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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 all took place during May and June 1963 and consisted of Double Tracks and

Clean Slate I, II, and III.  Eighty-four dogs, 84 burros, and 136 sheep were used for the Double

Tracks test, and ten sheep and ten dogs were used for Clean Slate II.  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 activities in 1963.

According to field records, a hardened layer of livestock feces ranging from 2.54 centimeters (cm)

(1 inch [in.]) to 10.2 cm (4 in.) thick is present in each of the main sheds.  IT personnel conducted

a field 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 covers it.  It is possible that radionuclides are present in this layer, given the
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history of operations in this area.  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

this test.  Some reports indicate 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.  There is a low 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 (IT Corporation [IT], 1993).

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

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

C 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).  

C 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)

C Photo Number: OH-3491
Frame Number: N/A
Date Taken: 05/02/63 (IT, Date Unknown)

2.2.1 Comments/Discussion

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

2.3 Ground-Level Photographs

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

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

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

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

2.3.1 Comments/Discussion

C 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.

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

C Photo number OR-3121 shows beagles in their cages.

C 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.

2.4 Interviews

C 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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C Person Contacted: Harold Rarrick
Company: Sandia National Laboratories  (Retired)
Phone Number: None Listed
Date Interviewed: 09/22/93 (Rarrick, 1993)

2.4.1 Comments/Discussion

C 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).  

C 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.  This was part of an environmental study at the TTR,
which was conducted ten years later (Rarrick, 1993).

C Mr. Rarrick also 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 all because they were kept in holding pens at all 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).

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

2.5.1 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

analysis indicated that plutonium levels of the feces and surface soil were not significantly elevated

above background (IT, 1998).
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2.6 Historic Site Activities

C 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 I took
place on Cactus Flat on 05/25/63.  This test utilized no animals.  Clean Slate II took place
on Cactus Flat on 05/31/63, and 10 dogs (beagles) and 10 sheep were used.  Clean Slate
III took place on Cactus Flat on 06/09/63, and no animals were used (U.S. Atomic Energy
Commission [AEC], 1964).

C Cactus Spring Ranch was involved with the original Operation Roller Coaster activities in
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 a ranch by private citizens prior to government control of the area (DOE/NV, 1996). 

  
C 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).

2.6.1 Types of Activities Performed

C 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 Tracks test.  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).  

2.7 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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2.9.1 Type of Survey

C Beta-gamma ( - ) contamination survey (Ludlum Model 3 w/probe model 44-9) and alpha
( ) contamination survey (Ludlum Model 3, w/probe Model 43-65) surveys (IT, 1993)

C -  contamination survey (NE Technologies Electra w/probe model 6DP) (IT, 1997)

C -  and  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) (IT, 1998).

2.9.2 Date of Survey

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

C An -  contamination survey was conducted on 12/03/97 by IT field personnel (IT, 1997).

C -  and  contamination surveys were conducted on 1/26/98 by IT personnel (IT, 1998).

2.9.3 Comments/Discussion

C Measurements were taken for -  and  contamination by placing probes approximately
0.64 centimeter (cm) (0.25 inch [in.]) from the surface to be measured, and allowing 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 (IT, 1993).  

C The -  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
a reading was taken at this location.  One-minute measurements were taken with the probe
directly on the ground.  All results were background (IT, 1997). 

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

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

3.1 Surface Structures/Conditions

C The Cactus Spring Site is located within a canyon on the east flank of the Cactus Range. 
The remains of several structures are located at this site and include dilapidated structure
pre-date Operation Roller Coaster and two animal holding pens.  The site terrain is
comprised of uneven ground that slopes to 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.

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

C See Figure 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 alluvium-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 al., 1971).

3.3 Depth to Groundwater
A spring is located at the Cactus Spring Ranch Site where groundwater is discharged to the

surface.  An inferred, 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

al., 1971).

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

3.4.1 Size, Shape, Depth
The site is a 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).
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3.4.3 Type (pit, tank, landfill, brick, etc.)

C 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).  

C 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

C Plutonium (DOE/NV, 1996).

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

C 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 (IT,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 (IT, 1997).

3.7 Chemical Release Documentation
No documented releases from Cactus Spring Ranch were identified.
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conduct a radiological survey (see Attachment B).
Location:  IT Project Files for CAU 485, CAS TA-39-001-TAGR

IT Corporation.  1997.  “Field Activity Daily Log,” 12/03/97.  Las Vegas, NV.

Note:  IT visit to CAU 485, CAS No. TA-39-001-TAGR conducted by C. Rodriguez, B.
Bull, D. Wilson, D. Arnold, and C. Speer on 12/03/97 to gather information, conduct a
radiological survey, and take photographs (see Attachment C).
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IT Corporation.  1998.  Memorandum from Dustin Wilson regarding “CAU 485, CAS
TA-39-001-TAGR, Sampling event on February 18, 1998.”  Las Vegas, NV.
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Note:  This memorandum states that samples of the feces and surface soil were analyzed for
isotopic plutonium and showed no evidence of levels significantly above background.  The
attachments contain specific information regarding the 1998 radiological survey,
recommendation for sampling, sample locations, sample collection logs, FADLs, analytical
results, and a review of the analytical data (see Attachment M).
Location:  IT Project Files for CAU 485,  CAS TA-39-001-TAGR

Rarrick, Harold.  Sandia National Laboratories (retired).  1993.  Transcript of interview with
M. Theodorakos regarding Operation Roller Coaster, 22 September.  Las Vegas, NV: 
IT Corporation.

Note:  This interview provides information regarding operational activities, animals used
during Operation Roller Coaster, and chemicals of concern (see Attachment D).
Location:  IT Central Files (TTR, M)

Reynolds Electrical & Engineering Co., Inc.  1966.  Radiological Conditions at Project Roller
Coaster.  Prepared for DOE/NV.  Las Vegas, NV.

Note:  This report provides a brief discussion of radiological survey results at all sites 
involved with Project Roller Coaster, including Cactus Spring Animal Farm
(see Attachment F).
Location:  IT Library, Reference Gen Bks 0557

Rodriguez, Cheryl.  IT Corporation.  1997.  E-mail to M. Hagenow and M. England (IT)
regarding GPS Coordinates for the IT Monuments at TTR, 24 September.  Las Vegas, NV.

Note:  This E-mail provides GPS coordinates and elevations for this CAS (see 
Attachment G).
Location:  IT Central Files (TTR, E)

U.S. Atomic Energy Commission, Nevada Operations Office.  1964.  Project Manager’s Report,
Project Roller Coaster.  Las Vegas, NV:  Reynolds Electrical & Engineering Co., Inc.

Note:  This report provides a description of the Roller Coaster tests, dates, and locations 
where the tests were performed (see Attachment E).
Location:  IT Library, Reference 4245

U.S. Department of Energy, Nevada Operations Office.  1996.  Corrective Action Unit Work
Plan, Tonopah Test Range, Nevada.  Revision 0.  Las Vegas, NV:  IT Corporation.

Note: This report provides maps/drawings of this CAS as well as background information 
and site conditions (see Attachment J).
Location:  IT Central Files (TTR, C)

Wilson, Bob.  University of Rochester, N.Y. (retired).  1995.  Transcript of interview with
R. Dubiskas regarding Operation Roller Coaster, 2 May.  Las Vegas, NV:  IT Corporation.
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Note:   This interview provides information regarding operational activities, animals used
during Operation Roller Coaster, and chemicals of concern (see Attachment K). 
Location:  IT Central Files (TTR, M)
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IT Corporation, 1997
“Field Activit y Daily Logs,” from 12/03/97
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Rarrick, 1993

Applicable Selections from
Rarrick Interview (Sandia National Laboratories, retired)

Pages 5, 7-9, 18, 20, 28-29

































Attachment F

REECo, 1966
Applicable Selections from

Radiological Conditions at Project Roller Coaster
Cover and Page 4
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Rodriguez, 1997
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H&N, 1963
Drawing of Cactus Spring Animal Holding Area
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