. The DCG for »**?*Py in water varies from 30 to 2,000 pCi/L. The MDCs for
239240py in water were at least two orders of magnitude less than the most restrictive DCG. The
plutonium alpha spectroscopy results demonstrate that there is no plutonium contamination in the
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Cactus Spring rinsate water samples.

CC:

Mike O’Hagan
Mike Foley
Laura Tryboski
Jeff Whitesides
Cindy Dutro
Stacey Sorg
Chrono File
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