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EXECUTIVE SUMMARY 

The purpose of this report is to present the findings of 
a records search and site inspection for potential ordnance 
contamination located at an 1800 acre site, thought to be 
the Former Temecula Bombing Range. This site is located on 
the Piano Trabuco (also known as Trabuco Mesa) in Ranch0 
Santa Margarita, Orange County, California, far removed and 
completely unassociated with the town of Temecula, 
California. The 1800 acre range lies within the partially 
completed planned community of Ranch0 Santa Margarita, which 
is located east of Mission Viejo and south of the O'Neill 
Regional Park. 

This investigation was performed by ammunition 
specialists from the U. S. Army Defense Ammunition Center 
and School located in Savanna, Illinois, and ammunition 
specialists from the Rock Island District Corps of 
Engineers, Rock Island, Illinois. Engineering oversight was 
provided by the Rock Island District. 

The 1800 acre site investigated, per the Inventory 
Project Report (INPR), was taken by condemnation in a 
petition filed by the Secretary of the Navy, dated February 
21, 1944. The Executive Order, granting immediate 
possession, was to establish a bombing/target range in 
connection with the Marine Corps Air Station at El Toro, 
California. A lease was later negotiated which reverted 
back to the date of condemnation. The acreage was utilized 
until 1949, at which time the lease was modified to include 
only 503 acres. In 1956, this lease was relinquished and 
the land reverted back to its original use - farm/graze 
land, until development of the area began in 1984. 

During the process of land development for the Ranch0 
Santa Margarita Planned Community, several removal actions 
were performed by EOD of OEW that had been gathered 
throughout the area. Eventually, when quantities became too 
great for removal/support by EOD, the Santa Margarita 
Company began steps to remove the OEW on their own. Several 
tons of OEW that were detected and gathered by hand were 
buried within the development under 20 feet of soil in the 
golf course area (8th hole). Approximately 61 tons more 
were transported to a remote location off-site (Chiquita 
Canyon) and stockpiled. This stockpile was ultimately 
removed during October and November of 1991 under COE 
Contract Number DACA 87-91-D-0010. 

The historical literature search revealed that the 1800 
acres addressed in this ASR was possibly not the Temecula 
Bombing Range, but rather, the Piano Trabuco Target Area. 
While historical documentation did use various names for 
this 1800 acre site, the only documentation located that 



used the name "Temecula" contained information and dates 
inconsistent with the known history of the 1800 acre site 
addressed in this ASR. The actual Temecula Bombing Range is 
believed to be located in Riverside County, California, and 
referred to as "Target No. 107", used by Permit of the Vail 
Company to the United States of America. 

The site visit was conducted l-5 March 1993, to visually 
verify the presence, or non-presence, of ordnance and 
explosive waste (OEW). Based on the records accumulated 
during the records search, particular attention was directed 
toward developing disbursement patterns in order to 
limit/expand particular areas of known or possible OEW 
contamination. The site inspection revealed no visual 
ordnance or component parts. 

Personal interviews included the General Superintendent 
of the Santa Margarita Company, the current developers of 
the area. His actual involvement in site operations enabled 
him to give the approximate locations of OEW uncovered 
throughout the development of the entire 1800 acre site. 
His account clearly indicates that the target source used by 
the pilots was an adobe hut (a current historical marker) 
located in the south-west section of the site, with 
disbursement lying predominantly in the southern half of the 
1800 acres. 

The types of ordnance that have been recovered include 3 
lb., 4 lb., and 25 lb. practice bombs (generically referred 
to as "target markers") and 2.25", 3.5", and 5" rockets. 

While numerous quantities of OEW have been recovered 
over the years, there have been no reports of injuries or 
deaths. 

There is no evidence that any structures or facilities 
were built/used by the Navy or Marine Corps during the use 
of this site. Consequently, there are no recommendations 
for further investigation in areas other than OEW. 
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1. INTRODUCTION 

a. Subject and Purpoee 

(1) This report presents the findings of an 
historical records search and site inspection for ordnance 
and explosive waste (OEW) presence located at the Former 
Plano Trabuco Target Area (originally thought to be Temecula 
Bombing Range) at Rancho Santa Margarita, 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 purpose of this investigation was to 
characterize the site for potential OEW contamination, to 
include chemical surety/warfare material and conventional 
munitions with chemical fillers, i.e., CN, colored smoke, 
etc. This was achieved through thorough evaluation of all 
historical records, interviews, and the on-site visual 
inspection results. 

b. scope 

(1) The investigation focused on 1800 acres of land 
that was used as the Plano Trabuco Target Area for practice 
dive bombing by the Marine Corps and Army Air Corps. 

(2) 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, and the 
site inspection. It further provides a complete evaluation 
of all information to assess current day potential ordnance 
contamination, where actual ordnance presence has not been 
confirmed. 



2. PREVIOUS INVESTIGATIONS 

a. Preliminary Aeseesment 

(1) A Preliminary Assessment of the Plano Trabuco 
Target Area was conducted under the Defense Environmental 
Restoration Program, Formerly Used Defense Sites (DERP FUDS) 
by the U.S. Army Corps of Engineers, Los Angeles District 
(Ref B-7). At that time, the Findings and Determination of 

Eligibility (FDE), dated 1 Feb 1991, concluded that the 1800 
acre site located on Plano Trabuco in Orange County, 
California, had been formerly used by the U.S. Marine Corps 
(see document E-l). 

(2) While the actual acreage addressed in the FDE 
was accurate, the equation of this acreage to the Temecula 
Bombing Range appears to have been inaccurate, (a subject 
that will be addressed in Section 4 of this report). 

(3) This investigation concluded that there were 
eligible categories under the DERP FUDS program. Due to the 
fact that the site was found to have been used as a practice 
target range for Marine Corps pilots (and possibly Army Air 
Corps pilots), an Ordnance and Explosive Waste (OEW) project 
was recommended; DERP FUDS OEW Project Number J09CA020901, 
the principle subject of this report (see document E-2 and 
TABLE 2-l). 

DERP-FUDS PRELIMINARY ASSESSMENT PROJECTS 
Project DERP Present 
NUlTlkEI cateqory Phase comments Location 

CON/HTRW None Recommended - 

HTRW None Recommended 

BD/DR None Recommended 

J09CA020901 OEW SI Ordnance 01 Entire 
explosive 1800 Acres 
contamination (see Plate 

1) 

b. Interim Removal Project 

(1) An interim removal of stockpiled OEW was 
conducted by IT Corporation under Contract No. DACA 87-91-D- 
0010 (Ref B-81. OEW that had been removed from the 1800 



acre site by developers was transported to an off-site 
location (Chiquita Canyon). This project involved the 
removal of the approximately 61 tons of OEW from the canyon. 
The removal began 1 October 1991 and completed 5 November 
1991, with the final report dated 15 January 1992 (see 
document E-3). 

3. SITE DESCRIPTION. 

a. Existing Land Usage 

(1) The Plano Trabuco Target Area consisted of 
approximately 1800 acres of land just east of Mission Viejo, 
California, in Orange County. The facility covered portions 
of Sections 10, 11, 14, 15, 21, 22, 23, 27, 28, 32, and 33, 
Township 6 South, Range 7 West, and portions of Sections 4 
and 5, Township 7 South, Range 7 West of the San Bernardino 
Base and Meridian (see Plate 1). 

(2) The entire 1800 acres of land lies within a 
5,000 acre area that is currently owned by the O'NeiIl 
family, with its operational entity under the Santa 
Margarita Company. This company is currently amidst the 
development phase of a planned community called Rancho Santa 
Margarita. TABLE 3-l and Plate 2 represent the current land 
usage/status of the area. 

TABLE 3-l 

USAGE ACREAGE USAGE USAGE 
Residential 811 6,GOOt 15, ooot 

Units Units 
17,000+ 40,000 

Residents Residents 

Open Space 135 

Business Park 450 30 Lots 113 Lots 

Town Center 270 25 Units 2,400 Units 

Recreation 132 Golf Course 

1 

3 



b. Meteorological Data 

(1) The region lies in the semi-permanent high 
pressure zone of the eastern Pacific. The overall climate 
is mild, tempered by cool sea breezes and interrupted 
infrequently by periods of extremely hot weather, winter 
storms, or the Santa Ana winds. Daytime breezes flow 
easterly from the coastal area, west of the site. While 
these conditions result in some variety of weather 
conditions, temperature and humidity are usually well within 
the limits of human comfort. 

(2) During periods of high temperatures, the 
relative humidity is usually below normal. Average winter 
temperatures (November - April) generally range between 45 
degrees Fahrenheit and 65 degrees Fahrenheit, with a record 
low of 28 degrees Fahrenheit being recorded in January of 
1949. The average summer temperatures (May - October) range 
from 60 degrees Fahrenheit to 80 degrees Fahrenheit, with a 
record high of 106 degrees recorded in June of 1973. 

(3) While annual precipitation may vary markedly 
in monthly and seasonal totals, most rainfall occurs during 
the winter months, with 85 percent of the average annual 
total of 14 inches falling from November through March. The 
average monthly winter rainfall is 2.28 inches, while the 
monthly average for summer is only .18 inches. Extreme 
variance in these monthly and annual totals are not 
uncommon. Monthly totals of 0 inches have been recorded 
many times, with a monthly high of 14.94 inches recorded in 
January of 1969, and an annual high of 31.28 inches recorded 
in 1941. While thunderstorms are infrequent, occasional 
flash flooding can be expected in the canyon areas. 

(4) The average wind speeds are rather low. 
However, in the fall, winter, and early spring months, 
occasional descending (Santa Ana) winds coming from the 
north over ridges and through passes may reach speeds of 35 
to 50 miles per hour, and may pick up/carry considerable 
amounts of dust (Ref B-2 and B-3). 

C. Geology and Soils 

(1) Regional Geology 

(a) The region is generally underlain at depth 
by a sequence of marine sedimentary rocks ranging in age 
from Eocene to Middle Miocene. Capping the rock units are 
river terrace deposits of late Quaternary age. These 
terrace materials represent ancient river floodplain 
sediments which were deposited when sea level was at a 
higher elevation than present. Occupying the streambed and 
canyon floor areas are recent alluvial and colluvial 

4 



sediments representing the current floodplain depositional 
cycle. 

(b) Outcroppings of three bedrock units that 
have been mapped are: Topanga, Vaqueros, and Sespe 
Formations. The Topanga Formation consists of a pale tan to 
yellow-brown silty sandstone with minor quantities of 
siltstone. Slope stability within the Topanga Formation is 
generally good, except in siltstone or interbedded siltstone 
and easily crumbled sandstone beds, where slumping and 
bedding plane slides are fairly common. 

(c) The Vaqueros Formation consists of a pale 
gray to pale yellow-brown silty fine to medium grained 
massive sandstone. Occasional white to very pale gray ash 
beds were noted in exposures. Materials within the Vaqueros 
Formation are susceptible to landsliding and generally occur 
on siltstone strata. 

(d) The Sespe Formation is a non-marine and 
marine interbedded reddish-brown to gray sandstone, silty 
sandstone with minor quantities of interbedded siltstone, 
and mudstone. Slope stability is moderately high overall, 
but commonly poor in clayey and silty horizons. 

(e) Surficial deposits include river terrace 
deposits, alluvium, colluvium, and artificial fill. These 
materials represent ancient floodplane materials deposited 
by previous Arroyo Trabuco and Tijeras Canyon stream 
activity and generally consist of brown to reddish-brown and 
gray silty sands with frequent gravel and cobble fractions. 
Slope stability is rated moderately good. The engineering 
properties of these bedrock and surficial materials varies 
considerably, however, the Vaqueros formation bedrock has 
been indicated as susceptible to landsliding (Ref E-2, B-b, 
and E-9). 

(2) Site Geology 

(a) The 1800 acre site is composed 
predominantly of Vaqueros Formation Bedrock. Surficial 
deposits found within the site include river terrace 
alluvium, recent alluvium, and colluvium (see do--nent L-l). 

(b) Existing landslide areas are evidenced 
predominantly within the southeastern portion of the site, 
(near the golf course area) and in the Island Pasture area. 

(cl The predominant local seismic hazard is 
the Cristianitos Fault Zone. The fault and a related 
subparallel splinter trace occur through the southern end of 
the site. The Cristianitos Fault Zone generally is 
considered inactive, though the issue is yet to be 
completely resolved. Several other faults (also considered 
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inactive) exist in proximity to the area. Liquefaction 
hazard potential, if present at all, is considered most 
likely within the active Arroyo Trabuco and Tijeras Canyon 
drainage courses (see document L-2). 

(3) Site Soils 

(a) Surface soil units that have been 
identified on site belong to the Bosanko, Botella, 
Calleguas, Cieneba, Modjeska, and Myford Series (see 
document L-3). 

(b) The predominantly occurring soil within 
the plane falls into the Modjeska Series. It ranges from 
reddish brown near the surface, to pale or yellowish brown 
at greater depths. It is generally a gravely, sandy loam 
occurring at depths up to 71 inches, with surface and 
subsurface structure ranging from 30 percent to 35 percent 
cobbles, and 20 percent to 25 percent pebbles. There is 
generally a low shrink-swell potential. If the soil is 
bare, the runoff is slow to medium and the erosion hazard is 
slight to moderate. Intermittent areas of Myford Series 
soils occurring within the Modjeska soils are pale brown to 
pinkish gray sandy loam at surface level; brown sandy clay 
loam at subsurface and substratum levels. They represent 
very slow permeability characteristics, and medium/moderate 
runoff/erosion hazards. 

(c) The Island Pasture, lying on the south 
western portion of the site, consists predominantly of 
Bosanko clay soils, with high shrink-swell potential. 
Permeability is slow, with runoff ranging from medium to 
high. Consequently, the erosion hazard ranges from moderate 
to high. The outer perimeters of the pasture area consist 
of Botella Series soils consisting of grayish brown silty 
clay loam, with a hard, friable, sticky texture. Runoff/ 
erosion of this area is medium/moderate. However, the inner 
most portion of the pasture area consists of Calleguas clay 
loam, with slopes of 50 percent to 75 percent. The soil is 
a pale brown clay loam and shale clay loam 15 inches thick. 
Underlying material is soft fractured shale with lime 
coating-,. With a rapid/high runoff/erosion hazard, this 
location is highly susceptible to land slides. 

(d) The outer perimeters of the site, the 
area where the suspected target lies, consist largely of 
Cieneba sandy loam with 30 percent to 15 percent slopes. 
This layer is only 5 inches to 15 inches deep over bedrock. 
Geologic erosion is active, and small landslides are common. 
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d. Hydrology 

(1) The Plano Trabuco area is located within the 
upper western portions of the San Juan Creek Watershed. The 
principal streams within this watershed are the San Juan 
Creek, Arroyo Trabuco and the Oso Creek, all of which rise 
in the Santa Ana Mountains and flow generally west and south 
to their confluence near San Juan Capistrano, and ultimately 
to the Pacific Ocean. The study area is situated within the 
Arroyo Trabuco drainage area, with the Arroyo Trabuco and 
its tributary, Tijeras Canyon, forming the primary drainage 
course through the study area. The three-mile reach of 
Arroyo Trabuco in the vicinity of its Tijeras Canyon 
confluence is subject to rising groundwater and, therefore, 
usually has year-round stream flow. Surface drainage 
patterns within the area generally follow the existing 
natural topography, directly to both the Arroyo and Tijeras 
Canyon stream courses. 

(2.1 Groundwater within the site occurs primarily 
in the water-bearing alluvial and colluvial deposits within, 
and adjacent to, the Arroyo Trabuco and Tijeras stream 
courses. Surface runoff flowing within these streams is the 
primary source of recharge to the underlying basin aquifers. 
The groundwater within the basin is of variable quality. 
Total Dissolved Solids (TDS) concentrations are indicated to 
range from 250 to 500 mg/l in the upper areas, and from 300 
to 1250 mg/l in the downstream areas (Ref B-2). 

e. Cultural Resources 

(1) While the general area does contain several 
species of vegetation that are considered sensitive, they 
occur in very limited quantities, if at all, on the actual 
1800 acre study area. However, the Catalina mariposa lily, 
designated rare in the Inventory of Rare and Endangered 
Vascular Plants of California, occurs on native grassland 
slopes bordering the site, and occasionally in the sage 
scrub. 

(2) No species of Wildlife designated as rare, 
endangered, or threatened have been identified in the stuay 
area. However, a number of avian species afforded special 
status by the federal government, state of California, or 
National Audubon Society are present on site. They are 
included in TABLE 3-2, Cultural Resources (Ref B-2). 

(3) Several documented historic, archaeological, 
and paleontological sites occur within the study area. These 
are included in TABLE 3-2 below. It should additionally be 
noted that, while specific sites have been noted within the 
area, it is anticipated that other sites may exist that have 
not yet been documented. Consequently, mitigation by the 
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Environmental Management Agency (EMA) would be required 
prior to any intrusive digging. 

TABLE 3-2 
CULTURAL RESOURCES 

iesource 
Xassification Type Comment 

Qildlife Golden Eagle Protected by Federal 
Bald Eagle Act 

White-tailed 
Kite 

Prairie Falcon 

Fully Protected by 
State of CA 

Federally Designated - 
Status Uncertain 

Marsh Hawk, Red- National Audubon 
Shouldered Hawk Society 
Belted Kingfisher (blue listed as 
Kestrel, Cooper's declining in 
Hawk, Grasshopper population) 
Sparrow, Barn Owl, 
Yellow Warbler, 
Western Bluebirds 

Jegetation Catalina Mariposa Inventory of Rare and 
Lily Endangered Vascular 

Plants of CA (Rare) 

-Iistorical Trahuco Adobe 
Site 876 

CA Inventory of 
Historic Resources; 
Ruins (Apparent Range 
Target) 

San Francisco 
Solano 
Site 876 

CA Inventory of 
Historic Resources; 
"Portola Campsite" 
near Adobe Hut 

Unnamed Historic Potential Site for 
Site Historic Artifacts 

Archaeological/ Various 
Paleontological 

Orange County EMA; 
Mitigation Required 
Prior to Intrusive 
Measures 
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4. HISTORICAL ORDNANCE USAGE ON-SITE. 

a. Chronological Site Summary. 

(1) The Plano Trabuco Target Area was used by the 
Department of the Navy (United States Marine Corps) during 
WW II as a practice bombing range. The Target Area was 
located in Orange County, California, and is currently owned 
by the O'Neill Family with operational entities under the 
Santa Margarita Company. The Navy/Marine Corps pilots used 
this site as a practice bombing/target range in conjunction 
with the Marine Corps Air Station (MCAS), El Toro, 
California. This target area was established in 1944 and 
used well into the 1950s (1944-1956). The 1800 acre area of 
flat plain near Saddleback Mountain, called Piano Trabuco, 
lies within what is now the 5,000 acre Rancho Santa 
Margarita Planned Community. It lies 10 miles southeast of 
El Toro Marine Corps Air Station and 5 miles northeast of 
Mission Viejo (see document L-4 and Plate 1). 

(2) On 21 February 1944, the Secretary of the Navy 
acquired "1800 acres of land, more or less, situated in the 
County of Orange, State of California" at Trabuco Mesa by 
condemnation for military purposes. The order on the 
petition for immediate possession stated "That the plaintiff 
United States of America is hereby granted the immediate and 
exclusive possession of the real property hereinafter 
described for use by the Navy Department of the United 
States as a bombing and target range in connection with the 
United States Marine Corps Air Station at El Toro, 
California;..." (see document G-l). Later in 1944 a lease 
agreement was negotiated with the landowner for the period 
subsequent to 1 July 1944. Thus, an amendment requesting 
"that the petition in condemnation be amended to state that 
the estate sought is a term for years ending June 30, 1944." 
was initiated (see document G-2 and G-3). 

(3) In 1945, the United States Government paid 
landholders and tenants "just compensation" for the 
condemnation and taking of property, to include crops and 
crop damages (see documents G-4, G-5, and G-6). A lease was 
further negotiated for continued use of said land, with 
renewal to be continued on a yearly basis (see document 
G-7). 

(4) On 1 April 1946, the property was released to 
the estate of Jerome O'Neill, its original owner, and used 
by the Navy under lease (see document G-8). In 1949, there 
was an apparent modification to the lease to reduce the 
leased area from 1800 acres to 503 acres for government use 
(see documents F-8, F-9, F-10 and Plate 1). 
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(51 The Navy (and perhaps the Army Air Corps) used 
this site as a practice bombing/target area in conjunction 
with the MCAS until 1956 (Ref B-17 and B-18). At that Zime, 
the use of the land was relinquished by the Navy and 
ultimately returned to its original usage - graze land and 
farming (see documents H-l and H-2). 

(6) During the years following DOD use, hundreds 
of practice bombs and target markers were found and 
stockpiled by individuals that farmed the land. When plans 
for development of the area were begun in 1984 by the Santa 
Margarita Company, a joint clearance operation was conducted 
by the Orange County Hazardous Device Squad (OCHDS) and the 
El Toro MCAS Explosive Ordnance Disposal (EOD) Unit. 
Fourteen dump trucks of surface and stockpiled certified 
inert OEW were removed from the area, and four hundred forty 
eight suspect items were destroyed (see documents F-11 and 
F-12). 

(7) In 1984, actual development/construction of 
the Ranch0 Santa Margarita Planned Community began, 
encompassing the original 1800 acres of the Former Piano 
Trabuco Target Area. Today, this area exists as a 
moderately populated community, with a continually 
increasing number of businesses, residents, and public 
facilities (see Plates 1 and 3). 

b. Ordnance Related Records Review. 

(1) Research efforts began with a thorough review 
of all reports, newspaper articles, historical documents, 
and reference material gathered during the archival records 
search. During this review, an effort was made to focus on 
areas of potential GE'rr contamination as described in the 
Inventory Project Report (INPR) (Ref B-7). 

(2) Information gathered and personal interviews 
with local people in both Rancho Santa Margarita and Olde 
Towne Temecula, California, leaves some question as to the 
actual name of this target range. Numerous historical 
routing slips and letters/memos were uncovered with 
correspondence discussing "1800 acres of land, more or less” 
used as a practice target area. While various -.:mes were 
equated to this 1800 acres (all somewhat logical in nature), 
m documents specifically discussing the 1800 acres ever 
used the name "Temecula" (see documents F-3, F-4, F-5, and 
F-9). Additional correspondence was also obtained that 
could be linked to the 1800 acre site by names used in 
documents F-3, 4, 5, and 9 (see documents F-6, F-7, F-8, and 
F-10). The name most frequently used in said documentation 
is "Piano Trabuco Target Area". Consequently, this is the 
name that has been used throughout this ASR. 
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(3) A separate routing slip dated 29 September 
1945 and titled "Temecula Targets, Discontinuance of." was 
located. No correspondence was attached (see document F-l). 
A second routing slip dated 1 March 1946 and titled "Bombing 
Target No. 107, Vail Co, Permitter" was also obtained. 
This slip included attached correspondence which 
specifically located Target 107 in Riverside County, 
California (near Temecula). It stated that "restoration (of 
target area) has been completed." (see document F-2). It is 
not an absolute that the two documents (F-l and F-2) are 
related. However, based on the fact that the 
decontamination/discontinuance of Plano Trabuco was not 
addressed until the late 19409, it does not seem likely that 
document F-l was referring to the 1800 acre site addressed 
in this ASR (see document F-5). Additionally, due to the 
logical progression of dates on documents F-l and F-Z, and 
the more rational location for a site called "Temecula 
Bombing Range" (noting that all persons interviewed had no 
idea why the subject site was being referred to as 
Temecula), the apparent conclusion is that the 1800 acre 
site addressed in this ASR is not Temecula Bombing Range. 

(4) Documentation was located indicating the 
reduction of the 1800 acre site to 503 acres on the southern 
portion. A memorandum dated 1949, from the Commandant of 
the Eleventh Naval District stated that "the excess portion 
of Plano Trabuco Target Area had been cleared of all surface 
scrap, and requested that arrangements be made for 
decontamination by screening the area with a mine detector. 
The District Public Works Officer has attempted, without 
success, to locate suitable mine detection equipment and 
qualified operating personnel to determine whether the 
excess target area was cleared of buried hazardous 
material." However, documentation was not found to clearly 
indicate if mine detectors were ever obtained to complete 
subsurface decontamination (see documents F-6, F-7, F-8, 
F-9, F-10 and Plate 1). 

(5) The search uncovered various newspaper 
articles (see documents H-l thru H-3) and documents to 
verify that large quantities of OEW have been recovered/ 
removed from the former target area. In 1984, the Santa 
Margarita Company began plans for the construction of a 
housing development on the former bombing range area. It 
was during this time that the developer encountered large 
amounts of OEW at the site, some of which had been 
stockpiled over the years by farmers utilizing the land. 
The Orange County Hazardous Device Squad (OCHDS) was 
contacted. They began making daily responses to the 
development to pick up the ordnance (see document F-11). 

(6) On 16 June 1984, the OCHDS and the El Toro 
MCAS Explosive Ordnance Disposal (EOD) Unit jointly 
commenced a surface sweep clearance operation which was 
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completed on 30 June 1984. Fourteen dump trucks of 
certified empty ordnance were transported from the site. 
Four hundred forty eight ordnance items suspected of 
containing spotting charges were destroyed (see document 
F-12). 

(7) On 30 August 1984, the Executive Vice 
President of Rancho Mission Viejo, a company affiliated with 
the Santa Margarita Company, wrote a letter to the MCAS 
requesting the EOD perform a sub-surface sweep. The MCAS 
initially agreed until the EOD conducted a Search 
Effectiveness Probability Study and reported that "to sweep 
the area with the equipment available at that time, it would 
take nearly seven years." Using all of the Mk 26 ordnance 
locators on the West Coast, only 32 percent certification 
would have been achieved. The MCAS did agree to provide EOD 
support during all heavy equipment operations. This 
assistance was provided for approximately 6 weeks to 
commence on 3 October 1984 (see document F-11). 

(8) In May 1985, Ranch0 Mission Viejo Vice 
President of Operations wrote to the MCAS requesting 
assistance in locating any remaining target markers as well 
as aerial photographs of what they believed was the primary 
impact area. The MCAS promised to continue to assist the 
company, noting that over 50,000 pounds of ordnance had 
already been recovered by their personnel. The El Toro MCAS 
EOD Unit provided assistance, when requested, and picked up 
about one to five items from the site on approximately a 
quarterly basis for the next several years (see document 
F-11). 

(9) In August 1988, the Mission Viejo's Vice 
ELeaident of Operations requested EOD to pick up ordnance at 
the site (see document F-13). Upon inspection, the officer 
in charge of the EOD Unit was concerned about the large 
quantity of ordnance apparently piled up at the site by 
construction personnel. When the EOD unit was unable to 
give continued support due to manpower and/or funding 
restraints, the decision was made by the Ranch0 Santa 
Margarita Company to hire a firm, at their own expense, to 
remove the ordnance. This lead to the accumulation of two 
stockpiles of OEW. One quantity was buried twenty to thirty 
feet below the surface during grading operations. This 
location currently exists under the 8th hole of the Tijeras 
Creek Golf Course (see Photos J-1 and J-7, and Plates 2 and 
4). The second quantity (61 tons) was removed from site by 
hand and transported by truck(s) to a remote location 
outside the development area - Chiquita Canyon. It was 
completely fenced in and locked for safety/security (see 
Plate 2). This stockpile was ultimately removed by IT 
Corporation in 1991 under contract with the U.S. Army Corps 
of Engineers, Huntsville Division, Huntsville, Alabama (see 
document E-3 and Photos K-l thru K-4). 
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(10) In addition to the numerous clearances of 
ordnance that have taken place, information was obtained 
indicating the procedures followed by the contractors during 
development of the current Rancho Santa Margarita Community. 
In an effort to remove any OEW existing in what was 
determined to be the target area (the southern portion of 
the site/golf course area), the following procedures were 
followed: 

(a) The soil was turned over and all material 
2' - 3' deep was run through a 4" vibrating screen with all 
OEW being removed. This was done from the most concentrated 
point out to a limit of approximately a 400' to 500' radius 
of the target. 

(b) The area was walked using metal detectors 
capable of detecting to a depth of 2' 

(c) Notices were/are given out by the 
developer to residents (old and new) stating the history of 
the area, the procedures followed during development (as 
stated above), and information/pictures of types of ordnance 
that have been recovered. It also contains an emergency 
phone number to call should they encounter any suspect 
ordnance (see documents E-4 and 1-l). 

(11) The collection of records obtained concerning 
the Plano Trabuco Target Area was reviewed regarding the 
specific types of practice bombs and rockets used at the 
site. While no precise list could be located, the devices 
used have been determined through evaluation of items 
recovered and knowledge of ammunition typically used during 
that time-frame. This information is discussed in Section 8 
of this report. 

(12) While records clearly indicate continual 
recovery of OEW at the 1800 acre site, there has never been 
any known/reported deaths or injuries. 

c. Personnel Interviews 

(I) Personal interviews were conducted ,n 3 March 
1993, on-site at the Rancho Santa Margarita. The Director 
of Corporate Relations, Mr. James L. Williams, and the 
General Superintendent of the Santa Margarita Company, Mr. 
Glen Land, presented mapping and explanations of the 
location/development of the community. They reviewed the 
procedures used by the company during development to assure 
the residents/public safety (as noted in Section 4.b.(lO) 
above). Mr. Land, who was directly involved with grading 
operations during site development was able to indicate on a 
drawing of the site, the approximate areas associated with 
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various concentrations of retrieved ordnance (see Plate 2). 
Mr. Williams stated that all debris found through the years 
had been picked up by hand without incident. He indicated 
that all residents are well informed of the prior use of the 
site as a practice target range, and presented the "Welcome 
Packets" given to current and prospective buyers. These 
packets presented information and pictures of the ordnance 
that has been recovered. They also included a 24 hour hot 
line for reporting any potential ordnance one may detect 
(see document E-4). He then noted that they have had no 
reports of ordnance to their hot line for the last couple of 
years, more or less. Mr. Williams, who is retired from the 
Marine Corps and possesses some understanding of the 
ordnance being encountered, explained that in prior 
conversations with EOD personnel, he was told that ordnance 
recovered that may have contained spotting charges or 
primers that had not functioned, were deteriorated/rusted to 
a point that they would probably not function now (I-I). 

(2) Mr. Ronald Ress, Legal Counsel for the El Toro 
MCAS, has been involved with the process/mitigation between 
the O'Neill Family (Santa Margarita Company) and DOD since 
1984. The interview with Mr. Ress basically proved to 
confirm the information given us by Mr. Williams. He noted 
that the "system" was not equipped to handle the type of 
problems encountered by the developers at the time. 
Consequently, the decisions made by the developers to remove 
the ordnance at their own expense was, in his opinion, 
understandable (see document I-2). 

(3) Personal interviews were conducted with Mr. 
Tony Tobin, Temecula Museum Curator, and Mr. Louie 
Roripaugh, both current residents of Temecula, California. 
Mr. Roripaugh is 86 years old and has lived in the area all 
his life. Neither of these gentleman had ever heard of 
"Temecula Bombing Range" (see Document I-3). 

(4) All persons interviewed, that had any 
knowledge of the area, had no idea why this 1800 acre site 
was being referred to as "Temecula Bombing Range". One 
person commented that "only the Army seems to call it that," 
apparently referring to the Corps of Engineers (see 
documents I-l thru I-3). 

(51 A telephone conversation with the Orange 
County Hazardous Device Squad did confirm at least one call 
recently received concerning retrived ordnance in the Santa 
Margarita Area. While he could not be precise, he suspected 
that there have been a few calls of ordnance in the area in 
recent years (see document I-6). 

14 



5. REAL ESTATE 

a. Confirmed Formerly Used Defense Site 

(1) Former land usage by the Department of Navy, 
U.S. Marine Corps was previously confirmed for the entire 
site as summarized in section 4.a of this report (see 
documents G-l thru G-8). The 1800 acre site, located on 
Trabuco Mesa near Mission Viejo, California, was used by the 
U.S. Marine Corps (and possibly the Army Air Corps) as a 
practice target range for aircraft pilots based at El Toro 
Marine Corps Air Station, California. 

(2) By 1956 all acreage that had been leased/used 
by the Department of the Navy was relinquished. Today, no 
ownership or usage of any part of the Former PJano Trabuco 
Target Area remains with the Department of Defense (DOD) or 
any other agency within the Federal Government (see document 
L-4). 

b. Potential Formerly Used Defense Site 

II) All information obtained during the archives 
search, site visit, and personal interviews has verified the 
accuracy of the ownership of the said 1800 acre site, 
However, because documentation has been discovered that 
indicates the site investigated may not have been the 
Temecula Bombing Range, the target area believed to have 
been the actual Temecula Bombing Range now exists as a 
potential FUDS site. 

(2) Documentation indicating the exact location of 
the potential Temecula Bombing Range (Target No.1071 can be 
found at Appendix F, document F-2. It was located in 
Riverside County, California, and used by permit of the Vail 
Company to the United States of America. 

(3) In should be further noted that the title on 
document F-l reads "Temecula Targets, Discontinuance of" - 
pluralizing the word "Targets". This would indicate the 
potential for several locations to exist. 

6. SITE INSPECTION 

a. General Procedure8 and Safety 

(1) During the period 28 February - 4 March 1993, 
members of the Assessment Team traveled to the Piano Trabuco 
Target Area, Rancho Santa Margarita, Orange County, 
California. The primary task of the Assessment Team was to 
assess OEW presence/potential due to usage/disposal of the 
area as a target range. On-site inspection was limited to 
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non-intrusive methods, i.e., subsurface sampling was not 
authorized nor performed. 

(21 Real estate rights of entry were not obtained 
by inspection personnel due to the willingness of the land 
owners to accommodate the assessment team. As such, control 
and jurisdiction of the site remained with the owners during 
this inspection. 

(3) A site safety plan was developed and utilized 
by the assessment team to assure safety from injury during 
the site inspection. A pre-inspection briefing was 
conducted which stressed that OEW should only be handled by 
military EOD personnel (Ref B-14). 

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

(5) The visit began at the office of the Rancho 
Santa Margarita Community Visitor Center, with an exchange/ 
discussion of information among Mr. James L. Williams, 
Director of Corporate Relations, Mr. Glen Land, General 
Superintendent, and the Assessment Team members, Ms. Mary Jo 
Civis and Mrs. Alma T. Harris. Dusing this exchange it was 
determined that OEW had been unearthed when construction of 
the Rancho Santa Margarita began in the 1984/85 time frame, 
and continued throughout 1989/90 (see document I-l). 

(6) Mr. Land accompanied the Assessment Team on a 
visual inspection of the Ranch. Before proceeding, he 
presented the inspection team with blueprints of the Santa 
Margarita Development and pointed out specific areas where 
ordnance was retrieved, indicating the basic quantities/ 
disbursement. He also pointed out where the heaviest 
concentrations of OEW were located. He stated, and Mr. 
Williams confirmed, that to date, there has been no ordnance 
found at the proposed Las Flares site/development where 
grading is currently taking place (see document I-l and 
Plate 23. 

b. Target Area 

One theorized target area used by the pilots was an 
adobe hut, the remnants of which are considered an 
historical marker (see Photos J-1, J-4 and Plates 2 and 4). 
This was the area with the heaviest concentrations of OEW 
found by the Santa Margarita Company during land 
development. No OEW was observed in this area. 
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c. Tijeras Creek Golf Course (8th Hole) 

During our inspection of the site, Mr. Land pointed 
out the Tijeras Creek Golf Course; in particular, the 
fairway for the 8th hole. This is the location of several 
tons of buried OEW. It had been gathered/excavated by the 
Ranch0 Santa Margarita Company during land development and 
buried 20' to 30' under the surface of the fairway (see 
Photos J-I, J-7, and Plate 2). No OEW was observed by the 
inspection team in this area. 

d. Chiquita Canyon 

Chiquita Canyon is not a part of the 1800 acre 
site. It is a remote location where the Santa Margarita 
Company transported tons of ordnance that had been removed 
from the 1800 acre site (see Plate 2). Due to prior 
flooding in the canyon area, the inspection team was unable 
to reach the actual location of the stockpiled ordnance. 
Our observations were limited to a distant siting of 
Chiquita Ridge (see Photo J-S). It was pointed out by Mr. 
Land however, that the canyon was completely clear of OEW. 
He noted that the COE had contracted for its removal (see 
document E-3 and Photos K-l thru K-4). 

e. overall Acreage 

Various locations throughout the site were visited. 
Fully developed locations, along with areas of current 
grading activities were observed (see Photos J-2, J-3 and 
J-6). No observations of OEW were made. 

7. EVALUATION OF ORDNANCE PRESENCE 

a. General Procedures. 

(11 Each subsite was evaluated to determine 
confirmed, potential, or uncontaminated ordnance presence. 
Confirmed ordnance contamination is based on verifiable 
historical evidence or direct witness of ordnance items 
since site closure. Verifiable historical record evideilce 
consists of ordnance items located on site and documented by 
local bomb squads, Military Explosive Ordnance Disposal 
(EOD) Teams, newspaper articles, correspondence, current 
findings, etc. Direct witness of ordnance items consists of 
the site inspection team directly locating ordnance items by 
visual inspection. Additional field data is not needed to 
identify a confirmed site. 

(2) Potential ordnance contamination is based on a 
lack of confirmed ordnance. Potential ordnance 
contamination is inferred from records or direct witness. 
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Inference from historical records would include common 
practice in production, storage, usage, or disposal, at that 
time, which could have allowed present day ordnance 
contamination. Potential ordnance contamination could also 
be based on indirect witness or from present day site 
features. Additional field data is needed to confirm 
potential ordnance subsites. 

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

b. Target Area 

(1) No information was obtained to indicate that 
any target was emplaced at this site. The target area is 
"theorized" based on two facts: 

(a) Disbursement of the ordnance noted by the 
developers clearly indicated that the largest quantities 
were spread around the vicinity of the hut. 

(b) During the time frame the area was used 
by the pilots, no other structures were known to be located 
on the plane. Consequently, the adobe hut most probably 
seemed like "something to aim at". 

(2) While the adobe hut has been indicated as the 
apparent target, it is important to note that it is located 
on the extreme western edge of the site boundary (possibly 
even outside the boundary itself). This fact equates to OEW 
contamination outside the technical area of the FDE. 

C. Tijeras Creek Golf Course 

The OEW under the fairway of the 8th hole of the 
golf course was buried by the developers and clearly 
documented. When huge amounts of OEW were recovered by the 
developers, EOD was unable to respond. Because there was no 
other apparent means for disposal, the Santa Margarita 
Company decided to bury the OEW during grading operations. 
This particular location was chosen for two key reasons: 
(1) Because of its openness, it was felt that, should 

anything resurface, it would be immediately noticed/ 
recognized, ultimately allowing immediate mitigation of any 
hazard to occur. (2) The chance of future disturbance/ 
excavating in the location was remote, as there was no 
reason to suspect that the golf course would ever be 
relocated (see document I-5). 
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d. Chiquita Canyon 

(11 Chiquita Canyon was not a location 
contaminated by the Marine Corps' use during WW II. The 
ordnance was placed there by the developers in an effort to 
remove OEW from the actual target area. Again, this was 
done due to an apparent lack of other removal options at the 
time. 

(2) This entire stockpile of OEW was ultimately 
removed under Corps of Engineer, Huntsville Division 
Contract DACA 87-91-D-0010 in the fall of 1991. Complete 
removal, as stated by Mr. Land during the site visit, was 
confirmed by the COE safety representative (see document 
I-4). 

e. Overall Area 

In paragraph 7.b., the adobe hut was noted as 
the apparent target area. However, because the target was 
an apparent "target of choice" rather than a technically 
designated one, it must be understood that this allows for a 
larger area of disbursement than would normally be expected. 
Any given pilot could have homed in on a sage brush, etc., 
to use as his target. Consequently, varying degrees of OEW 
have been (could be) found throughout the entire area. 
However, it does appear that little, if any, OEW has ever 
been recovered in the extreme northern area of the range. 
Plate 2 represents Mr. Lands assessment of OEW disbursement 
noted during site development. 

8. TECHNICAL DATA OF ORDNANCE AND EXPLOSIVES. 

a. End Item Technical Data 

(1) Some of the practice bombs (also referred to 
as target markers) that were recovered contained a firing 
assembly which ignites upon impact. This ignites an 
expelling charge of black powder and a smoke or "marker" of 
stabilized red phosphorous or zinc oxide. The practice 
rockets were inert with rocket motors typically containing a 
double-based propellant. 

(2) TABLE 8-l has been developed to establish a 
list of potential ordnance items that could exist at various 
sub-surface levels within the Former Piano Trabuco Target 
Area. As no comprehensive list of the exact types/models of 
ordnance used could be located, this table has been 
developed based on historical documentation indicating 
actual items retrieved from the area since site closure. 
Exact types/models have been included as documentation 
permits. All information in parentheses is speculative and 
based on other information known to be true. 
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(3) Based on TABLE 8-1, drawings/information of 
ammunition items have been provided at Appendix D. 

TABLE 8-l 
AMMUNITION USED AND EXPLOSIVE/CHEMICAL FILLER 

ITEM TYPE/MODEL FILLER/WEIGHT 
Bomb, Practice 3 lb/(AN-Mk 23) Inert (cast steel) 
W/ Signal /Mk 4 10 gm Zinc Oxide or 

Rockets, Practice 

uIotors, Rocket 

4.5 lb/(Mk 43 
/Mk 4 

25 lb/Mk 76 
/Mk 4 

2.25" SCAR 

) Inert (cast lead) 
SAB 

Inert (cast metal) 
SAB 

Inert (cast iron or 
zinc) 

3.5" AR 

5' HVAR 

2.25" 

Inert (steel) 

Inert 

14 gm Black Powder 
Igniter 

1.75 lb Ballistite 
(propellant) 

3.5" 

5 " 

Red Phosphorus 
3 gm Black Powder 
3 gm Smokeless Powder 
Titanium 

Tetrachioride 

Black Powder Igniter 
8.5 lb Propellant 

55 gm Black Powder 
Igniter 

24.8 lb Ballistite 
(propellant) 

b. Chemical Data of Ordnance Fillers 

TABLE 8-2 has been developed to provide information 
on the explosive/chemical compounds used in the ordnance 
cited in TABLE 8-1. 

1 
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TABLE 0-2 
SUMMARY OF SITE ORDNANCE FILLERS 

Explosive Synonyms Chemical 
Material Compounds 
Smokeless Powder FNH Powder 

Various "as of: 
Nitrocellulose Nitrocotton C3H5(ON02)3 
Dinitrotoluene DNT C6HZCH3 (N02)2 
Dibutylphalate Gelling Agent C6H4(C02C4H9)2 
Diphenylamine DPA; Stabilizer (~6~512~~ 

Black Powder 
74% Potassium 

Nitrate Salt Peter; Niter KNo3 
11% Sulfur S 
16% Charcoal C 

Titanium Tetra- 
chloride 

White Smoke Tic14 

Red Phosphorus RP; Red (DOT) 

Zinc Oxide Chinese White 

Ballistite JPN 
60% Nitrocellulose NC 
40% Nitroqlycerin NG 

Red P4 

ZnO 

:=7(OH)2(ON02) 

9. EVALUATION OF OTHER SITE INFORMATION 

a. Hazardous. Toxic, and Radiological Waste 

No information has been found to indicate there are 
any potential sites/sources of HTRW. 

b. Building Demolition/Debris Removal 

No information has been obtained to indicate that 
any buildings/facilities were constructed by the Department 
of the Navy (or DOD). 
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CENCR 

CESPD 
CESPL 
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CON/HTRW 

DERA 
DERP 
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EOD 
FDE 
FUDS 
HE 
HTRW 
HVAR 
INPR 
IRP 
MCAS 
OCHDS 
OEW 
PN 
SARA 
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Aircraft Rocket 
Building Demolition/Debris Removal 
Comprehensive Environmental Response, 
Compensation, and Liability Act 
Corps of Engineers, Huntsville Division 
Corps of Engineers, North Central Division 
Corps of Engineers, North Central Division, 

Rock Island District 
Corps of Engineers, South Pacific Division 
Corps of Engineers, South Pacific Division, 

Los Angeles District 
Corps of Engineers 
Containerized Hazardous, Toxic, and 

Radioactive Waste 
Defense Environmental Restoration Account 
Defense Environmental Restoration Program 
Environmental Management Agency 
Explosive Ordnance Disposal 
Findings and Determination of Eligibility 
Formerly Used Defense Sites 
High Explosives 
Hazardous, Toxic and Radiological Waste 
High Velocity Aircraft Rocket 
Inventory Project Report 
Installation Restoration Program 
Marine Corps Air Station 
Orange County Hazardous Device Squad 
Ordnance and Explosives Waste 
Project Number 
Superfund Amendments and Reauthorization-Act 
Subcaliber Aircraft Rocket 

SMCAC-ESL Army Material Command Ammunition Center- 
Explosive Safety Logistics 

USA U.S. Army 
USACE U.S. Army Corps of Engineers 
USADACS U.S. Army Defense Ammunition Center and 

School 
USAEDH U.S. Army Engineer Division, Huntsville 
USATCES U.S. Army Technical Center for Explosives 

Safety 
uxo Unexploded Ordnance 
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TEXTS/MANUALS 

Table of Contents 

D-1 Bomb, Practice 3 lb & 4 lb (Ref B-15, B-25, B-28) 

D-2 Bomb, Practice - 25 lb (Ref B-281. 

D-3 Signal, Bomb, Practice (Ref B-28). 

D-4 Rockets, Practice - 2.25" (Ref B-23, B-26, B-27). 

D-5 Rockets, Practice - 5" (Ref B-24, B-27). 

D-6 Motors, Rocket (Ref B-24). 
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TM 9-1904 

BOMBS FOR AIRCRAFT 

Packing. The bomb bodies, parachute units, fuzes, and smoke 
charges are shipped separately. The bomb bodies are packed four 
to a wooden box, whereas the parachute assembly is packed eight 
to a wooden box. 

Complete Round Components. A complete round consists of the 
following components: 
BOMB, practice, l7-pound, M37 
PARACHUTE and CASE assembly for 17-pound Practice Bomb M37 

BOMB, PRACTICE, 23-POUND, M71. 
General. This bomb. is designed to give practice in low-altitude 

parachute fragmentation bombing using an adapter chister. 
The bomb consists of the 23-pound M40 Bomb Case and parachute 

assembly. The bomb case is empty, and in place of a nose fuze, a nose 
plug is inserted It is dropped from a cluster in the sane manner as 
the 23-pound M40 Bomb. The open parachute lying on then ground 
after dropping provides a simple and efficient means or id@ifying 
where~~the bomb stiuck. All parts of this bomb are reusable. 

It is packed in clusters, three bombs to the Adapter Cluster M3 
previously described. The entire practice bomb cluster is designated 
as the MS and differs from the M4 Fragmentation Bomb Cluster in 
that three practice parachute bombs replace the three fragmentation 
parachute bombs and no fuzes are used. 

BOMB, PRAfXICE, 23.POUND, M73. 
G&ral. This bomb is designed to give practice in low-altitude 

parachute fragmentation bombing, using bombs suspended singly. 
This bomb consists of the 23-pound M72 Fragmentation Bomb 

Case and parachute assembly. The bomb case is empty, and in place 
of a nose fuze, a nose plug is inserted. It is dropped in the same man- 
ner as the 23-pound M72 or as the 17-pound M37 Practice Bomb. 
The open parachute lying on the ground after dropping provides a 
simple and efficient means of identifying where the bomb stryck. All _ 
parts of this bomb are reusable. 

BOMB, PBAfXICE, 3-POUND, AN-Mti. 5 MOD. 1. 
General. This bomb is designed to give practice irr low-altitude 

bombardment. It is particularly used for dive bombing practice on 
water or land. The bomb is rugged enough to allow for reuse after 
it has been dropped. 

Body Description. The bomb body is streamlined or tear drop 
in shape, having a blunt nc~se and a tapered tail. It is made in one 
piece zinc alloy casting. An axial hole somewhat wider at the nose 
portion, extends through the bomb and is approximately 0.9 inch in 

, 705 



TM 9-1904 

BOMBS FOR AIRCRAFT 

diameter. A tail fin which consists of four blades is part of the body. 
There is no suspension lug on the bomb body. At the nose, a firing 
mechanism and blank shotgun shell is assembled to provide for a 
puff of white smoke. The entire length of the bomb body is about 
8 inches The total weight of the bomb body is approximately 2.7 
pounds. 

Firing Mechanism and Spotting Charge. The firing device con- 
sists of two shallow cups separated by a spacer. The firing pin extends 
through the bottom of one cup. The firing mechanism is held in 
place at the nose by a cotter pin which passes through holes in the 
bomb body above the firing pin and thereby prevents it from falling 
out through the nose and by a shoulder produced by the axial hole 
becoming smaller in diameter to prevent it from dropping out through 
the tail of the bomb body. 

The Signal Cartridge AN-Mk.4 consists of a long lo-gage blank 
shotgun shell 5.75 inches long containing an ejection charge and a 
pyrotechnic charge which burns above water after impact, forming a 
large puff of White smoke. To assemble the cartridge, it is only neces- 
sary to remove the cotter pin and firing pin assembly. The cartridge 
is then inserted. It is held by the Range on the brass base of the 
caqtridge coming in contact with the shoulder of the bomb body., 
The firing pin assembly, having the firing pin directly above the 
primer of the cartridge, is replaced. The cotter pin is next inserted 
through holes in the nose of the bomb body to prevent the entire 
assembly from dropping out. No arming wire is used. 

Function. The bomb is dropped, and on impacf the firing pin 
strikes the primer of the cartridge. The flame produced ignites the 
black powder which in turn expels a puff of white smoke through 
the tail of the bomb body to indicate the point of impact. The bomb 
body is reusable. 

Packing. The bomb body and signal cartridge are shipped sepa- 
rately. The bomb bodies are shipped with the firing mechanism assem- 
bled to the bomb, 25 per crate. The signals are packed in a paper 
carton, 20 ‘per carton, 20 cartons are packed per wooden box. 

Complete Round Components. A complete round consists of the 
following components: 
BOMB, practice, 3-pound, AN-Mk 5 Mod. 1 
BOMB, signal, practice, AN-Mk.4 

Comparieon to Other Models. The AN-M%.5 Mod. 1 can be com- 
pared to a number of other miniature practice bombs as follows: 

AN-M% 5. This bomb has a firing mechanism which is less sensitive. 
M36. This bomb is the same as the AN-M%. 5. It is made of a one 

piece die casting. It utilizes the M4 and M5 Blank IO-gage Shotgun 
Shell. The M4 has more powder and is used for high altitudes. 
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AN-Mk.23. This bomb is 3 pounds in weight, made of cast iron 
AN-Mk43. This bomb is 4 pounds in weight, made of lead, and 

suited for glide and dive bombing. It conserves zinc. 

FURTHER REFERENCES: Ordnance Drawings; TM g-1980, 
Bombs-for Aircraft; TM 3330, Incendiary Bombs; OS 9-18, Ammuni- 
tion, General; Ordnance Pamphlet No. 878; Ordnance Pamphlet No. 
736; TM g-1900, Ammunition in General; Pamphlet No. 2, Chemical 
Warfare; The Ordnance Sergeant; Complete Round Chart No. 5981; 
0.0. 7224, Ordnance Safety Manual; OS 9-49, Aircraft Depth Bomb 
Mk. XVII. 
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3-LB MINIATURE PRACTICE BOMB Mk 5 Mods 2 and 3 
3-LB MINIATURE PRACTICE BOMB AN-Mk 23 Mdd 1 
4.SLB MINIATURE PRACTiCE BOMB ‘Mk 43 Mod 1 

‘X‘Chaut Sitnsl (lb> _ _ ______ ____ _ 
With Mk (-Type Signal fib)..... 
With Mk CTyp SimJ (lb)..... 

Fiiing-Pi Aseembly. _ __ .__ . . . _.____ 
Si~nrl............................. 

ML S............... 
Sand3 .______._____ Sand3 .______._____ 
452859.............. 452859.............. 
Sk 165595 .___ _._____ Sk 165595 .___ _._____ 
a.zs.............*.* a.zs.............*.* 
zrla.... __._______. _ zrla.... __._______. _ 
2.s..............ve. 2.s..............ve. 

2.s6..........-ss... 
2.6a..........~..~e. 
z.c!................ 
Mk 1 Mod 0-q _._____ 
Mk 4 Mods 

Mk :Mad 0. 

General Description 
The 3-lb XPB Mk 5 MC& 2 and 3. the 

3-lb XPB AN-;Mk 23 Mod I. and the 45lb 
XPB hfk 43 ~Mcd 1 are similar in physical 
appearance and differ basically in the metal 
used to cad the body. 

Bomb Xk 5. now obsoiescenf is manufac- 
:wed from zinc alloy and weighs the least of 
the three bombs. Bomb AN-Mk 23 is made 
of cast iron. Bomb Mk 43, now obsolete. 

~wa.s manufactured from cast lead and wu 
the heaviest of the three bambs. 

The cast body has a bore throughout its 
transverse axis which houses a signal and 
Sring-pin assembly. 

Tour fins are cast integrally with the bomb 
body. A rectangular sheet-metal shroud at 
tached to the fins is used to stabifize the 
bomb in flight Two crimps. 180 degrees 
ipart. anchor the shroud to the fin blades. 

The firing-pin assembly consists of two 
shallow metal cups, separated by P spacer 
which houses the firing pin. A cotter pin 
through the nose of the bomb body and two 
recesses in the lip of the forward cup- lock 
the firing-pin -bly and ai-1 in pioct. 

CHANGE 6 1 APRlL 1966 

Mk ‘3. 
1. 
4528%. 
Sk 16X46. 
8.25. 
2.1a. 
2.5. 

2.s7.-.....-....s-e- 4.31. 
3.w.........-..e-se 4.43. 
2.94.............-.- 4.37. 
Mk 1 Mod 0. ________ MklModO 
Mk4M& Mk4Mo& 

Mk ?bfod 0. Mk ?Mod 0. 

Painting and Marking 
Identifiution data is cast integrally on the 

body of the bomb during manufacture. and 
the ‘bomb has no color marking other than 
that of the csst meti ~,. 

US4 
The 3-lb 1\lP Bomb Mk 5 is used for bomb 

ing practices on armored-deck tqer boats. 
The Bomb AS-ilk 23 is authorized for all bomi 
ing pracriccs except those involving armored- 
deck taqet boats. The 4.5lb hlP Bomb Mk ?3- 
now obsolete. was used for low-altitude. hori- 
zontal or dive bombing and on armored- 
deck target boats. The Bombs Mk 5, AN- 
hlk 23. and Mk 43 are used with the Mk 4- 
type signal. which expels a large puff of 
smoke rearward through the bore of the 
bomb when detonated by action of the firing 
pin. They also are used with the Mk 5 type 
signal. which contains a fluorescein dye and 
is actuated by P water inertir 1-d on the 
firing pin. Wbei! the Mk 5 type signal is 
installed, the firing-pin assembly is not used. 
Special containers are utilized by aircraft to 
carry and release these bombs. 
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Assembly With the Mk 4 Type Signal 

PRACTlCE BOMB ASSEMBLIES 

CAL’TION: Signals and bomb3 
are not to be unpacked in advance 
of requirements. If unpacked and 
not. ued. return them to their 
original packings. 

2. Remo~ the cotter pin and the firing. 
pin assembly from the nose of the bomb. 
The firinz-pin assembly should fit IOOXIS 

in the bomb and not bind when being re- 
moved. 

I. Remove the bomb and the signal from 
their packings. 

._ 

3. Check the bore through the center of 
the bomb: it must be clean. smwth. and not 
damaged in any WY. 

4. Inzpect the firing-pin assembly for 

- 
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Figure 31. Aircraft bombs, all types. 

A. . . . . . BOMB, depth, 3%lb., AN-Mk. L . ..-.. BOMB, practice, miniature, 3- 
17, w/Rat “one lb., AN-ML. 23 

B. .._. BOMB, gas, persistent. H, 115. M . . . . . . . . . BOMB, S.A.P.. 500.lb., AN-M- 
lb., M70 58A1 

C. BOMB. ph,m,“asb, M46 N. . . BOMB, G. P. 500.lb., AN- 
D. BOMB, cbemicel, 100.tb., M47- MG4 

A2 0. .t...... BOMB, G.P.. 1000.lb.. AN-M65 
B. BOMB, practice, 100.lb. M38A2 P. . BOMB, S.A.P., WOO-lb., AN- 
F. . BOMB, G. P., 250.lb., AN-M57 MS9 
G. BOMB, G. P., lo”-lb., AN-M30 Q. BOMB, A. P., 1000.lb., M52Al 
H. . . BOMB, fragmentation, 23.lb., R. BOMB, A.P., 1000.lb., AN-ML. 

AN-M72 33 
I. BOMB, photoflash, M23AI S. BOMB, A.P., 1600.lb.. AN-Mk. 1 
J. . . BOMB, frsgmenlatiorr, 20.lb., T. . .._.. BOMB., G. I’., 2000.lb., AN- 

M41 (for cluster) 
K. .._ BOMB, incendiary. 4.lb., AN- 

M66,, 
U. BOMB, light’case, 4000.lb., AN- 

M50A2 (C.W.S. item) MS6 

14. CLASSIFICATION. In common with other types of ammunition, 
bombs are classified according to filler as explosive, chemical and inert. 
Explosive bombs are classified according to use as armor-piercing 
(A.P.), semiarmor-piercing (S.A.P.), general purpose (G.P.), depth, 
fragmentation, and practice. Chemical bombs are classified according 
to type of filler as gas, smoke, and incendiary. Inert bombs are used 
for practice and drill. Each of these types is described in detail in the 
following sections. 

15. IDENTIFICATION. ct. Gcneral. Bombs are completely identi- 
fied by the standard nomenclature and the ammunition lot number 
which are stenciled on all packings and, where the size of the item 
permits, on the item itself. 

b. Standard nomenclature. Standard nomenclature is established 
in order that each item stored and issued by the Ordnance Department 
may be specifically identified by name. It consists of the name, type, 
and weight of the item and the model designation. The standard 
nomenclature lists for bombs and components are SNL’s, S-l, S-2, and 
S-3. The use of standard uxnenclature is mandatory for all purposes 
of record, except as described in e below. 

c. Model. In order to distinguish between different designs of the 
same type, a model number is assigned at the time a design is adopted 
as standard. The model designation consists of the letter M followed 
by an arabic numeral. Modifications of the original design are in- 
dicated by the addition of the letter A and the 
numeral to the model designation. For example, M38A2 
the second modification of the item originally adopted as M38. Cer- 



25LB PRACTICE BOMB Mk 76 Mods 0, 1, and 2 

Muk...........-.... ?a..---.-.--.-.... 
Mod ___.. ___ ..---__- 0 -___-----_-----__ 
GaenI.4mn~mmr.. 56Ic3S --__--_-_--_ 
L.is of Dntip. _____ Sk lG4US _________ 
Lmab of campku 

Bomb (riti fwl 
(in.) __._.__________ C.6 _____-________ 

W*irht of Cemplru 
Bomb (lb). _______. ZS.8 _________.____ 

Sign4 ___.__________. Mk4YodsO.l.Z.S 
Fuu. -_ ---. -_----_-- Not Ud--.--..- 
Fb-ht Pin.... _______ Mk 1 Mod 0 _____-_ 

The E-lb PB Mk 76 Mod 0. now ok~~les 
cent. has a tear-dmp shaped. urst-meti body 
which is centrally bored. The tiftuk u- 
sembly fiti into the end of the bon The 
conical afterbody coven the tail-t& asem- 
bly and is threaded to the body. The two 
3edon8 are ztaked together to prevent un- 

11-12 

zs.lo-~----.-. P.70. 
Mk 4 Mod 3 _______ Mk 4 Mcd 3. 
AN-M146L7-.~.- Not used. 
Nat Ud _________ Kk I Mod 0. 

screninp. The An assembly is rtlded to th 
tail tube Firing-Pin Aswmbly Mk I Mcd 
0 and the sig& are usembled into the bora 
ofthsbodymdsecnredinplacebyadetJ 
cotter pin.. 

In the Mod 0 .s single lug is positioned 
just forward of the center of gravity of tha 
bomb. Some bombs of e&y mannfutnn~ 
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BOMB COMPONENTS OTHER THANK FUZEs 

PRACTICE BOMB SIGNAL Mk 4 Mods 3 land 4 

Ship* CoDuinsE 
cudboud c4nm _._______--._ _-. 
WCO4B.X ___.- * _._--.---.-.---.. 

4. 
4. 
3211717. 
zso9a. 

:sh 
0.16. 
Aluminum. 
Smokda pordn. 
zlae oxidr 

zw dmds. 
25 MOPL 

Practice Bomb Signal Mk 4 Mods 3 and charge of .&keless powder and are primed 
4 are usentiilly IO-gage shotgun ahella of wirh a Primer, Mk 119 Mod 0. A pymechnic 
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Chapter 10 

SUBCALIBER ROCKETS 

Purpose 

The purpose of subcaliber rockets is to train 
personnel in the technique of rocket firing. Con- 
siderable training and practice is required by air- 
craft pilots to reduce the oxrall dispersion of 
rockets fired to the inherent dispersion of the 
rockets themselves. 

Description 

General. I!‘25 Subcaliber Aircraft Rockets, 
figure 15, are high-relocitr, fin-stabilized, self- 
propelled missiles rrirh inert heads. They are 
mnde up of Tao major components, a h&d and a 

motor. A complete description of the round is 
giren in OF llS7. 

Subcaliber Rocket Head. The head is a metal 
cone threa,ded at the rear for assembly to the motor. 
It is hollowed out to attain the proper reight for 
the desired ballistic characteristics. 

Subcaliber Rocket Motor. The motor consists 
of a metal tube threaded at the front for attaching 
the rocket bead. The tube contains a cylindrical 
grain of ballistite for a propellant. The propel- 
lant. is ignited b? an electrically fired igniter 
charge of black poxder. The rocket is propelled 
b? the propellant gases escaping through renturi- 
t.‘pe noz&s at the rear of the motor tube. 

21 
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=. INTRODUCTION 

WHAT THEY ARE 

The 2.25inch Subcaliber Aircraft Rockets de- 
scribed in this pamphlet are subcaliber, high 
velocity, fin stabilized rockets xvith inert heads. 

THEIR PURPOSE 

The 2.25.inch Subcaliber Aircraft Rocket is 
used as a training round in place of the service 
aircraft rockets. 

Only one of the two types of subcaliber rock- 
ets is necessary for this purpose since the essen- 
tial elements in rocket training embody; first, 
teaching the pilot to put the center of impact 
of the training round onto the target by ad- 
justing his at.tack cofiditions’td~those originally 
laid out, and, second, to attempt, by proper fly- 

ing, to reduce the overalls dispersion to the in- 
herent dispersion of the training round. 

The assembly sheet on page 3 lists the various 
combinations of components now in service. 

WHERE THEY ARE USED 

These rockets are for use in conducting train- 
ing and refresher courses in forward firing from 
aircraft. 

WEIGHTS AND DIMENSIONS 

The weights and dimensions of the various 
complete rounds, of their individual compo- 
nents, and of the rounds packed in shipping 
containers are giren in the- chart of Physical 
Characteristics of 2.2%inch Subcaliber Aircraft 
Rockets on page 3. 

DESCRIPTION 

GENERAL DESCRIPTION taining 14 gratis of FFFG black powder and an 

2.25.inch -Aircraft Rockets are composed of _ electric squib. Leads, connected to the squib, 
two major components, the head and the motor. pass through the central hole in the propellant 

The Head is of machined steel, diecast zinc grain and extend through the, nozzle,, where 

or cast iron. It is threaded at the rear for as- they are connected to the electrical connector .: 

sembly to the motor and is hollowed out to give cable. 

the head the correct weight to produce proper 5. PROPELLA~. The Propellant is an ex- 
ballistic characteristics when the rocket is fired. truded cylindrical grain of ballistite. rnhibitor 

The Motor consists of the following parts: discs, cemented to then ends of the grain, control 
1. TUBE. The tube is a’seamless, or elec- the burning area and, hence, the pressure de- 

trically welded, steel tube rr-hich contains the reloped. 
propelling charge and the igniter. It is the com- 6. GRID. The grid supports the ponder grain. 
bustion chamber for the propellant. During burning, it prevents the powder grain 

2. MOTOR SHIPPIXG Cap. This cap protects from sliding rearward and clogging the nozzle 
the threads on the front end of the motor and opening. 
also acts as an additional moisture seal for the 7. NOZZLE. The nozzle is a steel venturi 
front end of the motor. It must he removed be- through which the gases flow. It directs the gas 
fore assembly of motor and head, jet in the desired direction and also provides for 

3. FROKT CLOSLIRE DISC. This disc acts as a the expansion of the gases in the exit cone. 
seal, keeping out moisture and dirt from the 8. NOZZLE CLOSURE. The nozzle closure seals 
front end of the motor. It also serves to retain the rear end of the motor. It is crimped to the 
the igniter and the grain in place in the motor. electrical connector cable, providing a moisture 

4. IGNITER. The igniter is a plastic case con- proof seal. 
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Figure I.-.Z.ZS-inch Subcaliber Aircraff Rockets 

NO ZZI 
I 

/ 

?E GI 

‘-‘\ 
‘\, 

SHORTING CLIP ELECTRl 

,R DlSC 
I 

I 
C4L co 

PROPELLhNT 

lENSION BUTTON 

FRdNT CLOSURE SC SUSAENS!OKBUTTON 

NNECTOR CABLE AND PLUG hLTERNATE NOZZLES 

l iv 

Figure Z-Descriptive View of Rocket 

RESTRICTED 



OP 1239 (FIRST REVISION1 

.c_ .~ 
:~. \ A 

ELECTRICAL COhECTOR 8,PIGiAILt 

Figure J7---225 Subcaliber Airrroff. 

HEAD 



l 

CHAPTER 3 
AIRCRAFT ROCKETS 

Section I. 2.0~INCH ROCKETS 

56. General 
The 2.0-inch fin-stabilized aircraft rocket is a newly designed 

rocket for forward firing from an aircraft rocket launcher. The 
rocket is fitted with a high-explosive head and is stabilized in 
flight by four pivoted fins that are folded within the rocket during 
packing and shipping. Electrical energy for Aring the rocket is 
derived from the electrical system of the aircraft. A rocket consists 
of a head, fuze, and motor. 

57. Rocket, High-Explosive, 2.0~inch: Aircraft, M48 (T214E5) 
(1. This rocket is provided with high-explosive head M2 

(T2032El) and fuzed with BDSD rocket fuze M409 (T2033E2). 
The 2.0-inch rocket motor Ml3 (T200’7E3) consists of the motor 
tube, composite propellaht M22 (T22), and igniter M46 (T36). 
Refer to chapter 4 for discussion of composite propellants. 

b. The rocket is identified by the folding iins. ramang ana max- 
ing for identification are in accordance with the scheme prescribed 
in TM g-1900. 

e. As packed, the folded fins are protected by the safety shorting 
-up, which is fitted over the aft end of the motor. The safety short- 
‘ng cup must be removed before firing. 

$8. Rocket, Practice, 2.0~Inch, Aircraft, M49 (T215E5) 
This rocket is intended for use as practice ammunition. It is 

dentical to the rocket M48 (par. 6’7) except that it is provided with 
nert practice head 1113 (T2033El) and dummy rocket fuze M410 
‘T2062) instead of head M2 and fuse M409. 

Section II. 2.25INCH ROCKETS 

a Gene& D&u&on. The 2.25-inch, fin-stabilize 

7 l’ 

ed, subcaliber 
lrcraft rocket (fig. 36) is a Navy type used by the United States 

P 
.lr Force for forward-firing from an aircraft rocket launcher. 

89. General 

q The rocket is used as practice ammunition in place of e LU., 
rocket HVAR which it simulates ballisticallv. The 2.25-inch r& 
is fired from the 5.0-inch rocket launcher Mk 5 adapted for this 
use by adapter Mk 6. Two lug buttons attached to the motor body 
of the rocket engage the adapter. Electrical energy to fire the 
rocket is derived from the electrical system of the aircraft. The 
rocket consists of an inert head and a motor. 

b. Head. The head Mk 3 Mod 2 and other Mods are hollow and 
threaded externally at the rear to receive the motor. 

c. Motor. The motor Mk 11 Mod 0 or 1, Mk 15 Mod 0, or Mk 16 
Mod 5 is internally threaded to engage the head. It consists of the 
motor tube, front closing disk, igniter, propellant, grid, nozzle, 
nozzle closure electrical cable and igniter plug, suspension buttons 
and fin assembly. The motor contains the igniter, propellant and 
grid to position the propellant. Assembled to the motor tube are 
the nozzle, fin assembly and suspension buttons. 

(1) Fin assemblu. The fin assembly, which is welded to the 
rear end of the motor, is a sleeve with four equally spaced 
rectangular fins extending radially, 

(2) Propellant. The propellant is a single grain Mk 16 Mod 0 
or 1 of ballistite. See chapter 4 for detailed information. 

(3) Igniter. The igniter Mk 112 and Mods is a plastic case 
containing 14 grams of FFFG black powder and an electric 
squib. Two lead wires from the squib extend from the 
igniter passing through the perforation in the propellent 
grain to the nozzle where they are connected to the elec- 
trical cable. 

(4) Iy?ziter plul;l. The igniter plug used with motors Mk 11 
Mod 0 or 1 and Mk 15 Mod 0 is a Navy type (two- 
pronged). The igniter plug used with motor Mk 16,&d 
Mods is an Army type (phone-jack). 

d. Identification. The rocket is identified by the two suspension 
buttons on the motor (fig. 35). Painting and marking for identifi- 
cation are in accordance with the scheme prescribed in TM 9-1900. 

e. Pricking. The rockets are packed as complete rockets (assem- 
bled or unassembled), either eight rockets to a wooden box, four 
rockets to a metal box, or two metal boxes containing four rockets 
overpacked in a wooden, box. Packing and shipping data appear in 
SM g-5-1340. 

f. Preparation fw Fihg. 
(1) Assembled rockets. 

(a) Remove from packing and inspect for serviceability. 
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