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1. INTRODUCTION 

a. Subject and Purpose 

(1) This report presents the findings of an historical 
records search and site inspection for ordnance and explosives 
(OE) presence located at the former Holtville Rocket Target 1R 
(#94) I Imperial County, California. The investigation was 

performed under the authority of the Defense Environmental 
Restoration Program for Formerly Used Defense Sites (DERP-FUDS) 
(see Plate 1). 

(2) The purpose of this investigation was to 
characterize the site for potential OE presence, to include 
conventional ammunition and chemical warfare material (CWM). 
This was achieved through evaluation of all historical records 
available, interviews, and the on-site inspection results. 

b. Scope 

(1) The investigation focused on 1,080 acres (640 
acres described in the Findings of Determination and 
Eligibility and 440 acres of potential FUDS) of Federal land 
reserved for Navy use as a low altitude rocket range by units 
stationed at the naval air stations in the Holtville - El 
Centro area between May 1945 and May 1958 (see paragraph 2a(3) 
and Plates 1, 2 and 3). 

(2) This report presents the site history, site 
description, real estate ownership information, and confirmed 
ordnance presence based on available records, interviews, and 
site inspection. It further provides a complete evaluation of 
all information to assess potential OE presence where actual 
ordnance presence has not been confirmed. 

(3) 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 either manufactured, purchased, stored, used, and/or 
disposed of by the War Department/Department of Defense. 

(4) Expended small arms ammunition (caliber -50 or 
smaller) is not considered OE presence. OE further includes 
"explosive soil" which refers to any mixture of explosives and 
native soil. Generally, 10 per cent or more by weight of 
secondary explosives in a soil mixture is considered explosive 
soil. 

2. PREVIOUS INVESTIGATIONS 

a. 1993 DERP-FUDS Preliminary Assessment 

(1) The preliminary assessment (PA) of former 
Holtville Rocket Target 1R (#94) was conducted on April 30, 
1993 under the DERP-FUDS by the Corps of Engineers, Los Angeles 
District; Site Number J09CA017200 (see Document E-l). 

(2) The Findings and Determination of Eligibility 
(FDE), dated 10 July 1995, concluded that the former Holtville 
Rocket Target 1R (#94) was built and utilized by the War 
Department for use as a U.S Navy low altitude practice rocket 
range. This classified the site as a Formerly Used Defense 
Site, falling within the purview of the Defense Environmental 
Restoration Program (see Document E-2). 

(3) The FDE describes Holtville Rocket Target 1R 
(#94) as consisting of the entire Section 24 of Township 14 
South and Range 16 East and the southerly 30 feet of Section 23 
east of the High Line Canal. However, the FDE must be amended 
to include 238 acres surrounding Section 24, so as to include 
additional land with OE presence (see Plate 3). 

(4) Due to the manner in which the site was utilized, the 
PA recommended that an Ordnance and Explosives (OE) 
investigation be performed to evaluate the possibility that an 
OE presence remains in the area. Table 2-1, on the next page, 
represents an overview of that preliminary assessment phase. 
DERP-FUDS Project Number J09CA017201 is the principal subject 
of this report. 

(5) The PA refers to several types of OE discoveries by 
Science Applications International Corporation, San Diego, 
California, the contractor which accomplished the site survey. 
Among the ordnance types that were said to have been identified 
were practice bombs, blasting caps, a complete 20mm cartridge, 
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mortar shells, an illumination shell. However, the 2-inch 
shell also mentioned in the PA is not of a caliber issued to 
U.S. forces past or present and could possibly be the result of 
a misidentification by the investigating team. The BDU-48/B 
Practice Bomb which was found by the PA team and shown in the 
attachment to the PA (see Document E-l) was likely the result 
of military post-site-closure use of the site. 

b. Other Previous Investigations 

No other previous investigations pertaining to this 
site were found. 

Table 2-l 
DERP-E'UDS SITE PROJECTS 

Project Project Present 
Number Category Phase Comments Location 

J09CA017201 OE SI Potential ordnance Entire site 
presence (practice 
bombs, blasting 
caps, 20mm 
cartridge, mortar 
shells, 
illumination shell, 
2-inch shell, 
expended small arms 
ammunition 
components) 

HTRW -- None Recommended 

CON/HTRW -- None Recommended 

BD/DR None Recommended 

3. SITE DESCRIPTION 

a. Existing Land Usage 

(1) The former Holtville Rocket Target 1R (#94) is 
located 8 miles north-northeast of Holtville, California, 3/4 
mile east of the High Line Canal. It may be reached by taking 
U.S. Route 8 from San Diego, exiting at the Orchard Road exit 
east of El Centro and heading north to Holtville. Once in 
Holtville, take state route 115 north to Boyd Road. Head east 
on Boyd Road to the intersection of Whitlock Road. Head north 
on Whitlock, a gravel road, for approximately 2/3 mile. The 
entrance to the site is via a dirt road to the right, passing 



between gravel pits operated by the Granite Construction 
Company (see Plate 1, Plate 4 and Photo J-l). 

(2) Today, this property is owned by the Federal 
Government and managed by the Bureau of Land Management (BLM) 
(see Plate 4). Approximately half of the site is part of a 
larger area restricted from public use by the BLM, due to a 
need to protect the local wildlife (see Plate 5). 

(3) The area is isolated, with the nearest permanent 
residences located on farmland slightly over one mile to 
southwest of the site boundary. 

(4) An ownership map of the properties within 
Holtville Rocket Target 1R (#94) is provided within this report 
(see Plate 4). Table 3-1 shows how this land is currently 
utilized. 

A Target Area Federal 
Government 

0 Observation Federal 
Post/Target Government 
Area 

C Buffer Zone 1 Federal 
Government 

D Buffer Zone 2 Federal 
Government 

Public Land 265 see 
Plates 3, 4 and 
5 

Public Land 1 see 
Plates 3, 4 and 
5 

Public Land 238* see 
Plates 3, 4 and 
5 

Public Land 157 see 
Plate 3, 4 and 
5 

E All Remaining Federal Public Land 217 see 
Land Government Plates 3, 4 and 

5 

* Not currently qualified by FDE Total Acreage = 878 

b. Climatic Data 

(1) Material in paragraphs (2) through (4) was 
extracted from Soil Survey of Imperial County, California, 
Imperial Valley Area, October 1981 (Reference B-7). 

(2) The climate of the area encompassing the former 
Holtville Rocket Target 1R (#94) is arid, with hot summers and 
mild winters. Sunshine averages more than 8 hours per day, 
even in winter. 
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(3) The average January air temperature as recorded 
in Imperial, approximately 16 miles to the west of the site, is 
about 54 degree Fahrenheit. The average July air temperature 
is about 92 degrees. The average annual air temperature is 
about 73 degrees. The lowest minimum temperature recorded was 
16 degrees on 22 January 1937. The highest temperature, 119 
degrees, occurred on 4 dates: 14 and 16 July 1936; 25 July 
1943; and 25 June 1970. 

(4) Average annual precipitation at Imperial is about 
2.8 inches. Precipitation distribution in Imperial Valley is 
uneven, but probably averages less than 3 inches. June is the 
driest month, usually having no precipitation. The highest 
rainfall for one day was recorded on 6 September 1939, when 
4.08 inches was measured. September 1939 was the wettest month 
with 7.06 inches, and 1939 was the wettest year, with 8.52 
inches. The only general snowfall of record fell on 12 
December 1932, with 2.5 inches recorded at Imperial and 4 
inches reported in the southeast part of Imperial Valley. 

(5) Prevailing winds are westerly in winter and 
spring. On windy days, velocities of 15 to 20 miles per hour 
are common, and some gusts exceed 30 miles per hour. Breezes 
in the hot summer months usually have velocities below 15 miles 
per hour and tend to come from the southeast, bringing in humid 
air from the Gulf of California. 

(6) The average annual relative humidity is 29 
percent in the Imperial Area. The most humid period is late 
summer through winter. The average monthly relative humidity 
reaches a maximum of 40 percent in August and a minimum of 24 
percent in March and April. 

C. Topography 

The terrain of the site is level desert, with the 
exception of sand dunes in the north and east (see Plate 4 and 
Photo J-2) . 

d. Geology and Soils 

(1) Material in paragraphs ( 2) and (3) was ext ratted 
from S0i.L Survey of Imperial County, California, Imperial 
Valley Area, October 1981 (Reference B-7). 

(2) The site lies within the Imperial Valley, a great 
basin that is part of the northern extension of the giant 
geologic trough occupied by the Gulf of California. The basin 
is bounded on the east by the Chocolate and Cargo Muchacho 
Mountains and on the west by the Coyote and Fish Creek 



Mountains. The Imperial Valley is separated from the Gulf of 
California by the ridge of the Colorado River delta, which is 
about 30 feet above sea level at its lowest point. 

(3) The soils of the former bomb target consist 
largely of Rositas fine sands, varing in slope between 0 and 9 
percent and Rositas loamy fine sand varying in slope between 0 
and 2 percent. Other minor soils include Rositas silt loam, 
Carsitas gravelly sand and Indo-Vint complex. 

(a) Rositas fine sands are very deep, somewhat 
excessively drained. Their surface layers are typically 
stratified, pink and reddish yellow sand ranging in depth 
between 27 and 60 inches. The underlying pink or brown sands 
are 60 or more inches deep, and range from fine to coarse. 
These soils are very permeable. The 300 foot diameter target 
area and the observation post lie within a region of this soil 
type. 

(b) Rositas silt loam is very deep, somewhat 
excessively drained, nearly level soil. The surface layer is 
pink silt loam about 12 inches thick. The underlying material 
is reddish yellow fine sand to a depth of 60 inches. In some 
places the surface layer is sand, clay loam, sandy clay loam, 
or fine sandy loam. A few small areas of this soil have 1 to 5 
percent soft masses of lime. 

(cl Carsitas gravelly sand (0 to 5 percent 
slopes) is very deep, excessively drained soil formed in mixed 
alluvial materials weathered from granite and metamorphic 
rocks. Typically, the surface layer of this soil is pink 
gravelly sand about 10 inches thick. Underlying this is 
stratified very pale brown sand, coarse sand, gravelly sand, 
and gravelly coarse sand to a depth of 68 inches. Permeability 
is rapid, and available water capacity is low or very low. 
Surface runoff is slow. 

(d) Indo-Vint complex are nearly level soils 
found on flood plains and alluvial basin floors. They average 
about 35 percent Indo loam and 30 percent Vint loamy fine sand. 
The remaining 35 percent are comprised of Rositas, Meloland, 
and Holtville soils; soils that are highly stratified with sand 
to silt loam textures; narrow areas with slopes of 2 to 5 
percent; and areas that have hummocky or dune topography. The 
Indo soil is very deep and well drained. The surface layer is 
typically pinkish gray loam about 12 inches thick. The 
underlying material is stratified very pale brown and pink 
light silt loam and loamy very fine sand to a depth of 60 
inches or more. The layers below the surface layer have brown 
stains on the faces of cracks to a depth of about 44 inches. 
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Permeability of this soil is moderate, and available water 
capacity is high to very high. Surface runoff is slow. The 
Vint soil is very deep and well drained. It is typically 
stratified light brown and pink loamy fine sand to a depth of 
60 inches. Several thin lenses of silt loam are at a depth 
between 10 to 40 inches. Permeability of Vint soil is 
moderately rapid, and available water capacity is moderate. 
Surface runoff is slow. 

e. Hydrology 

There are no rivers or streams, active or dry, cutting 
through the site. Rainwater flows quickly into the groundwater 
without a tendency to collect on the surface. 

f. Natural Resources 

(1) When queried concerning the site, the U.S. 
Department of the Interior Fish and Wildlife Service identified 
one reptile species as "Proposed Threatened" and one plant 
species considered a "Species of Concern". These are listed in 
Table 3-2, on the next page. This listing does not preclude 
the possible presence of other species, plant or animal, 
protected by Federal or state laws. 

(2) Due to a lack of information specific to this 
site, a survey of the local flora and fauna must be conducted 
in order to determine the actual presence of threatened or 
endangered species. Remediation efforts should be closely 
coordinated with state and Federal authorities. 

g- Historical/Cultural Resources 

The Bureau of Land Management has indicated that to 
the best of their knowledge there are no archeological or 
historical structures known to exist within the site of the 
former Holtville Target 1R (#94). However, project managers 
should coordinate proposed remediation actions with the SHPO il 
order to assure compliance with Federal laws governing such 
matters. 



Phrynosoma mcallii Also known as the flat 
tailed horned lizard. 
Proposed Threatened 

Palafoxia arida var. Species of Concern 
gigantea Also known as the giant 

Spanish needle 

None Known Coordinate intrusive 
activities with SHPO 

Historical None Known Coordinate intrusive 
activities with SHPO 

Archaeological None Known Coordinate intrusive 
activities with SHPO 

4. HISTORICAL ORDNANCE PRESENCE 

a. Chronological Site Summary 

(1) The land comprising the Holtville Rocket Target 
1R (#94) was acquired for use under permit from the Department 
of The Interior, Bureau of Land Management, in May of 1945 (see 
Document G-5). It was likely used by nearby Naval Auxiliary 
Air Station, Holtville, approximately 4.5 miles to the south 
and possibly by Marine Corps Air Station (a Naval Air Station 
beginning in May 1946), El Centro, 24 miles to the west. 

(2) No known improvements were made to the site, with 
the exceptions of concentric circles laid out to form the 
rocket target bull's eye, a few miles of temporary roads and an 
observation post exterior to the west boundary (boundary 
identified in the FDE) (see Document K-l). 

(3) Although abandoned in 1953, control of the 
property was not returned to the Bureau of Land Management 
until 1958 (see paragraph 4b(4)) when another site was 
subsequently established with the name Target #94 (see 
paragraph 4b(6)). However, there is reason to believe that 
some of the ordnance presence on the site is due to unofficial 
latter day use (see paragraphs 4c(4) and 5c(3)). 



b. Ordnance Related Records Review 

(1) Few records directly relating to Holtville Rocket 
Target 1R could be found in the course of conducting the search 
of historical archives. Pertinent documents include several 
aerial photographs of the site covering the condition of the 
site between the period of 1949 to 1965. Other records include 
real estate documents describing the site boundaries and 
position of a single target. No records could be found 
concerning the ammunition types fired on the site. 

(2) A letter from the Public Works Office of the 11th 
Naval District, dated 24 May 1945, was the earliest 
correspondence found in the archives search referencing 
acquisition of site. It identifies Holtville Rocket Target #lR 
as consisting of 640 acres in Section 24 in Township 14, South, 
Range 16, East. It also identifies a prior request to acquire 
the southerly 30 feet of Section 23 of the same township and 
range for use as an access road to the site. Supporting this 
document is a Navy Property Administration Division report 
entitled Status of Department of The Interior Lands Under 
Jurisdiction of The Navy Department, dated April 1950, which 
verifies this as the legal description of Target 94. Moreover, 
this document confirms that the site was still active in 1950. 
(see Documents G-l and G-2). 

(3) A document identified as the Compilation of Naval 
Air Targets, Gunnery and Bombing Areas, circa 1947-1948, 
reveals the purpose of Target #94 (rocket firing), the 
coordinates of the center of the target circles (latitude 32' 
55'10"N and longitude 115°16'15"W) (see Document G-3). 

(4) A letter from the 11th Naval District to the 
Bureau of Land Management, dated 24 January 1958 identifies the 
location of Holtville Rocket Target 1R (#94) and that its land 
was reserved under Public Land Order No. 279. Furthermore, it 
states that the Navy's need for the land had ceased after 
August 1953 (see Document G-4). An attachment to this letter, 
a statement from the 70th EOD Detachment, dated 14 September 
1953, indicates that an ordnance clearance was accomplished at 
the site between 24 and 29 August 1953. It should be noted 
that this document fails to indicate whether subsurface 
clearance was accomplished (see Document G-6). 

(5) A Department of Agriculture aerial photograph of 
the site dating to 1949 shows the distinctive pattern of two 
concentric circles of 150 feet and 300 feet in diameter. 
However, subsequent Department of Agriculture photographs taken 
in 1953, 1959, and 1965 show progressive deterioration to the 
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point that the circles cannot be distinguished. The asphalt 
roadway also shows evidence of serious deterioration after 1949 
(see photographs K-l, K-2, K-3 and K-4). These conditions 
imply that the target area was not being maintained and may 
have been abandoned sometime between 1950 and 1953. 
Ultimately, Public Land Order #1620, issued in 1958, directed 
that control of the site revert to the Bureau of Land 
Management (see Document G-5). 

(6) During the course of reviewing various documents 
referring to the Holtville area targets, some confusion arose 
as to the Navy's application of target numbers. It was noted 
for example, that the Target #94 identified in general data 
sheet 6 of 8 of the Master Shore Station Development Plan, Part 
11, Section 1, dated 31 December 1957 is not the same target 
referenced in documents from earlier years (see Document G-7). 
The location coordinates are clearly different, with the new 
target residing south and east of the old. This is supported 
by an enclosure to a 2 July 1951 letter from the District 
Public Works Officer, 11th Naval District, referencing Target 
No. 94 as being located in Township 15, South, Range 17, East, 
Section 2 (see Document G-8). This situation was also noted 
for Target Numbers 68, 95 and others. It became obvious that 
target numbers of abandoned sites were subsequently assigned to 
their successors. This should be considered when researching 
other targets in the El Centro area. 

(7) A Bureau of Land Management map entitled 
Imperial Valley South, Desert Access Guide #22, dated 1989, 
identifies more than ten square miles of land to the northeast 
as a Navy live bombing area (see Document L-l). Its proximity 
suggests an explanation for the presence of modern ordnance 
within the site (see paragraph 6c(l)). Ordnance intended for 
the active range may have been inadvertently dropped on 
Holtville Rocket Target 1R (#94). This map also demarcates, by 
cross hatching, the part of the site off limits to the public 
due to environmental conservation considerations. 

(8) A complete list of sources utilized to verify the 
presence of OE at Holtville Rocket Target 1R (#94) is included 
in Appendix A, Reference Sources and includes the following: 

(a) National Archives 
(b) Regional Archives 
(cl The Military History Institute 
(d) US Army Center of Military History 
(e) Explosive Ordnance Disposal Units (EOD) 
(f) Local Police Department 
(9) County Court House 
(h) Local Historical Society 
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(i) Local Libraries 
Cj) Local Residents 

C. Interviews with Site Related Personnel. 

(1) Prior to conducting the on-site inspection of 
Holtville Rocket Target 1R (#94), the site assessment team met 
with Mr. Timothy Finger, a wildlife specialist with the Bureau 
of Land Management field office in El Centro. The team briefed 
Mr. Finger on the intent of its visit. Mr. Finger offered the 
team useful advice and the assistance of towing service, in the 
event the team became stranded in the desert. 

(2) Mr. Christopher Kenney is the pit supervisor for 
Granite Construction Company of El Centro, California. He has 
worked in this capacity for four years. Granite Construction 
Company operates a gravel pit near the western boundary of 
Section 24. Mr. Kenney was interviewed upon the chance that 
buried ordnance may have been unearthed in this area in the 
course of normal pit operations. Mr. Kenney stated that 
although some small arms ammunition links and rocket igniter 
plugs were found while digging, no ordnance had been 
encountered (see Document I-l). 

(3) Mr. Jerry Kear is a supervisor with the Public 
Works Department of Naval Air Facility, El Centro. It was 
hoped that his office could provide information concerning the 
layout of Holtville Rocket Target 1R and the time span of its 
use. Although this information was not available, Mr Kear did 
provide insight into the Navy's facility numbering system. He 
stated that it was the practice to re-issue facility 
identification numbers of buildings and other structures that 
had been destroyed (see Document I-2). This explained the 
confusion the site assessment team encountered when reviewing 
documents referring to targets in the Holtville area (see 
Document I-2). 

(4) Ms. Lynda Kastoll is a realty specialist with the 
El Centro BLM District office. The team had hoped to obtain a 
copy of the use permit authorizing the Navy to set up the range 
and any other information relating to Navy use of this area. 
Unfortunately, the use permit was unavailable. However, Ms. 
Kastoll did provide valuable insight into military use of BLM 
properties. She stated that the BLM has had problems with 
military units conducting operations in areas not authorized 
for their use. This is a possible explanation for the 
Preliminary Assessment team encountering post-site-closure era 
ordnance in 1993 (see Document I-3). 
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(5) Mr. Bruce Tinknell is a retired member of the 
70th EOD Unit, which has operated in southern California for 
many years. Mr. Tinknell spent the twelve years between 1975 
and 1987 with this unit. Although he could recall no requests 
for assistance involving Holtville Target 1R (#94), he vaguely 
remembered an ordnance accident in that area. He also recalled 
that his unit destroyed a pod of 2.75-inch rockets on BLM 
property near Holtville. However, he could provide no details 
on that matter (see Document I-4). 

5. SITE ELIGIBILITY 

a. Confirmed Formerly Used Defense Site 

Former land usage by the Navy was previously confirmed 
for 640 acres of the former bombing range, as described in 
Section 4 of this report. 

b. Potential Formerly Used Defense Sites 

An additional 238 acres bordering the original site's 
eastern and southern boundaries must be considered a potential 
formerly used defense site (see Table 5-l). This property is 
exterior to the site boundary described in the INPR and has an 
OE presence or potential OE presence (see Plate 3). 

USAGE OWNER ACRES 

B Observation Bureau of 1 see Plates 3 and 4 
Post/Target Land 
Area Management 

C Buffer Zone 1 Bureau of 238 see Plates 3 and 4 
Land 
Management 

6. VISUAL SITE INSPECTION 

a. General Procedures and Safety. 

(1) During the periods of 15 through 21 January 1996, 
members of the Assessment Team traveled to the former Holtville 
Rocket Target 1R (#94), Imperial County, California. The 
primary task of the team was to assess the presence of, or 
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potential presence of OE. The site inspection was limited to 
non-intrusive methods; i.e. subsurface sampling was not 
authorized nor performed. 

(2) Real estate rights-of-entry were not required as 
the site is public land under control of the Bureau of Land 
Management. BLM was briefed on the non-intrusive nature of the 
inspection and the safety measures used by the inspection team. 

(3) A site safety plan was developed and utilized by 
the assessment team to assure safety from injury during the 
site inspection of the area. Prior to the inspection, a 
briefing was conducted which stressed that OE should only be 
handled by military EOD personnel (Reference B-2). 

(4) Prior to the site visit, a thorough review of all 
available reports, historical documents, texts, and technical 
ordnance reference materials gathered during the historical 
records search was made to ensure awareness of potential 
ordnance types and associated hazards. 

b. Area A: Target Area 

(1) The terrain in this area is flat, with occasional 
brush dotting the landscape. The assessment team had no 
trouble negotiating the area and viewing surface debris. 

(2) The target was marked with two concentric circles 
of unknown construction. These rings are not visible today, 
but are revealed in historical photographs referred to in 
section 4 of this report (see Photo K-l). Moreover, the 
target's center coordinates were available from historical 
documents. This evidence, utilized in conjunction with a 
global positioning satellite receiver, was invaluable in 
guiding the assessment team within the site. 

(3) The target center is littered with a large 
concentration of metal parts from 20mm target practice 
projectiles, 2.25-inch sub-caliber practice rockets (SCARS), 
loo-lb M38 and Mk 15 practice bombs and 3-lb Mk 23 series 
miniature practice bombs. A large number of caliber .50 
projectiles were also found. A fragment of a high explosive 
bomb was also discovered by the assessment team (see Plate 4 
for location). The team noted the metal parts from a 2.75-inch 
rocket motor with unburned propellant nearby (see Plate 4 for 
location). The presence of practice bomb debris extends out to 
the edge of the southern boundary of this area. There was no 
evidence of bomb craters that would indicate the use of high 
explosive ordnance, though wind erosion would likely have 
filled these in over the 40 years since site closure (see 
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Photos J-3 through J-13 and Plate 4). The boundaries for this 
area were roughly estimated and are based upon presence of 
bomb, rocket and 20mm ordnance around the target circles. 

e. Area B: Observation Post/Target Area 

(1) This area, east of the target, consisting mainly 
of dunes. Although dotted with bushes, the assessment team had 
little trouble negotiating this area with their vehicle or 
observing the terrain. Clusters of burrows undermine the soil 
in certain parts, however. These were carefully avoided, so as 
to avoid getting stuck. 

(2) An observation point (OP) utilized by range 
personnel was situated on the top of a dune within this area 
(see Plate 2). The assessment team noted high concentration of 

OE debris, mainly. consisting of 2.25-inch SCARS and loo-lb 
practice bomb pieces, near the site of the OP. The assessment 
team inferred that the observation post was also used as a 
target area (see Photo J-14 and K-l and Plates 3 and 4). The 
boundaries for this area were roughly estimated and are based 
upon presence of bomb, rocket and 20mm ordnance around the 
observation post. 

d. Area C: Buffer Zone 1 

(1) This area is mixture of flat terrain in the south 
and dunes in the north. 

(2) Many rocket motor igniter wires for 2.25-inch 
practice rockets and links and cartridge cases for small arms 
ammunition were encountered in Section 25, just south of the 
Section 24 boundary. This suggests that sorties approached the 
target from the south. The fact that the links and igniter 
wires were found off-range is explained by the fact that this 
is where the aircraft weapons were fired. The igniter wires 
were expelled rearward from the rocket motor and the links were 
thrust out of the ejection ports. The boundaries for this area 
were roughly estimated and are based upon the near presence of 
practice bomb debris in Area A and the probable dispersion of 
rockets fired upon the observation post. 

e. Area D: Buffer Zone 2 

(1) The terrain in this area is flat, with occasional 
brush dotting the landscape. The assessment team had no 
trouble negotiating the area and viewing surface debris. 
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(2) The assessment team found only rocket motor and 
igniter wires in this area. Judging by the concentration of 
small arms ammunition links and igniter wiring harnesses along 
the western approach to the target, most runs on the target 
appear to have come from this direction. The boundaries of 
this area are based upon the probable dispersion of rockets and 
20mm ammunition fired at, and practice bombs dropped into the 
target circles. 

e. Axea E: All Remaining Land 

(1) This area is a mixture of level terrain and 
dunes. Traversing the dunes in this area is more difficult 
than in the rest of the site, as they have greater slopes. 

(2) No OE was found in this area. It lies 
sufficiently beyond the target areas such that none would be 
expected to be encountered. 

7. EVALUATION OF ORDNANCE HAZARDS 

a. General Procedures 

(1) The site was evaluated to determine the extent of 
confirmed, potential, or absence of ordnance. 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. 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. Direct witness of OE 
items co.nsists 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. 

(2) Potential ordnance presence is based on a lack of 
confirme'd ordnance presence. Potential ordnance contamination 
is inferred from records or indirect witness. 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 
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OE usage. Potential ordnance presence could also be based upon 
indirect witness or from present day site features. Additional 
field data is needed to confirm potential ordnance sub-sites. 

(3) Uncontaminated ordnance sub-sites are based upon 
a lack of confirmed or potential ordnance evidence. There is 
no reasonable evidence, either direct or inferred, to suggest 
present day ordnance presence. Additional field data is not 
needed to assess uncontaminated ordnance sub-sites. 

b. Area A: Target Area 

Not withstanding the statement of decontamination 
discussed in paragraph 4b(5) of the report, this is a sub-site 
with an OE presence. This target was evidently intensively 
fired upon with 2.25-inch rockets over the period that it was 
in use. It was also and the extensive presence of practice 
ordnance debris indicates that live ordnance may yet be 
present. Moreover, a fragment of the high explosive bomb was 
found within this area. The presence of the 2.75-inch rocket 
motor found in this area is most likely an isolated case and 
associated with a three tube rocket launcher that Mr. Bruce 
Tinknell referred to in paragraph 4c(5) of this report. 

C. Area B: Observation Post/Target Area 

Not withstanding the statement of decontamination 
discussed in paragraph 4b(5) of the report, this is a sub-site 
with an OE presence. The assessment team's discovery of 
practice ordnance debris within this area indicates that 
additional live ordnance may be present here. 

d. Area C: Buffer Zone 1 

This area is a potential OE sub-site. Although no OE 
was noted here by the assessment team, the possibility exists 
that sub-surface ordnance may be present. This possibility 
cannot be excluded since there is no historical evidence that 
the EOD team accomplished more than a surface clearance at the 
site. It is most likely that this ammunition consists mainly 
of practice bomb debris and expended 2.25-inch SCARS, as these 
were the items found within Area B. 

e. Area D: Buffer Zone 2 

This area is a potential OE sub-site. Although no OE 
was noted here by the assessment team, the possibility of an OE 
presence cannot be excluded since there is no historical 
evidence that the EOD team accomplished more than a surface 
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clearance at the site. It is most likely that this ammunition 
consists mainly of practice bomb debris inert 2Omm projectiles 
and expended 2.25-inch SCARS, as these were the items found 
within Area A. 

8. SITE ORDNANCE TECHNICAL DATA 

a. End Item Technical Data 

Table 8-1 has been developed to establish a list of 
potential ordnance items and their explosive/chemical fillers 
that could exist at sub-surface levels within the former bomb 
target site. No documentation exists specifically describing 
weapons and ammunition utilized on this range. The items in 
this table include those which may reasonably be expected to 
exist, based upon the usage scenario attributed to the site and 
ordnance or ordnance components observed during the site 
inspection (see Documents D-l through D-8). 

Item 

Table 8-l 
&munition and Explosive/Chemical Filler Potentially Found 

on Holtville Rocket Target Range 1R (#94) 

Bomb, 4.5-lb Practice 

w/Signal Cartridge 

AN-M)< 43 Lead alloy body Percussion 
primer 

AN-Mk 4 10 gm zinc oxide Integral 
3 gm smokeless powder w/signal 
Titanium Tetrachloride 

None 

Bomb, 3-lb Practice 

w/Signal Cartridge 

AN-Mk 23 Cast iron body Percussion 
primer 

AN-Mk 4 10 gm zinc oxide Integral 
3 gm smokeless powder w/signal 
Titanium Tetrachloride 

None 

Bomb, 3-lb Practice 

w/Signal Cartridge 

AN-Mk 5 
Mod 1 

AN-Mk 4 

Zinc body Percussion 
primer 

10 gm zinc oxide Integral 
3 gm smokeless powder w/signal 
Titanium 

Tetrachloride 
None 

Bomb, Practice, 
100 lb 

w/Mk 4 Signal 

Mk 15 Inert filler (sand None 
or water) 

Smokeless Powder 
expulsion charge 

Red Phosphorous 
(stabilized) marker 
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Table 8-l (Cont.) 
Ammunition and Explosive/Chemical Filler Potentially Found 

on Holtville Rock 
Item Model Material of Components Fuze 

Bomb, Practice, M38A2 Inert (sand or water Optional base 
100 lb filled) initiated fuze is 

w/spotting charge MlAl or optional 3 lbs used with black 
w/28 gage blank black powder powder charge. 
shotgun shell 

Bomb, High Explosive 
loo-lb 

Rocket, Sub-caliber 
Aircraft, 2.25-inch 

AN-M30 
series 

Sl-lbs Amatol or 53-lbs AN-Ml03 series Nose 
TNT AN-Ml00 series Tail 

1.12 to 1.75-lbs None 
of Ballistite 
propellant 

Cartridge, 2Omm, Target M99 E'NH Powder, Type II, None 
Practice .066-lbs 

Cartridge, 201nm, AP-T M75 ENH Powder, Type II, None 
.066-lbs 
Tracer Composition, 42 
grains 

Cartridge, Caliber .50 
AP 

Cartridge, Caliber .50 
Ball 

Cartridge, Caliber .50 
Tracer 

M2 

M2 

Ml 

Smokeless Powder, 235 None 
grains 

Smokeless Powder, 235 None 
grains 

Smokeless Powder, 240 None 
grains 

Tracer Composition 

b. Chemical Data 

Table 8-2,0n the next page provides a list of the 
chemical data for the fillers. Drawings of the items may be 
found in Appendix D. 

Filler 
zinc Oxide 

Table 8-2 
Chemical Data of Ordnance Fillers 

Synonym (s I Chemical Formula 
zn0 

Smokeless Powder 
(mixture) 

Nitrocellulose 
Dinitrotoluene 
Dibutylphthalate 
Diphenylamine 

Cellulose Nitrate [C&&5 (NOPI 31 n 
DNT CH3C6H3 (NO*) 2 
gelling agent 

Cd4 (C02C4H9) 2 
DPA 

(CsH5) 2NH 

Titanium Tetrachloride TiC14 

Red Phosphorous P 
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60% Nitrocellulose [W&305 (Noz) 31 
39% Nitroglycerin CH2N03CHN03CH2N03 

0.75% Diphenylamine (GA,) 2NH 

Trinitrotoluene (CH3) Wz (N02) 3 

Tracer Composition 
Various Combinations 

Strontium Nitrate 
Polyvinyl Chloride PVC CH,=CHCl 
Strontium Peroxide 

Ammonium Nitrate 
(CH3) Cdz (NOz) 3 

9. Other Environmental Hazards 

a. Hazardous, Toxic, and Radiological Waste 

The OE team did not observe any potential HTRW 
sites at the former Holtville Rocket Target 1R (#94). 

b. Building Demolition/Debris Removal 

The OE team did not observe any structures or 
residual materials, which indicate a potential requirement 
for initiating BD/DR projects. 
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