












ORDNANCE AND EXPLOSIVES 
ARCHIVES SEARCH REPORT 

FOR 
SALTON SEA BOMB TARGET (EBT 1 6 )  ( # 5 7 )  

IMPERIAL COUNTY, CALIFORNIA 
PROJECT NUMBER J09CA018701 

1. INTRODUCTION 

a. Subject and P u r p o s e  

(1) This report presents the findings of a 
historical records search and site inspection for the 
presence of ordnance and explosives (OE) located at Salton 
Sea Bomb Target (Floating Bomb Target [FBT] 16) ( # 5 7 ) ,  
Imperial County, California (see Plate 1 for general 
location map). The investigation was performed under the 
authority of the Defense Environmental Restoration Program 
for Formerly Used Defense Sites (DERP-FUDS). 

(2) The investigation focused on 640 acres, 
eighty percent of which was located in the Salton Sea and 
the remaining which was located along the shoreline (see 
document E-1). This site was formerly used as a military 
training site in support of the Eleventh Naval District, San 
Diego, California during World War 11. 

( 3 )  The purpose of this investigation was to 
characterize the site for potential OE presence, to 
include conventional ammunition and chemical warfare 
materiel (CWM). The investigation was conducted by 
experienced ordnance experts through thorough evaluation of 
historical records, interviews, and on-site visual 
inspection results. 

b. Scope 

(1) This report presents the site history, site 
description, real estate ownership information, and 
confirmed ordnance presence (prior to and after site 
closure), based on available records, interviews, site 
inspections, and analyses. The analyses provide a complete 
evaluation of all information to assess current day 
potential ordnance presence, where actual ordnance presence 
has not been confirmed. 

( 2 )  For the purpose of this report, OE presence 
consists of live ammunition, ammunition components, CWM or 
explosives which have been lost, abandoned, discarded, 



buried, fired, or thrown from demolition pits or burning 
pads. These items were manufactured, purchased, stored, 
used, and/or disposed of by the War Department or the 
Department of Defense. Such ammunition/components are no 
longer under accountable record control of any DOD 
organization or activity. 

( 3 )  Expended small arms ammunition (caliber .50  
or smaller) is not considered OE presence. OE further 
includes "explosive soil" which refers to any mixture in 
soil, sands, clays, etc., such that the mixture itself is 
explosive. Generally, 10 percent or more by weight of 
secondary explosives in a soil mixture is considered 
explosive soil. 

2. PREVIOUS INVESTIGATIONS 

a. 1994 Preliminary Assessment of Eligibility 

(1) A Preliminary Assessment of Eligibility (PAE) 
for Salton Sea Bomb Target (FBT 16)(#57) was conducted under 
DERP-FUDS by the U.S. Army Corps of Engineers, Los Angeles 
District. The Finding and Determination of Eligibility 
(FDE), dated 12 September 1994, concluded that the site 
known as Salton Sea Bomb Target (FBT 16)(#57) had been 
formerly used by the Department of Defense (see document 
E-1 and Table 2-1). 

(2) The PAE concluded that there were eligible 
categories under the DERP-FUDS program. Due to the fact 
that the site was used by the Navy and identified as a 
military training site, an OE project was recommended, DERP- 
FUDS Project Number J09CA018701, the principal subject of 
this report. The PAE indicated that the site consisted of 
640 acres, which comprised the Salton Sea Bomb Target (FBT 
16) (#57), Imperial County, California. 

e 

TABLE 2-1 
PRELIMINARY ASSESSMENT OF ELIGIBILITY 

Project DERP Present Comments Location 
Number Category Phase 
J09CAOl8701 OE SI Ordnance and Entire Site 

(see Plate 11 
Explosives Presence 640 Acres 

HTRW N/A None Recommended N/A 

BD/DR N/A None Recommended N/A 
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b. Other Investigations 

No other pertinent investigations or inspections 
were discovered during the ASR process. 

3 .  SITE DESCRIPTION 

a. Existing Land Usage 

(1) The former bomb target, which was acquired 
for high altitude and dive-bombing target practice during 
World War 11, is located on the shore and in the Salton Sea. 
The northeastern corner of the subject site is located on 
the shoreline and within the bounds of the Salton Sea State 
Park. The remaining acreage is within the confines of the 
Salton Sea. During the past fifty years the Salton Sea, 
with no outlet, has continually been on the rise primarily 
from agriculture irrigation runoff. Some of the original 
site land mass may today be totally underwater. 

( 2 )  The 640 acres that comprise the former bomb 
target are owned by the Imperial Irrigation District. 
Today, this same land is being used as a recreation area by 
the State of California (see document G-1, Plate 3 and Table 
3-1). 

TABLE 3-1 
CURRENT LAND OWNERS/USAGE 

AREA FORMER CURRENT CURRENT ACREAGE COMMENTS 
USAGE OWNER USAGE 

See Plates A Bomb Target Imperial Recreation 64 0 
Irrisation 2, 3, and 4 

Total Acreage 

District 
(IID) 

- 
640 I 

b. Climatic Data 

(1) Located in the California Imperial Valley, 
the climate is arid, with hot summers and mild winters. 
Summer temperatures have been recorded during the months of 
June and July as high as 119 degrees Fahrenheit. The 
average summer temperature, however, is 92 degrees 
Fahrenheit. The record winter temperature recorded in 1937 
was 16 degrees Fahrenheit. The average winter temperature, 
however, is 54 degrees Fahrenheit and the annual average 
temperature is a pleasant 1 3  degrees. a 
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(2) The total annual precipitation is about 2.8 
inches. June is the driest month and September usually is 
the wettest. The only snowfall ever recorded was in the 
southeast Imperial Valley, and that was in 1932. 

(3) The average annual relative humidity is about 
29 percent. The average monthly relative humidity for 
August is about 40 percent and 24 percent for March and 
April. The average sunshine is more than 8 hours a day even 
in the winter. Evapotranspiration from growing crops can 
easily exceed 6 feet of water per year in this area 
(reference B-4). 

c . Topography 

(1) Physiography of the site is that of a great 
basin. It is part of the northern extension of the giant 
geologic trough occupied by the Gulf of California. The 
Santa Anna and Fish Creek Mountains bound the basin on the 
western side and the Chocolate and Orocopia Mountains range 
bound the basin on the eastern side. The basin is the bed 
of the prehistoric Lake Cahuilla. The deepest portion of 
Lake Cahuilla is now filled by the Salton Sea and is about 
270 feet below sea level. The shoreline of the Salton Sea 
is currently about 227 feet below sea level. The Salton Sea 
is approximately 35 miles long and 15 miles wide, with a 
maximum depth of 48 feet and an average depth of 22 feet 
(reference B-5). 

( 2 )  Only 20 percent of the subject site is on 
land. The portion above water is flat and slopes slightly 
from the eastern boundary, which is State Highway 111, 
towards the waters edge. 

d. Geology and Soils 

(1) Soils are composed of two basic types. They 
are the moderately drained Imperial soil group and the 
poorly drained Fluvaquents soils. 

(2) The Imperial group is nearly level, 
moderately well drained silty clay in the Lacustrine basin. 
Slopes amount to approximately 2 percent and the soil group 
is approximately 230 feet below sea level. The soils have a 
pinkish gray silty clay surface layer. Below the thin 
surface layer is a pinkish gray and light brown silty clay. 

group is nearly level, however, poorly drained. These are 
saline soils formed in alluvium. These soils are frequent 
along the shoreline of the Salton Sea. The Fluvaquents are 
stratified layers of silty clay and fine sand (reference 
B - 5 ) .  

(3) Like the Imperial group, the Fluvaquents 
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e. Hydrology 

The water table for the above mentioned soil group 
is about 3 feet below the surface most of the year. This 
soil group serves well as wetland wildlife habitat. 
Approximately 20 percent of the subject site is on land. 
The portion above water is very flat with a slight slope 
towards the waters edge. There are no creeks, streams or 
bodies of water. 

a 

a 

c 

f. Natural Resources 

Information in Table 3-2 was compiled from the 
U.S. Department of the Interior, Fish and Wildlife Service. 
Several species have been identified on or near the former 
bomb target site. Prior to any intrusive remedial 
activities, telephone (916) 653-7644 or write the State of 
California, Department of Fish and Game, for the most 
current information. A complete listing of species 
indigenous to the area can be can be seen in Appendix E (see 
document E - 2 ) .  

g. Historical/Cultural Resources 

The California State Historic Preservation Office, 
upon its review of the site data, stated that there are no 
known historical or cultural resources on the subject site. 
However, due to the history of the site, investigations may 
likely uncover historical artifacts. Prior to any intrusive 
remedial activities, telephone (760) 358-7016 or write to 
the California State Historic Preservation Office for 
current information (reference B-7). Table 3-2 summarizes 
the natural and cultural resource information obtained from 
the Department of the Interior, Fish and Wildlife Service 
located in Carlsbad, California (reference B-6). 

TABLE 3-2 
NATURAL AND CULTURAL RESOURCES 

RESOURCE TYPE COMMENT 
CLASSIFICATION 

Birds American peregrine falcon 
Peregrine falcon 
Artic peregrine falcon 
Aleutian Canada goose 
Yuma clapper rail 
Brown Pelican 
Bald Eagle 
California least tern 

Endangered 
Endangered 
Threatened 
Threatened 
Threatened 
Endangered 
Endangered 
Endangered 

Historical None Identified 

Archeological None Identified 
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4. HISTORICAL ORDNANCE PRESENCE 

a. Chronological Site Summary 

(1) In October of 1942, the U.S. Navy initiated 
steps to practice high altitude and dive-bombing techniques 
in and around the Salton Sea. The Commandant Fleet Air, 
West Coast forwarded a request to the Commandant of the 
Eleventh Naval District for an aircraft operating area in 
the vicinity of the Salton Sea. The result was an operating 
area that totally encompassed the Salton Sea (see document 
F-1) . 

( 2 )  By December of 1942, the Commandant of the 
Eleventh Naval District, San Diego, California directed that 
5 floating type horizontal bombing targets, which had been 
previously built in June of 1940, be installed at designated 
areas in the Salton Sea. The property site selected for the 
former bomb target was Section 15. This site was acquired 
under Revocable Permit from the Imperial Irrigation District 
on 20 April 1943. A vicinity sketch map showing the 
proposed bombing target locations can be seen at Appendix L. 
It should be noted that the subject target was originally 
named Floating Bomb Target 1 6  (FBT 1 6 ) ,  without the (#57) 
designation (see documents F-2, F-3, F-7 and L-1). 

( 3 )  As mission requirements for high altitude and 
dive-bombing increased, so did the need for additional 
bombing targets by the Navy. The present method of naming 
and numbering the targets proved too confusing with the new 
increase in the number of targets, so the Navy in 1945 
adopted a new method for identifying them. All land and 
water targets were assigned a series or range of numbers 
with the series or range indicating the location or type of 
target. FBT 1 6  was considered to be a target in the desert 
area with numbers for this area ranging from 50 to 90. It 
was at this time that FBT 1 6  was renamed FBT 5 7  (see 
document F-5). 

(4) The Commander of the Naval Air Base, Eleventh 
Naval District in 1946 recommended that use of the Salton 
Sea water bombing targets be discontinued due to fleet 
requirements. A document, dated that same year from the 
Chief of Naval Operations listed all naval air targets, 
gunnery and bombing areas in use by the navy for aviation 
training. FBT 1 6  is not on the list, which would imply that 
the target site was closed by this time. It was further 
recommended that action be taken to terminate all leases, 
rescind all danger areas, and restore target areas to their 
former status (see documents F-6 and F-7). 
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(5) In February of 1946, the Public Works Officer 
for the Eleventh Naval District released Section 15 back to 
the custody of the Imperial Irrigation District, Imperial 
County, California. No target restoration was required (see 
document F - 8 ) .  

b. O r d n a n c e  Related R e c o r d s  R e v i e w  

(1) Research efforts began with a thorough review 
of all reports, articles, historical documents and reference 
materials gathered during the archival records search. 
During the review, an effort was made to focus on areas of 
potential OE presence as described in the Inventory Project 
Report (INPR) as well as any additional areas which may have 
been identified during research concerning this former 
bombing target (reference B-1). 

( 2 )  Sources that were checked in the search for 
any evidence of OE presence at this former bombing target 
included: 

(a) National Archives 
(b) Regional Archives 
(c) Military History Institue 
(d) U.S. Army Center for Military History 
(e) Naval Historical Center 
(f) Marine Corps Historical Center 
(9) Explosive Ordnance Disposal Units 

For a complete list of sources checked, see Appendices A and 
B. Sections I1 and 111. 

(3) A document from the Commander Fleet Air, West 
Coast, indicated that floating type horizontal bombing 
targets should be moved from the section base in San Diego, 
California to the Naval Air Station in San Diego, California 
for installation in the Salton Sea (see document F-2) .  

(4) Another document from the Aircraft Southern 
California Sector, Western Sea Frontier further stated that 
the specific target layout would be that of a pyramid type 
designed for high altitude and dive-bombing. It further 
stated that no water filled bombs over 100 pounds would be 
used on water bombing targets. The accompanying table to 
this document specifies that only practice bombs would be 
used (see document F-3). Practice bombs of this type 
commonly used in World War I1 are shown in Appendix D (see 
documents D-1 and D-2). 

(5) A document from the Chief of the Bureau of 
Ordnance is a listing of ordnance shipped to the Naval Air 
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Station, San Diego. The shipment included 3,000 MK 15 Mod 2 
water or sand filled practice bombs, which would probably 
have been the bombs selected to bomb the floating bombing 
targets positioned in the Salton Sea (see document F-4). 

c. Personnel Interviews 

(1) Several individuals were interviewed that 
were able to provide general site and OE related information 
pertaining to the former bomb target. 

(2) Mr. Dick Chirico works at the Salton Sea 
State Park Visitor's Center. This center provides 
information on the Salton Sea, surrounding area and history 
of the Salton Sea State Park. Mr. Chirico stated that over 
the years, there has been a tremendous amount of excavating 
throughout the park for the building of roads, boat 
launches, buildings and the laying of water and electrical 
lines. Since the park opening in the early 1950s, he has 
never heard of any incident involving ordnance or ordnance 
related debris. He further stated that the Salton Sea has 
risen in the last fifty years due to agriculture irrigation 
runoff, causing the shoreline to constantly change (see 
document 1-1). 

( 3 )  Mr. Daniel Duarte works for the Imperial 
Irrigation District in the engineering services department. 
He has worked projects all around the Salton Sea area and 
has never seen or heard of any ordnance or ordnance related 
debris being found in or around the site (see document 1-2). 

5. SITE ELIGIBILITY 

a. Confirmed Formerly Used Defense Sites 

(1) The War Department usage of this site 
is discussed in sections 2a and 3a of this report. The site 
was acquired by the U . S .  Navy during the Second World War 
and remained under their control until site closure in 1946. 

(2) By 1946, the former bomb target was declared 
excess to the Navy's needs. The site lease was terminated, 
danger areas were rescinded, and the site property was 
released back to its original owner. Today, no ownership of 
any part of the former bombing site remains with the 
Department of Defense (see Table 3-1 and Plate 4). 

b. Potential Formerly Used Defense Sites 

No other Formerly Used Defense Sites were 
identified during this investigation. 
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6. VISUAL SITE INSPECTION 

a. General Procedures and Safety 

(1) On 5 December 2001, members of the ASR 
research team traveled to the former bomb target. Only a 
small portion of the former bomb target site was on land. 
The northeast corner of the site was located west of State 
Highway 111, within the confines of the Salton Sea State 
Recreation Area. The primary task of the site inspection 
team was to assess the former site for OE presence. The on- 
site inspection was limited to non-intrusive methods in that 
subsurface sampling was not authorized nor permitted. 

(2) Prior to the on-site visit, a thorough review 
of all available reports, historical documents and available 
reference material gathered during the archival search was 
reviewed to ensure awareness of potential ordnance usage and 
types. 

(3 )  A site safety plan was developed and was 
utilized by the assessment team to assure safety from injury 
during the site inspection (reference B-3). A pre- 
inspection briefing was conducted which stressed that OE 
should only be handled by military EOD personnel. 

b. Area A: Bomb Target 

(1) The former bomb target can be accessed by 
heading southeast from Indio, California and driving 
approximately 37 miles down State Highway 111. Once there, 
the 20 percent of the target site that is dry land is 
located immediately west of the highway. Distance from the 
highway to the Salton Sea shoreline is approximately one- 
quarter of a mile. The surrounding land is nearly level 
with a slight slope from the highway toward the Salton Sea. 
Surrounding vegetation and desert shrubbery is sparse due to 
the high salt and selenium content in the soils and the 
extremely dry climate (see photographs J-1, J-2, J-3, J - 4  
and Plate 3 ) .  This area is located in the northeastern 
corner of the bombing target and falls within the boundary 
of the Salton Sea State Recreation Area. This site affords 
recreational access and camping areas, but is primitive in 
comparison to other recreational areas of the park which 
offer the full range of amenities such as asphalt pads, full 
utility hookups, parking areas, cabanas, barbeque pits, 
restrooms and playgrounds for children (see photograph J - 7 ) .  

(2) The remaining 80 percent of the site is 
water. The Salton Sea has a history for significant wave 
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action during storms due to the large expanse of open water. 
Water depths vary somewhat throughout the sea, but 30 feet 
is approximately the depth where the former bombing target 
would have most likely been positioned. No OE or OE related 
material was discovered on the shoreline in the area of the 
subject site (see photographs J-5 and J - 6 ) .  

(3) The site inspection team examined the site 
by vehicle and on foot. No former moorings were detected 
from the shore that could have been used to anchor the 
floating bomb target. In addition, no pilings were visible 
off shore. The site inspection team did not observe any OE 
or OE related material in this area. 

I .  EVALUATION OF ORDNANCE HAZARDS 

a. General Procedures 

(1) Each sub-site was evaluated to determine 
confirmed, potential, or no ordnance presence. 

( 2 )  Confirmed ordnance and explosives (OE) 
presence is based on verifiable historical record evidence 
or direct witness of OE items (with explosive components 
and/or inert debris/fragments) since site closure. 
Additional field data are not needed to identify a confirmed 
site 

(a) Verifiable historical record evidence is 
based on OE items actually seen on site since site closure 
and authenticated by: historical records (Archive Records, 
Preliminary Assessment Reports, Site Investigation Reports), 
local fire departments and law enforcement agencies/bombs 
squads, military Explosive Ordnance Disposal (EOD) Units, 
newspaper articles, photographs, or maps. 

(b) Direct witness of OE items consists of 
the site inspection team(s) and other credible witnesses as 
determined by the ASR Research Team Leader (landowners, 
workers on-site, soldiers who served there, etc.) verifying 
that they have seen OE presence on the surface or subsurface 
since site closure. 

( 3 )  Potential ordnance and explosives (OE) 
presence is based on a lack of confirmed OE presence. 
Potential OE presence is inferred from records, present day 
site features, non-verifiable direct witness, or indirect 
witness. Additional field data are needed to confirm 
potential OE sites. 
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(a) Inference from historical records is 
based on no OE items actually seen on site since site 
closure and would include documentation (records, aerial 
photographs, maps) indicating possible OE presence derived 
from common practice in production, storage, use, or 
disposal at that time and from records indicating known OE 
usage. 

(b) Inference from present day site features 
would be the indication of possible OE presence from such 
obvious features as target circles, depressions, 
mounds/backstops, OB/OD areas/pits, etc. 

(c) Indirect witness would be people who 
have stated that they have heard of OE presence on-site 
(hear-say evidence) . 

(4) Sub-sites with no ordnance presence are based 
on a lack of confirmed or potential ordnance presence. 
Additional field data are not needed to assess no ordnance 
sub-sites. There is no evidence to indicate or suggest the 
existence of present day ordnance. The entire site is 
considered to have no ordnance presence. 

b. Area A: Bomb Target 

(1) Throughout the archive records search and 
site inspection, nothing was found to indicate that high 
altitude or dive-bombing activity ever actually took place 
at this target. The site inspection team noticed that there 
was no present or former evidence of road access to the 
target, leading the team to speculate that the target could 
have been installed, but never used. The bomb target 
closure documentation indicates that the target was slated 
to be removed and that no site restoration would be 
required. In addition, the land portion of the site was 
absent of any former Department of Defense structures, and 
showed no evidence of former DOD activity. 

(2) Based on all research material available, the 
research team concluded that there has never been any report 
of anyone finding OE at the site (see documents 1-1 and 
1-2). There was visual evidence that individuals traverse 
the land portion of the target site for recreational 
pursuits because 4 wheel drive off road vehicle tracks were 
noted. No reports by these individuals or any others 
reporting the discovery of OE were ever documented. One can 
assume, however, that if the floating bomb target were used, 
the practice bombs would most likely have ended up at the 
bottom of the highly saline Salton Sea at a depth of 
approximately 30 feet. The MK 15 Mod 2 practice bomb did 
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not have a live signal component. It was filled with water 
or a mixture of sand and water for spotting purposes. This 
presented no explosive hazard. The MK 15 Mod 3 practice 
bomb used a signal with a 1 pound black powder spotting 
charge. However, this signal was so constructed as to allow 
moisture into the explosive mixture. It is highly 
improbable that the practice ordnance, if present, could 
still have any hazardous components. If black powder had 
been present, the nitrates inherent to the explosive would 
have dissolved after more than 55 years. Based on a l l  
available information, it can be concluded that this area 
has no ordnance presence. 

8. SITE ORDNANCE TECHNICAL DATA 

a. End Item Technical Data 

(1) While no list of the exact models of 
ammunition used at the former bomb target could be located, 
it can be assumed that the most common types of ammunition 
were used there. 

(2) Table 8-1 has been developed to establish a 
list of possible ordnance items that may have been used on 
the former floating bombing target (see documents D-1 and 
D-2). As there is no evidence that any of these items were 
actually used or remained at the site, this is included for 
reference only. The model numbers used to delineate 
possible types are speculative and are based on common 
models that existed during World War 11. 

TABLE 8 - 1  
AMMUNITION USED AND EXPLOSIVE/CHEMICFL FILLERS 

Bomb, Practice Mk 15 Mod 2 Water or Sand 
100 Pounds 

Bomb, Practice Mk 15 Mod 3 Water or Sand Mk 247 Mod 0 
100 Pounds 

Signal Mk 1 Mod 0 Black Powder None 
1 Pound 

b. Table 8-2 on the next page is a listing of chemical 
fillers for the ordnance listed in Table 8-1 (Table is for 
reference only and does not indicate OE presence on site). 
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Black Powder 
75% Potassium Nitrate Salt Peter, Niter KNO3 

10% Sulfur S 

15% Charcoal C 

9. EVALUATION OF OTHER SITE INFORMATION 

There are no other known environmental hazards at the 
former bomb target. 
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