










1.0 Introduction 

1.1 Authority 

In 1986, Congress established the Defense Environmental Restoration Program at 10 U.S.C. 
2701 et.seq. This program directed the Secretary of Defense to "carry out a program of 
environmental restoration at facilities under the jurisdiction of the Secretary. " 

In March, 1990, the EPA issued a revised National Contingency Plan. Under 40 C.F.R. 
300.120, EPA desigaated DOD to be the removal response authority €or incidents involving 
DoD military weapons and munitions under the jurisdiction, custody and control of DoD. 

Since the beginning of this program, the U.S. Army Corps of Engineers has been &e agency 
responsible for environmental restoration at Formerly-Used Defense Sites (FUDS). Since 
1990, the U.S. Army Engineering and Support Center, Huntsville, has been the Mandatory 
Center of Expeaise and Design Center for Ordnance and Explosives. 
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1.2 Subiect 

This is a combined report covering three of the ten Cadiz Lake Sonic Targets (targets) 
used by March AFB. The Cadiz Lake Sonic Target area is within the World War II 
California - Arizona Maneuver Area (C-AMA) and the Desert Strike Maneuver Area 
(1 964). The targets addressed in this report are # I ,  #2, and #4. Targets #2 and #4 
are located in San Bernardino County, California. Target #I is located in Riverside 
County, California. Target #I was part of the Iron Mountain Artillery Range during 
WWII. 

The targets were acquired in accordance with a Real Estate Directive dated 
3 July 1946 in which Special Use Permits were to be acquired from the Department of 
Interior. All three of the subject targets consisted of 2,560 acres. The targets were 
declared surplus on 2 August 1948 and were relinquished to the Bureau of Land 
Management (BLM) by letter dated 21 April 1949. All three of these sites are currently 
undeveloped desert land. 

d successful implementation of all Department of the 

other branches of the Department of 
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Target #I  was located approximately 45 miles east of 29 Palms (see Map 2). We 
have no evidence that the target was marked in any way or that there were any 
improvements to the site. 

Target #2 was located approximately 60 miles east of 29 Palms (see Map 2). The 
target was marked with concentric oiled rings which are still visible and a slightly 
raised mound containing a hexagon made of railroad ties (see photographs). We 
have no evidence of any other' improvements to the site. 
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Target #4 was located approximately 40 miles northeast of 29 Palms (see Map 2). 
The target was marked with concentric oiled rings which are still visible. We have no 
evidence of any other improvements to the site. 

1.3 Purpose 

This Archives Search Report (ASR) compiles information obtained through historical 
research at various archives and records-holding facilities, air photo review, interviews 
with people associated with the sites, and site inspections. All efforts were directed at 
determining the possible use or disposal of conventional ordnance on these sites. 

1.4 

This archive search report focused primarily on the potential for unexploded ordnance 
to still be present on the site. 

This report presents site history, description and characterization of the immediate 
surrounding area, real estate ownership information, and evaluation of potential 
ordnance contamination. 
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2.0 Previous Site Investigations 

Inventory Project Reports (INPRs) for the Cadiz Lake Sonic Targets #1, #2, and #4 
were prepared in September 1993 by the Los Angeles District, Corps of Engineers. 
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3.0 Site and Site Area DescriDtions 

3.1 Location of the Sites 

All three of the subject bombing targets are located east of 29 Palms, California 
(see Map 2). 

3.2 Past Uses of the Sites 

All three of the bombing targets were owned by the Department of Interior prior to 
DoD use. All of the land was undeveloped desert. 

3.3 Current Uses of the Sites 

All three of the bombing targets are currently owned by BLM. All of the land continues 
to be undeveloped desert. 

3.4 Demoaraphics of the Sites 

3.4.1 Center of Activitv 

The City of 29 Palms, San Bernardino County, California has numerous centers of 
activity such as Joshua Tree National Monument, 29 Palms Historical Museum, 
29 Palms Marine Corp Base, a drive-in, and various parks located throughout the 
community. 

3.4.2 Population Density 

City: 29 Palms County: San Bernardino 
Area: 54 sq.mi. Area: 20,064 sqmi. 
POP: 14,837 POP: 1,556,300 
PD: 274.76 persons per sq.mi. PD: 77.6 persons per sq.mi. 

Population and area are based on the U.S. Department of Commerce, Bureau of the 
Census, 1990 statistics, and telephone interviews. 
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3.4.3 TvDe of Businesses 

A review of both telephone interviews and County Business Patterns (1 990) assisted 
in developing a business profile of the area. The City of 29 Palms is diversified. The 
largest employers are: 29 Palms Marine Corp Base, National Parks System, 
29 Palms school district, and Fader Bros. 

3.4.4 TVDe Of Industry 

29 Palms is an economically diverse community. The community supports retail and 
service industries, along with light industries. 

3.4.5 TvDe of Housing 

Housing in 29 Palms is comprised of both single and multi-family homes. 

3.4.6 New DeveloDment in the Area 

Development in the 29 Palms area includes residential dwellings and continuing 
getting more businesses, especially in tourism. 

3.4.7 TvDical Cross-Section of Population 

The ancestry in 29 Palms is diverse. The percent of those under the age of 18 is 
30.4%, over 65 years is 9.3%. The median age is 27. Approximately 75.3% of the 
population is White, 8.7% Black, 10.3% Hispanic, 1.4% American Indian or Eskimo, 
and 4.3% Asian or Pacific Islander. There are approximately 5,958 housing units with 
a median value of $67,300. The work force, based on the number of establishments, 
of San Bernardino County is broken down into the following: manufacturing, 6.8%; 
agriculture, 1.7%; services, 31 .O%; trade and finance, 38.7%; other, 21.8%. 
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4.0 Phvsical Characteristics of the Sites 

4.1 GeoloaviPhvsioaraDh y 

The Cadiz Lake sites are located in the western Mojave area of the Basin and Range 
Physiographic province. This area is characterized by great expanses of gentle 
surface with isolated knobs, buttes, ridges, and locally hilly areas. The western region 
also harbors several good-sized dry lakes like the Rosmond, Rogers, Mirage, and 
Cadiz. These lakes are on one of the flattest natural features on land, known as 
playas. 

The region is bounded by mountains but is not a lowland. Much of the area is at 
elevations ranging from 2,000 to 2,500 feet above sea level. A great variety of 
lithologies make up the core of several of the mountain ranges. These rocks, 
reflected in the Quaternary alluvium, range in age from Mesozoic granitic intrusives to 
diverse pre-Cretaceous metamorphic and metasediments with some younger 
volcanics. These contrasting lithologies weather differently, develop distinctive 
surfaces, and thus affect the geometry, morphology, and photographic tonal 
expression of Quaternary landforms and soils. 

4.2 

The soil within the Cadiz Lake Sonic Target area is Holocene-age post pluvial 
sediments of active fluvial or eolian transport. Typically the surface is still sufficiently 
unstable so that neither desert pavement nor a stone-free vesicular silt have yet 
formed. The surface is also calcareous in places due to the continual influx of dust on 
the soils. These soils were weathered from easily weatherable metamorphic and 
volcanic rock. In some areas, disseminated lime occurs at a depth around 24 inches 
(Shlemon). 

4.3 Hvdrology 

4.3.1 Ground Water 

The Mojave Desert is a desert basin. Basins materials were derived from alluvial 
sediments from the surrounding mountains. These alluvial deposits form the only 
aquifers in the underlying region. The sedimentary units which compose the alluvial fill 
have different physical, geologic, and hydrologic characteristics. 

4.3.2 Surface Water 

Runoff from Target #1 flows into the Colorado River Aqueduct. 

Runoff from Target #2 flows into the Danby Lake, and the Colorado River Aqueduct. 
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4.4 Weather 

The climate, in Riverside County, is characterized by hot summers, mild winters, and 
very little precipitation. Rainfall is scant in all months. Precipitation occurs mainly in 
the winter. Rainfall may be expected to reach 1.25 inches per 24 hours, with a 
frequency of about once in two years. Some points at intermediate elevations 
occasionally receive snow, although, amounts are usually light and the snow melts 
quickly. 

Summers are long and very hot. Midsummer temperatures are quite hot. Daily 
maximum readings in July generally average in excess of 100" F at elevations below 
1,200 feet. Winter conditions, as represented by the mean minimum temperature of 
January, give readings in the high 30's at most valley stations, and some protected 
areas average higher than 40" F. Winter freezes have been reported by all stations in 
the area although some stations do not experience freezing temperatures every year. 
On some occasions damaging low temperatures may occur relatively late in the spring 
or early in the fall, while the next year there may be no frost at all. Temperature 
readings of 32" F or lower occur as infrequently as once in four or five years in some 
parts of the area. 

Midsummer readings of the relative humidity are low in the northwestern part of the 
area, dropping to around 25 percent in late afternoon, but they show little change in 
the valley areas and somewhat lower in the extensive nonirrigated area. In the 
mountains, summer humidities are probably around 50 percent. 

Most airflow over the area is from the northwest quadrant, and about one-third as 
often from the southeast quadrant. The frequency of winds from other directions is 
very small. The average windspeed ranges from just under six miles per hour to just 
over seven miles per hour. In the northern part of the area, winds in excess of 
25 miles per hour occur less than two percent of the time at all reporting points and 
less than one percent of the time at number of them. Most of the strongest winds are 
from a northerly or northwesterly direction. These north winds are associated with a 
pressure distribution that occurs only infrequently. 

Rainfall, in San Bernardino County, is scant in all months. Precipitation occurs mainly 
in the winter. Summers are practically rainfree. Measurable rain falls on about one 
day in four from late October into early April, but in three years out of four, traces or 
less are reported for the entire months of June, July and August. June is usually the 
month of minimum rainfall (0.04 inch) on the average. January is usually the month of 
maximum rainfall (1.01 inch) on the average. The total annual precipitation is about 
five inches at Victorville. Of this, 30 percent usually falls in April through September. 
Most of the rains fall during the winter and spring months. Summer rains are irregular 
and often occur as cloudbursts or thunderstorms which frequently cause considerable 
damage. Very small amounts of snow are recorded during the winter months. 

4-2 



The average seasonal snowfall is about two inches at Victorville. The greatest snow 
depth at any one time during the period of record was 17 inches at Victorville. Days 
when there is snow on the ground are rare, and the number of such days varies from 
year to year. 

The climate is normally desert type and mild during the winter months. Summers are 
long and very hot. Winters are quite warm despite an occasional series of days when 
the nightly temperature drops below freezing. In winter, the average temperature at 
Victorville is 45" F. The average daily minimum temperature during the winter months 
is 30" F. However a temperature equal to 17" F, was recorded in 1949. In summer, 
the average temperature is 77" F at Victorville. The average daily maximum 
temperature is 97" F. The highest recorded temperature in San Bernardino County 
was 116" F on July 14, 1972 at Barstow. 

The average relative humidity in midafternoon is about 20 percent. Humidity is higher 
at night, and the average at dawn is about 50 percent. Percentage of possible 
sunshine is 90 percent of the time in summer and 60 percent in winter. The mean 
annual air temperature for nearby Adelanto is 62" F. 

The prevailing wind is from the west. Average windspeed is highest, eight miles per 
hour, in summer. The highest recorded windspeed is 87.4 miles per hour. Strong dry 
winds come from varying directions throughout the year. A windspeed of more than 
12 miles per hour is sufficient to lift and carry sand. A windspeed of more than 
12 miles per hour occurs an average of 22 percent of the year. Most of the erosive 
winds come generally from the south and west. 

4.5 &&gy 

The information provided for these sites was compiled from the US. Fish and Wildlife 
Service (USFWS) and the California Department of Fish and Game Natural Diversity 
Data Base (NDDB). 

The USFWS reported that the Federally threatened desert tortoise (Gopherus 
aaassizii) occur in the vicinity of the Cadiz Lake Sonic Target #1 Site. 

The USFWS reported that no Federally endangered, threatened, or candidate species 
occur in the vicinity of the Cadiz Lake Sonic Target #2 or #4 Sites. 

The NDDB listed the State threatened desert tortoise as the only species of state 
concern that occur in the Cadiz Lake Sonic Target #I Site. 

The NDDB does not list any State protected species in the vicinity of the Cadiz Lake 
Sonic Target #2 or #4 Sites. 
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No additional information on the occurrence of rare or endangered species or natural 
communities is known at this time. This does not mean that other state or federally- 
listed species may not be present within the areas of interest. An on site inspection 
by appropriate state and federal personnel may be necessary to verify the presence, 
absence or location of listed species, or natural communities if remedial action is 
recommended as part of the final ASR. 
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5.0 Real Estate 

The targets were acquired in accordance with a Real Estate Directive dated 
3 July 1946 in which Special Use Permits were to be acquired from the Department of 
Interior. All three of the subject targets consisted of 2,560 acres. The targets were 
declared surplus on 2 August 1948 and were relinquished to BLM by letter dated 
21 April 1949. All three of these sites are currently undeveloped desert land. 
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6.0 Historv of Cadiz Lake Sonic Taraets #1. #2. and #4 

6.1 The California-Arizona Maneuver AredDesert Trainina Center 

The Cadiz Lake Sonic Targets are within a huge area of the California desert that was 
used from April 1942 to April 1944 as the Desert Training Center (DTC). The area 
was also known as the California-Arizona Maneuver Area (C-AMA). The DTC was 
instituted under the Army Ground Forces for the purposes of training mechanized units 
to live and fight in the desert, to test and develop suitable equipment, and to develop 
tactical doctrines, techniques, and training methods. The C-AMA was dissolved on 
April 30, 1944. Desert Center Army Airfield and other airfields functioned as part of 
the DTC. Air operations were conducted in tactical support of the ground forces. 
Planes flew support sorties for the maneuvers including reconnaissance, bombing, and 
strafing (Army Ground Forces 1946a). Until Desert Center Army Air Field was placed 
on inactive status in November 1944, it served as a landing ground for B-24 crews 
flying combat training missions from March Field (Headquarters Desert Center AAF 
1 944). 

6.2 C-AMNDTC Ordnance and Chemical Warfare Usaae 

The following list of munitions gives an idea of the type and quantity of munitions used 
in maneuvers at the DTC. The Chief of Ordnance was requested to issue credits for 
the following quantities of ammunition for the DTC for February 1943: 

Cartridge, Carbine, Cal. .30 
Cartridge, Ball, Cal. .30 
Cartridge, Tracer, Cal. .30 
Cartridge, Ball, Cal. .45 
Cartridge, Ball, Cal. .50 
Cartridge, Tracer, Cal. 50 
Shot, TP, 37mm AT & T 
Shell, Practice, 60mm Mortar 
Projectile, M69, 60mm Mortar 
Shell, Practice, 81mm Mortar 
Shell, Smoke, 8lmm Mortar 
Shell, HE, 75mm Gun, Reduced Charge 
Shell, HE, 75mm Gun, Super Charge 
Shell, Blank, 75mm Gun 
Shell, HE, 75mm Howitzer 
Shell, HE, 105mm Howitzer 
Shell, HE, 155mm Howitzer 
Shell, HE, 155mm Gun 

500,000 rounds 
5,000,000 rounds 

500,000 rounds 
400,000 rounds 
600,000 rounds 
150,000 rounds 
25,000 rounds 

500 rounds 
500 rounds 
125 rounds 
500 rounds 

8,000 rounds 
8,000 rounds 
1,000 rounds 
2,000 rounds 
3,500 rounds 
2,000 rounds 

800 rounds 
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Grenade, AT, M11 1,000 each 
Grenade, Hand, Offensive, MK 111 1,000 each 
Grenade, Hand, Fragmentation, MK I I  1,000 each 
40mm AA 10,000 each 
Fuze, Mine, AT, Practice 1,000 each 

(Headquarters Army Ground Forces 1943a). 

A request was made to reduce DTCs Chemical Warfare Service training ammunition 
credit for HS (mustard gas), for September 1943 through November 1943, from 
14,369 pounds to 1,800 pounds and to delete the credit for the item Chlorine. This 
indicates that at least 1,800 pounds of mustard gas was probably credited to the DTC 
to be used in Chemical Warfare Training. There is no indication of how much mustard 
gas was actually used or where it was used (Headquarters Army Ground Forces 
1943b). 

Another indication of the types of ordnance used in the C-AMA are the items stored at 
ammunition storage depots there. Ammunition storage records showing a list of 
suspended excess items to be returned to depots from several storage areas in the 
C-AMA included the following: 

Gun, 75mm, M27A1, blank 1 eagage 
Fuze, Mine, AT (Anti-Tank), practice 200 each 
Fuze 96 each 
Cartridge, ball, cal. .30, M2 3,000 rounds 
Cartridge, blank, cal. .22 3,000 rounds 
Caps., breech bullet, cal. .22 2,000 rounds 
Cartridge, Cal. .22, Long Rifle 12,500 rounds 
Cartridge, Carbine, Cal. .30 10,000 rounds 
Shell, HE, M48, w/fuze, PD, M54, 75mm Guns 300 rounds 
Rocket, practice, 2.36 each, M7 620 rounds 

(Headquarters Army Ground Forces 1944a) 

The size and desolation of the C-AMA afforded realistic training. Antiaircraft artillery 
units and units equipped with antiaircraft weapons could fire at towed targets, 
restricted only by the limited number of tow-target missions that were provided. 
Flamethrowers were used against pillboxes. Firing could be carried on without fear of 
intruders or trespassers being harmed. The training cycle included combat branches 
laying mine fields and removing them. In one maneuver, troops laid mines on the 
ground surface of Palen Pass. Troops with automatic weapons conducted night firing 
at aerial targets. Infantry troops conducted small arms practice firing at targets. 
Tanks, artillery, and planes coordinated in combat command firing exercises against a 
supposed hostile force. In some instances, airplanes dive-bombed with only flour 
bags as bombs (Army Ground Forces 1946b). 

0 
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The US.  Marine Corps Air Station at El Centro, California also used areas in the 
C-AMA for bombing and gunnery. The Commanding Officer of the Army Service 
Forces issued a permit for them to continue using the C-AMA area on 
March 27, 1944. No details were given on what areas of the C-AMA were used, the 
types of munitions used, or how long the areas were used (Headquarters US. Marine 
Corps Air Station 1944). 

6.3 C-AMNDTC Decontamination and Clearance 

In 1944, G-4 requested the X Corps reconnoitre and mark all duds in the C-AMA, after 
which bomb disposal squads would dispose of all marked duds. The X Corps Chief of 
Staff responded that there was a lack of records available regarding firing in the 
C-AMA, and was certain that there had been firing for which there is no record 
available to determine location. This meant that a complete job would not be possible, 
and the Chief of Staff commented that it would probably be a matter of years for this 
area to be thoroughly policed (Headquarters Army Ground Forces 1944b). 

When the C-AMA closed, depots in the combat zone were to be closed and stocks 
shipped to Base General Depot, Pomona Ordnance Base, or out of the area. For 
location and disposal of unexploded shells, it was recognized that practically the entire 
maneuver area had been used for firing during a period of approximately one-and-a- 
half years. In a majority of cases no records were available detailing areas in which 
firing had actually been conducted. The training requirements and preparations for 
movement of troops prevented any extensive use of troops to search for duds. 
Headquarters and Headquarters Battery of the X Corps Artillery were to police the Iron 
Mountain Range. The task of restoring the fortified area of Palen Pass to its original 
condition exceeded the capabilities of the troops available, so it was to be left as it 
was and marked by appropriate signs. Palen Pass is about 15 miles south of 
Target #2. Materials of various types which had not been incorporated into 
Palen Pass were to be collected and disposed of. From January 17, 1945 to 
April 15, 1945, the following ordnance materiel had been turned in to the zone of 
interior: 1,239 pieces of artillery, 43,708 small arms weapons, 6,110 tons of 
serviceable parts (automotive and weapons), 3,830 tons of reclaimable parts, 989 tons 
of scrap, and 13,604 vehicles (Army Ground Forces 1946b). 

A newspaper article from 1973 reminded desert visitors of the dangers of the former 
C-AMA. An ordnance disposal area was found near one of the former camps which 
included artillery shells and a defused mine. Decontamination experts said that it was 
practically impossible to decontaminate the entire area, even though they found a lot 
of ammunition to dispose. The newspaper article also said that portions of the C-AMA 
in Imperial, San Bernardino, and Riverside counties had danger signs posted for miles 
warning of the possibility of unexploded ammunition (Press-Enterprise 1973). 
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A local historian that has spent time studying military remnants in the former C-AMA 
also warns that there is still live ordnance in the desert. Artillery rounds, mortar 
rounds and live practice anti-tank land mines have been found in recent years (Blake 
1988). 

6.4 Cadiz Lake Sonic Taraets #1, #2 and #4 

Parts of the area covering the Cadiz Lake Bombing and Gunnery Range and Sonic 
Targets had been used by the Army Ground Forces in training and were turned over 
to the Fourth Air Force (Headquarters Fourth Air Force 1945). 

The Secretary of War requested withdrawal of land for the Cadiz Lake Air-to-Ground 
Gunnery Range and Sonic Targets from the Secretary of the Interior on July 25, 1946 
for the training of graduates of March Field. On March 4, 1947, the Secretary of War 
stated that a necessity no longer existed for those areas and the request was 
withdrawn (secretary of the Interior 1947). 

The Cadiz Lake Air-to-Ground Gunnery Range and Sonic Targets #1 to #9, inclusive, 
were declared surplus to the needs of the U. S. Air Force in an 
August 2, 1948 Declaration of Excess (Headquarters U.S. Air Force 1948). 

In September 1952, the Corps of Engineers Los Angeles District asked the Air Force 
to justify if Cadiz Lake property was still required, as they wished to dispose of it. The 
Air Force proposed reopening the area as the Cadiz Lake Bombing and Gunnery 
Range, to be used for radar demolition bombardment operations. By June 1953 the 
range was still being planned but was not yet underway. In September 1953, the 
Air Force decided that Cadiz Lake Bombing and Gunnery Range was no longer 
required, since the 15th Air Force was allowed to use a portion of El Tor0 Marine 
Corps Reservation for its training requirements. Headquarters 15th Air Force formally 
withdrew its request to establish the Cadiz Lake Bombing and Gunnery Range as a 
danger area at the Los Angeles Regional Airspace Subcommittee meeting held on 
September 24, 1953 (Headquarters U. S. Air Force 1953). 

6.5 Cadiz Lake Usaae 

Units of the Fourth Air Force stationed at March Field reportedly began using 
scattered portions of a large area between Amboy, 29 Palms and Grommet, California 
in 1944. The Fourth Air Force was unsuccessful in its attempts to obtain authority to 
acquire this area, about 240,000 acres, and to be called the Bristol Lake Bombing and 
Gunnery Range. The area eventually acquired was considerably reduced to scattered 
areas totalling about 50,000 acres and the title was changed to Cadiz Lake Air-to- 
Ground Gunnery Range and Sonic Scoring Targets. One document reports that the 
Fourth Air Force intensively used the range and bombing targets in 1944 and 1945 for 
bombing and gunnery training. The Fourth Air Force moved from March Air Force 
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Base and by 1947 the training areas were no longer needed (Los Angeles District 
Corps of Engineers 1947). In April 1948, March Air Force Base conducted air-to- 
ground gunnery training at Muroc and over the Chocolate Mountains Range with the 
permission of the Navy (Air Inspector 1948). 

6.6 

A Corps of Engineers memo dated June 18, 1948 states that Cadiz Lake Air-to- 
Ground Gunnery Range and Sonic Targets were inspected and dedudded. The 
memo does not elaborate on the munitions found nor how dedudding was performed. 
The memo also states that the extent of use by the Army Air Forces is unknown, and 
recommends that all areas be declared excess, after which the Corps would make a 
reconnaissance of the gunnery range and bombing targets, and additional dedudding 
would be performed, if necessary (Corps of Engineers South Pacific Division 1948). 

The Los Angeles District, Corps of Engineers inspected Cadiz Lake Sonic Targets #1 
to #6 and the unnumbered target in 1948. All seven targets were reported to require 
dedudding, as black powder cans used as spotting charges for 100 pound practice 
bombs were found on each target. The inspectors also found evidence of usage of 
500 pound General Purpose demolition bombs on Target #2, by way of one found 
dud, craters, and bomb fragments. The inspectors estimated bomb scrap from 
Target #1 to be 70 tons, from Target #2 to be 60 tons, and from Target #4 to be 
40 tons. (Los Angeles District Corps of Engineers 1948). 

A Clearance Report for Cadiz Lake Sonic Targets dated March 17, 1949 lists the duds 
found on each target, which are as follows: 

Target #1: 290 Bomb, Practice, 100 pound, M38A2, w/M4 Burster 
2 Shell, 155mm HE 
6 Shell, 105mm HE 
2 Shell, 75mm HE 
1 Shell, 37mm 
2 Mines, Practice, Anti-Tank 

184 Bomb, Practice, 100 pound, M38A2, wfM4 Bursters 

140 Bomb, Practice, 100 pound, M38A2, w/M4 Bursters 

The duds were placed into small piles and blown up in place using C2 or C3 
explosives. The M38A2 practice bomb duds were disposed of in groups of ten. 
Practice anti-tank mines or mine fuzes were disposed of in large quantities at various 
points of concentration. A hole was dug in the ground, layers of explosives were 
placed between layers of mines and fuzes and detonated. The high explosives were 

Target #2: 

Target #4: 
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detonated where found. The clearance report states that the entire area is safe for 
any purpose for which the land is suited (Los Angeles District Corps of Engineers 
1949a). 

Cadiz Lake Sonic Targets #1 through #6 and one unnumbered target were issued a 
Certificate of Clearance on 23 February 1949. According to the Certificate, the targets 
were given a careful visual search, all materials of an explosive nature were 
destroyed, and all bombs and/or military scrap were removed from the areas. The 
entire areas were listed as safe for any purpose for which the land was suited 
(Los Angeles District Corps of Engineers 1949b). 

6.7 ODeration Desert Strike 

In addition to being within the boundaries of the C-AMA, all of the Sonic Targets were 
within the boundaries of the maneuver area used in Operation Desert Strike in 1964 
(U.S. Geological Survey 1986). From May 16, 1964 to May 30, 1964, about 
13 million acres of the desert in California, Arizona, and Nevada were used for a 
major exercise called Desert Strike. This exercise involved units from both the Army 
and the Air Force as well as National Guard and Army Reserve units from several 
states. The exercise included the use of small arms, tanks (M-48A3 and 
M-60), self-propelled howitzers, fighter planes, fighter-bomber planes, artillery and 
mortars (Headquarters Desert Strike 1964). 

6.8 Desert Strike Ordnance Usaae 

One report of the exercise noted that planes were practicing target strikes with napalm 
on a road-rail intersection and 750 pound General Purpose bombs on a tank 
concentration (Ninth Air Force 1964). However, the purpose of exercise Desert Strike 
was to show the realities of combat to the greatest degree possible without the use of 
live ammunition. Items used in Desert Strike to simulate attacks included the M142 
Atomic Simulator, which represented a nuclear strike. The M115 Projectile Simulator 
and the M74 Projectile Simulator represented tank, artillery, or mortar fire. Star cluster 
flares were used at night to indicate a stoppage in action. Colored smoke simulated 
gas attacks (United States Strike Command 1964). Beyond this, we found very little 
information concerning ordnance usage in Desert Strike. 

6.9 Desert Strike Clearance 

A reference map used for Desert Strike shows areas as World War II Impact Areas 
and the legend cautions that duds are in these areas (USGS c.1962) 

No documents were found indicating that a decontaminating or clearance operation 
was conducted after the 1964 maneuvers of Desert Strike. 
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Headquarters Army Ground Forces, General Staff G-3 Section, D.T.C. 
Histories 1942-43, Box 127, National Archives, Washington, D.C. 

Army Ground Forces 
1946b The Desert Training Center and C-AMA, Study No. 15, by 

Sgt. Sidney L. Meller, Historical Section, Army Ground Forces. Record 
Group 337, General Staff G-3 Section, DTC Histories 1942-43, Box 127, 
National Archives, Washington, D.C. 

Blake, Francis G. 
1988 "Desert Training Center, California-Arizona Maneuver Area, Part I I  - Sites 

and Relics", Army Motors, Vol. 41. 

Corps of Engineers South Pacific Division 
1948 Memo from Col. R. H. Elliott to Commanding General, Tactical Air 

Command, subject Declaration of Excess - Cadiz Lake Air-to-Ground 
Gunnery Range, dated 18 June 1948. Record Group 18, AAG Decimal 
File 1948, Box 3191, Decimal 686, National Archives, Washington, D. C. 

Headquarters Army Ground Forces 
1943a Memo to Commanding General, Desert Training Center, subject 

Training Ammunition, dated February 5, 1943. Record Group 337, 
Entry 55A Project Decimal File, Box 1275, National Archives, 
Washington, D.C. 

Headquarters Army Ground Forces 
1943b Memo from Maj. R. A. Meredith to Chief of Chemical Warfare Service, 

subject Chemical Warfare Service Credit No. 2133, dated 
5 September 1943. Record Group 337, Entry 55A Project Decimal File, 
Box 1275, National Archives, Washington, D.C. 
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Headquarters Army Ground Forces 
1944a Memo for record, chain of correspondence from 30 October 1943 to 

18 February 1944. Record Group 337, Entry 55A Project Decimal File, 
Box 1275, National Archives, Washington, D.C. 

Headquarters Army Ground Forces 
1944b Memo for record, G-4 Section dated 9 March 1944, subject Telephone 

call by Col Bryan to Col Roper, C/S X Corps. Record Group 337, Entry 
55A Project Decimal File, Box 1275, National Archives, Washington, 
D.C. 

Headquarters Desert Center AAF 
1944 History of the lst, 2nd, & 3rd Airdrome Detachments from Their 

Activation on 1 August 1943 to March 1944, with appendix Historical 
Data Pertaining to Desert Center Army Air Field, California (formerly 
Desert Center Airdrome), US. Air Force Historical Research Agency, 
Maxwell Air Force Base, Montgomery, AL. 

Headquarters Desert Strike 
1964 Desert Strike Exercise Daily Newspaper, May 18-21, 1964. K177.952, 

US. Air Force Historical Research Agency, Maxwell Air Force Base, 
Montgomery, AL. 

Headquarters Fourth Air Force 
1945 Record Copy of memo from 4AFES-8 to Commanding General Army Air 

Forces, subject Bombing Range near Bristol Lake, California, dated 
26 April 1945. Accession 342-57H-3001, Box 21 of 23, Folder 684 
(General), National Personnel Records Center, St. Louis, MO. 

Headquarters US. Air Force 
1948 Memo from Col L. J. Erler to the Chief of Engineers, subject Declaration 

of Excess - Cadiz lake Air-to-Ground Gunnery Range, California, dated 
2 August 1948. Record Group 18, AAG Decimal File 1948, Box 3191, 
Decimal 686, National Archives, Washington, D. C. 

Headquarters U. S. Air Force 
1953 8th Indorsement, Memo from Lt. Col. J. M. Trossbach, USAF Directorate 

of Installations to Chief of Engineers, dated 29 September 1953. 
Accession 341 -61A-1464, Box 5/31, Washington National Records 
Center, Suitland, MD. 
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Headquarters US. Marine Corps Air Station 
1944 El Centro Air Station memo to Commandant, Eleventh Naval District, 

subject Use of areas for bombing and gunnery in California-Arizona 
Maneuver Area, dated 13 March 1944. Record Group 181, 11 th Naval 
District, Box 39, N1/9KV - N3-1. National Archives Pacific Southwest 
Region, Laguna Niguel, CA. 

0 

Los Angeles District Corps of Engineers 
1947 Memo from Chief H. E. Spickard, Real Estate Sub-office to Division 

Engineers, South Pacific Division, Corps of Engineers, subject Cadiz 
Lake, California, dated 10 April 1947. Real Estate Office, Los Angeles 
District Corps of Engineers. Contained in Inventory project Reports for 
these sites. 

Los Angeles District Corps of Engineers 
1948 Memo to South Pacific Division Engineer, subject Dedudding of Cadiz 

Lake Air to Ground Gunnery Range and Sonic Scoring Targets, dated 
30 July 1948, from 15 July 1948 hand written memo. Real Estate Office 
Files, Los Angeles District Corps of Engineers. Contained in the 
Inventory Project Reports for these sites. 

Los Angeles District Corps of Engineers 
1949a Clearance Report, Cadiz lake Sonic Bomb Scoring Targets, Calif., dated 

17 March 1949. Real Estate Office Files, Los Angeles District Corps of 
Engineers. Contained in the Inventory Project Report for these sites. 

Los Angeles District Corps of Engineers 
1949b Realty Control File Summary 2750, 2751, and 2753, ENG Form 1603. 

Real Estate Division, Los Angeles District, U. S. Army Corps of 
Engineers. 

Ninth Air Force 
1964 History of the Ninth Air Force (Tactical Air Command), 1 January to 

30 June 1964, Volume 111 supporting documents. KS33.01-3, US. Air 
Force Historical Research Agency, Maxwell Air Force Base, Montgomery, 
AL. 

Press Enterprise 
1973 "Desert Visitors Should Watch for Reminders of War~Training Games" 

March 25, 1973 edition. San Bernardino Free County Library, 
San Bernardino, CA. 
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Secretary of the Interior 
1947 Letter from C. G. Davidson, Assistant Secretary of the Interior to R. P. 

Patterson, Secretary of War, dated May 14, 1947. Real Estate Division, 
Los Angeles District, US. Army Corps of Engineers. 

U.S. Geological Survey 
c.1962 Map of Maneuver Area, from base map USGS with updates listed at 

1962. Map case, Needles Branch, San Bernardino County Library, CA. 

US. Geological Survey 
1986 Map Showing Areas of Visible Land Disturbances Caused by Two 

Military Training Operations in the Mojave Desert, California, by 
D. V. Prose, 1986. US. Geological Survey, Federal Center, Denver, 
co. 

United States Strike Command 
1964 Desert Strike Information Handbook, USCINCMEAFSA, MacDill AFB, 

Florida. Vertical File on Military Operations in the Desert, 
San Bernardino County Library, Needles Branch, CA. 

6.1 1 Records Reviewed 

National Archives 
Washington, D.C. 

Record Group 18 (Records of the Army Air Forces) 
AAG Decimal File, June 1944 to 1946 

Box 2280: March and Muroc sonic targets. 
Box 3191: Decimal 686. California. Cadiz targets. 

Entry 294 Bulky Files, Oct. 1942-44 
Box 826: Cadiz Air Support Command Base. 
Box 965: Topeka AAF. 
Box 966: Topeka. 

Box 956: Proposals for Cadiz and Victorville. 
Box 957: Correspondence for small airfields. Proposals. 
Box 1521 : March AFB civilian reports. 
Box 3192: March AFB and Victorville. 

Central Decimal Files, 1939-42, Decimal 686 

Record Group 153 (Records of the Judge Advocate General) 

Boxes 73-90: California airfields. 
Reservation File, 1800-1950 
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Record Group 160 (Records of the Headquarters Army Service Forces) 
Entry 27, Correspondence Files 1942-46 

Boxes 44, 48, 49 and 50: Camp Haan and C-AMA. 9th Service 
Command. 

Entry 139, Surplus Industrial Facilities 
Boxes 842, 843 and 845: Dispositions of airfields. 

0 

Record Group 337 (Records of the Army Ground Forces) 
Decimal 353.8 to 354.2 

Box 16: Third Army Maneuvers, 1943. 
Box 17: Camp Campbell 
Box 18: Carolina. 

Box 1 121 : Target Ranges. 
Box 1 122: General correspondence 1942-48. Decimal 684. 
Box 1123: Firing ranges (nationwide). Decimal 684. 

Entry 55A, Project Decimal File 1942 - 47 
Box 1 151 : Antiaircraft. 
Box 1169: Third Army Target & Bombing Ranges. 
Box 1233: Army Air Forces. 

Entry 55, Decimal 681 - 684 

BOX 1268: C-AMA. 
BOX 1269: C-AMA. 
BOX 1270: C-AMA. 
BOX 1271 : C-AMA. 
Box 1272: All DTC camps with maps of ranges. 
BOX 1273: C-AMA. 
BOX 1274: C-AMA. 
BOX 1275: C-AMA. 
BOX 1276: C-AMA. 
BOX 1277: C-AMA. 

Entry 56, Decimal File 1949-50 
Box 158: Minor notes about various ranges under decimal 684. 

Record Group 407 (Records of the Adjutant General's Office) 
Project Decimal File, 1940-45 

Box 4377: Construction projects at March Air Force Base. 
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Nation a I Archives 
Suitland Reference Branch 

Suitland, MD 

Record Group 77 (Records of the Office of the Chief of Engineers) 
Entry 391, Construction Completion Reports 

Cadiz Lake Sonic Target. 
Entry 393, Historical record of Buildings 

Cadiz Lake. 
Entry 61A0277 

Box 140. 
Accession 353 

Box 138. 
Box 141. 

Accession A51 -59 
Decimal 684: Bombing and Gunnery Ranges. 

Accession A51 -0277 
Decimal 400.44: Accidents by ordnance blast, gunfire. 
Decimal 600: Building and Land Acquisition. 

Los Angeles District. 

Record Group 175 (Records of the Chemical Warfare Service) 
Entry 4 

Box 38: General Correspondence. 
Accession 67A4900 

Box 46: Cadiz Lake Sonic Targets (related to March AFB). 
Index Briefs Entry 4 

Box 63: Cadiz. 
Box 382: Bombing and Gunnery Ranges. 

Record Group 341 (Records of the Headquarters of the U.S. Air Force) 
Entry 494, Air Force Real Estate Facilities, 1948-55 

Box 54: California BGR. 
Box 99: March Field. 

Recorl 

National Archives 
Archives II 

College Park, MD 

Group 12 (Records of the Army Surgeon General) 
Entry Historical Unit Medical Detachments (HUMEDS) 

Box 365: X Corps mostly medical and supply inspections. 
Box 366: X Corps thru XI Corps mostly medical and supply inspections. 

6-12 



Record Group 291 (Records of the Property Management and Disposal Service) 
Entry "3-291-94-001 (former WNRC Accession 291 -66A-2712) 

Box 31 : (Victorville: George AFB). 

Washington National Records Center 
Suitland, MD 

Record Group 341 (Records of the Headquarters of the US. Air Force) 
Accession 61A-1464 

Boxes 5 - 10: California. 

National Personnel Records Center 
9700 Page Boulevard 
St. Louis, MO 63132 

Record Group 342 (Records of the U.S. Air Force Commands) 
Accession 44A6005-1, March AFB Installation Development 

Box 1: Correspondence about Cadiz Lake bombing & gunnery ranges. 
Accession 54A 41 17 
Accession 548 41 17 
Accession 57C3001, Fourth Air Force 

Boxes 1 - 10: Organizational Planning. 
Accession 57H-3001 

Boxes 1, 2 and 21 (of 23): 
Decimal 684, Bombing & Gunnery Ranges; good information on 
Cadiz and Victorville. 

Accession 5713001, Fourth Air Force 

Accession 62A4293, Studies and Analysis 
Box 1 : 1940-47, Installation Development. 

Box 1 : Reorganization of several bases. 

Federal Records Center - San Francisco 
1000 Commodore Drive 

San Bruno, California 94066 

Record Group 95 (Records of the Forest Service) 
Accession 71 -0372 

Accession 71C-0675 
Special Use 1970. 

Box 1: Historical 1962. 
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National Archives 
Pacific Sierra Region 

San Bruno, California 94066 

Record Group 175 (Records of the Chemical Warfare Service) 
Box 1 : General Records, 1940 - 50. 

Federal Records Center - Los Angeles 
24000 Avila Road 

Laguna Niguel, California 

Record Group 77 (Records of the Chief of Engineers) 
Accession 70A1819 

Boxes 1-5: Desert Strike, George AFB and March AFB. 
Accession 70A1364 

Box 1 : Desert Center AAF correspondence and map. 
Box 2. 

Accession 82-0045 
Box 15: Victorville. 

National Archives 
Pacific Southwest Region 
Laguna Niguel, California 

Record Group 77 (Records of the Chief of Engineers) 
Accession, Los Angeles District 

Boxes 44 - 48 and 60: Military construction project log books 1948-70. 
Accession, Los Angeles District 

Boxes 54-59: George AFB construction 1950 - 60. 
Maps: Military construction March AFB for land fields and additional training 

facilities during World War Two. 

Record Group 181 (Naval Districts and Shore Establishments) 
1 1 th District, General Correspondence 1925-52 

Box 34: Camp Pendleton and San Diego Marine Corps Base. 
BOX 39: C-AMA. 

Record Group 270 (Records of the War Assets Administration) 
Real Property Disposal Case Files 

Box 41: Desert Center AAF. 
Box 42: Desert Center AAF. 
Box 158: 29 Palms Air Academy. 
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U.S. Air Force Historical Research Agency 
Maxwell Air Force Base 

Montgomery, AL 

145.91-569 Bombing and Gunnery ranges 11/36 - 1/41 
172.1 -1 0 Desert Training Center C-AMA 
444.01 Desert Maneuvers of 1942, wR6th Tac. Recon. Grp. 
450.01-4 Fighter Training in the 4th Air Force, 1942-45 
450.01-5 Bombardment Training in the 4th Air Force, 1942-45 
450.01-1 8 History of Fighter Control Squadrons 1942-45 
450.01-18B History of 4th Prov. Tow Target Grp & Squadrons 1941-44 
450.273 4th Air Force Station List, 1942 and 1943-49 
450.804 4th Air Force Ordnance Activity Reports 
785.1 10-1 X Corps C-AMA 1942-45 
K-WGd-HI Desert Strike 5th Bomb Wing History May 1964 
K553.01-3 Ninth Air Force History Jan to June 1964, after action report CPX Desert 

Strike 
K650.01-27 12th AF History Jan-June 1964, final report desert strike 
K-WG-22-HI History Apr-Jun 1964, 22nd Bomb Wing in Desert Strike 
K-WG-27-HI 27th Tac Fighter Wing History, Jan - June 1964, Desert Strike 
K-WG-366-H I 
K-GP-Eval-4450-HI 4450th Std. Eval. Grp. - Desert Strike Report 
K239.309, v.16-1 
K239.309, v.16-5 
K177.952 Daily Newspaper, Needles, CA 

Corps of Engineers, Accession A51-59 

366th Tac Fighter Wing History, Jan- June 1964, Desert Strike 

Air Univ. Review, Nov-Dec 1964 
Air Univ. Review, Umpiring Desert Strike 

Box 273: March AFB. 
Box 274: March AFB. 
Box 274A: March AFB. 

U.S. Army Center of Military History 
1099 14th Street, N.W. 

Washington, D.C. 

File D.rawer: Camps, Forts and Posts. 
Folder: Exercises, Training. 

Exercise Bristol Cone. 
Exercise Clear Water. 
Exercise Desert Strike. 
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Mojave Desert and Cultural Association 
Goffs Schoolhouse 
37198 Lanfair Road 

Essex, California 92332-0007 

Folder: The Desert Training Center. Maps and reports. 

6.12 Summarv of Interviews 

6.12.1 Mr. Max Proudfoot. 29 Palms Historical Socieu 

Mr. Proudfoot was contacted regarding information about the C-AMA and Desert 
Strike. He was unable to provide written information but said from his own 
experience, there was no live fire associated with Desert Strike except in areas where 
live fire is a routine function, e.g. Fort Irwin. 

6.12.2 Sat. Al White, San Bemardino Countv Sheriffs DeDt.. Joshua Tree Station 

Sgt. White was asked if his office had received reports of ordnance found in the 
vicinity of the Cadiz Lake Sonic Targets. He described incidents of ordnance taken 
from 29 Palms Marine Corps Base and the area near the base, but knew of no 
incidents in the subject area. He has been with the Sheriffs Dept. for 18 years. 

6.12.3 Sat. Bob Hall. San Bemardino County Bomb and Arson Squad 

Prior to our site visits to the Cadiz Lake Sonic Targets, we contacted the various 
sheriffs stations in the area. Each one advised us to contact the San Bernardino 
County Bomb and Arson Squad. Sgt. Hall said they answer a lot of calls about 
ordnance taken from active installations in the area. 

6-1 6 



6.13 Site Inspection 

6.13.1 General 

Participants: 

Corps of Engineers: 

Ted Moore Project Manager 
Kirk James 
Jim Luebbert Historian 

UXO Specialist and Safety Officer 

Others: 

John Key BLM Hazmat Specialist 
Bill Wiley BLM Hazmat Specialist 
Rick Harhnann 
Jerry Theaker 

Private citizen with knowledge of the area 
Private citizen with knowledge of the area 

This site visit was performed in conjunction with the Victorville Precision Bombing 
Ranges N-1, #2, #7, and #8. This portion of the desert has been declared a 
wilderness area and no vehicles are permitted off established roads. 

Mr. Hartmann and Mr. Theaker are Los Angeles police officers who spend as much 
free time as possible studying and walking the high desert of California. They are 
specifically interested in the areas where Patton trained his troops. They were very 
helpful during the Cadiz Lake Sonic Target inspections and also provided much 
information to John Key regarding potential and known ordnance contaminated areas 
on BLM property. 

6.1 3.2 Detailed Site InsDection 

Monday and Tuesday, 6 and 7 February 1995 

Travel from St. Louis to Victorville, CA and inspect Victorville PBR's 

Wednesday, 8 February 1995 

Morning Travel to 29 Palms, CA 

1200 The team travelled to Cadiz Lake Sonic Target #1 which is located about 45 
miles east of 29 Palms. Highway 62 now runs through the middle of the former four 
square mile target. We were not aware of anything marking the center of the target, 
so we began walking to the south along the north-south section line which divided the 
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target in half. Although we found practice bomb debris and possible craters, we never 
found anything that made us believe there was a marked target. We found a 50 cal. 
projectile, empty 50 cal. casings, practice bomb debris, possible craters, and two high 
explosive fragments (possibly from artillery rather than bombs). We also found two 
artillery pits on the north side of Highway 62. The pits were facing north. We found 
no unexploded ordnance. 

Thursday, 9 February 1995 

0630 The team travelled to Cadiz Lake Sonic Target #2 which is located about 60 
miles east of 29 Palms. Highway 62 runs about 0.75 miles to the south of the former 
four square mile target. We were not aware of anything marking the center of the 
target, so we began walking to the north along the north-south section line which 
divides the target in half. Although the target area boundary is 0.75 miles from 
Highway 62, we began finding practice bomb debris shortly after we began walking. 
We found practice bomb debris, possible craters, and part of a fuze from a high 
explosive bomb (at least 1,000 pound) as we walked to the center of the four square 
mile area, but we were not satisfied that we had found the marked target. We walked 
to the northeast and then circled back to the west but found no evidence of ordnance 
other than a piece of a rotator band. We turned to the south and began finding 
practice bomb debris and possible craters again. We turned to the southwest and 
soon found increasing amounts of debris including high explosive fragments. We 
finally found oiled rings and railroad ties marking the target. There are large quantities 
of bomb fragments, craters, and practice bomb debris surrounding the marked target. 
The debris area is about 0.8 miles in diameter. We found no unexploded ordnance. 

1200 The team travelled to Cadiz Lake Sonic Target #4 which is located about 30 
miles northwest of Cadiz Lake Sonic Target #2 on the east side of Cadiz Road. After 
finding oiled rings marking the target at Target #2, we decided to call St. Louis (by 
cellular telephone) to see if air photos had arrived, and if so, to find out if oiled rings 
appear on the photos. St. Louis was able to provide coordinates of the marked target 
which allowed us to walk directly to the target. The oiled rings are still visible on the 
ground. We found only practice bomb debris at this target. Most of the bomb debris 
was within an approximate 0.35 mile radius around the target. There was some bomb 
debris outside this circle suggesting the approach to the target was along a south to 
north line running through the marked target. We found no unexploded ordnance. 

Friday, 10 February 1995 

Return to St. Louis 
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6.14 Interoretation of Aerial Photoaraohv 

6.14.1 Taraet #1 

Photographic analysis and land-use interpretation were performed using the following 
photographic sources: 

Photography Approximate Frame 
Date && Source Identifierk] 

11 Dec 1943 1 "=3,250' NATIONAL 33 thru 35 
ARCHIVES 87 thru 89 

22 Jun 1977 1 '=2,500' EROS 8thru11 

The photography was referenced using the Cadiz Valley SE USGS 7.5' quadrangle 
1985. 

Photography from 1943 was analyzed and no evidence of bombing was detected 
during the photo analysis. 

The 1977 photography was analyzed and no evidence of bombing was seen during 
the photographic analysis. 

6.14.2 Taraet #2 

Photo analysis and land-use interpretation were performed using the following 
photographic sources: 

Photography Approximate Frame 
Date && Source Identifierfs) 

11 Apr 1943 1 "=3,333 NATIONAL 30 thru 35 
ARCHIVES 93 thru 95 

144 thru 146 

23 Jun 1977 1 "=2,500' EROS 7 thru 9 

18 Dec 1890 1 "=3,000' I.K. 43 thnr 45 
CURTIS 47 thru 49 
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The following USGS 7.5' quadrangles of California were used to reference aerial 
photography: 

Arica Mountains 1983 
Dabny Lake 1983 

East of Granite Pass 1983 
Sablon 1983 

No photography was available prior to 1943. The 1943 photography fails to reveal 
whether bombing took place in this area, but due to the type of environment, small 
craters may have been covered. 

Photography from 1977 reveals the bombing target, but due to the scale of the 
photography, does not show up very well. There is a possible crater a short distance 
from-the center of the target, but due to the type of environment in the area, any small 
craters may have filled up. 

The 1990 photography does not reveal the target range, mainly due to the scale of the 
photography. 

6.14.3 Taraet #4 

Photo and land-use interpretation were performed using the following photographic 
sources: 

Photography Approximate Frame 
Date Scale Source Identifierls) 

12 Nov 1943 1 "=3,333' NATIONAL 165 thru 167 
ARCHIVES 203 thru 205 

22 Jun 1981 1 "=2,000' EROS 109 thru 11 1 
155 thru 158 

Two USGS 7.5 ' topographic quads were used to reference the aerial photography. 
These quads are as follows: 

Cadiz Lake NE 1985 
Cadiz Lake NW 1986 

Photography from 1943 shows no indication of the bomb target, nor does it indicate 
any evidence of bombing in the area. 
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The 1981 photography indicates the bombing target. Several small craters were seen 
in the area. Due to the type of environment in the area, several small craters may 
have been covered up. 

6.15 Map Analvsis 

6.15.1 Taraet #1 

Map analysis was performed using the Cadiz Lake SE USGS quadrangle, 1985 
edition. 

Planimetric and topographic features are shown on the quadrangle. The planimetric 
features include loose surface roads and levees. The topography of the area ranges 
from flat terrain to rugged hills. There are many disappearing streams and wadis in 
the area. 

No other areas of OEW waste were detected during the photographic and map 
analysis. 

6.15.2 Taraet #2 

The following 7.5' USGS topographic quadrangles of California were used for the map 
analysis portion of this report: 

Arica Mountains 1983 
Dabny Lake 1983 

East of Granite Pass 1983 
Sablon 1983 

These quadrangles contain planirnetric and topographic features. The planirnetric 
features include railroad lines, dikes, levees, loose surface roads, and ditches. The 
topographic features are few. Mainly just consisting of relief features and many 
disappearing streams. Dabny Lake is the largest feature of the four quadrangles. 

No other areas of OEW were detected during the photo and map analysis. 
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6.15.3 Taraet #4 

The following 7.5’ USGS topographic maps were used for the map analysis portion of 
the report: 

Cadiz Lake NE 1985 
Cadiz Lake NW 1986 

Both quadrangles contain planimetric and topographic features, although neither 
features are abundant. Planimetric features essentially include loose surface roads, 
levees and a railroad line. Topographically, the terrain goes from very flat to very 
rugged. There are several sand dunes in the area, along with many disappearing 
streams. 

No other areas of OEW were detected during the photo and map analysis. 
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7.0 Evaluation of Ordnance Contamination 

Although all three of the subject targets are near roads, the entire Cadiz Lake area is 
remote. There are no buildings within five miles of any of the subject targets. There 
is little evidence of public use of the area. There was some trash along Highway 62 
where it runs through target #1, but it did not extend very far from the road. There is 
no restriction to access at any of the sites. 

We did not have air photos of the targets prior to beginning our site inspections, so we 
initially picked paths that we hoped would take us to or near the marked area of the 
targets. Maps 3, 4, and 5 show the path walked at each target. Maps 3 and 4 show 
the circuitous path we followed trying to find the marked area of targets #1 and #2. 
After finding oiled rings at target #2, we called St. Louis to see if air photos had 
arrived for target #4, and if oiled rings showed on the photos. St. Louis had the 
photos and gave us coordinates for the marked area of target #4. Map 5 shows our 
path directly to the marked area. 

At all three targets we attempted to characterize the type of ordnance used and the 
extent of the ordnance remaining on the site. The size of our group varied from five to 
seven, but the flat terrain and sparse vegetation allowed us to be spaced at least 100' 
apart. 

At target #1, we never found evidence of a marked area. As shown on Map 3, the 
southeast quadrant of the target contained the most debris. Aside from some metal 
fragments that appeared to be from artillery, we only found debris from practice 
bombs. There is still evidence of World War II use of the site. We found tank tracks 
and two artillery pits (facing to the north). 

At target #2, we finally found the marked target after beginning our inspection at the 
center of the four square mile area (see Map 4). The target was marked with oiled 
rings and a raised area containing a hexagon made of railroad ties (see photographs). 
This target was used heavily. Although we found no unexploded ordnance, we found 
a large amount of practice bomb debris, probable craters, and high explosive bomb 
debris and fragments. Evidence suggests that at least 1,000 pound high explosive 
bombs were used. The most heavily bombed area is approximately 0.4 mile radius 
around the marked area. Although the most heavily bombed area is easy to 
distinguish, we found bomb debris at least a mile from the marked area, some of it 
outside the target boundary. 

At target #4, we were able to walk directly to the marked area (oiled rings). We only 
found practice bomb debris at this target. After inspecting the marked area of the 
target, we walked to the northwest until we no longer found bomb debris. We then 
began generally walking a circle along the edge of the debris area. As we walked, we 
adjusted the radius of the circle out until we felt we were just outside the bomb debris. 
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Most of the bomb debris was found within 0.35 mile radius of the marked area. There 
was an area on the south side of the bomb debris area where the debris extended 
well outside the 0.35 mile radius. It is possible this was the approach to the target. 

Targets #1 and #4 do not appear to have been used as heavily as target #2. 

7-2 














































































































































































































	Table of Contents
	1.0 Introduction
	2.0 Previous Site Investigation
	3.0 Site and Site Area Descriptions
	4.0 Physical Characteristics of the Sites
	5.0 Real Estate
	6.0 History of Cabez Lake Sonic Targets #1,#2, and #4
	7.0 Evaluation of Ordnance Contamination
	Maps/Drawings
	Appendix A:  References
	Appendix B:  Acronyms
	Appendix C:  Reports/Studies/Letters/Memorandums
	Appendix D:  Historical Photographs (Not Used)
	Appendix E:  Interviews
	Appendix F:  Newspapers/Journals (Not Used)
	Appendix G:  Present Site Photographs
	Appendix H:  Historical Maps/Drawings (Not Used)
	Appendix I:  Risk Assessment Code Procedure Forms
	Appendix J:  Report Distribution List
	Appendix K:  Achieve Addresses (See main body of report)



