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DEPARTMENT OF THE ARMY 
FORT WORTH DISTRICT, CORPIS OF ENGINEERS 

P. 0. BOX 17300 
FORT WORTH. TEXAS 76102-0300 

April 5, 1993 

NOTICE OF AVAILABILITY 

Rovlni= Sands 93 J olnt Training Exercise 
At 

. Fort Bliss, Texas, and White Sands Missile Range, New Mexico 
· For 

The United States Army Fm-ces Command 

Iriterested parties are hereby notified that the District Engineer, U.S. Anny 
Corps of Bngineers, Fort Worth District, has prepared an Environmental 
Assesament (BA) and a Finding of No Significant Impact (FONSI) for the 
U.S. Army Forces Command (FORSCOM) regarding the Roving Sands 93 
Joint trrahiing Exercise (JTX) proposed to be conducted at White Sands 
Missile Range, New Mexico, and Fort Bliss, Texas. 

Statutory Authority. This notice is being issued to interested parties in 
accordance with the National Environmental Policy Act, Public Law 91-190, 
and Regulations for Implementing the Procedu·ral Provisions of the National 
Bnvir6nmental Policy Act, 40 CFR 1500-1508. 

Wrpose. The purpose of this exercise is to provide training in 
deployment on worldwide joint contingency missions to deter or defeat threats 
to facilities and forces that are of strategic importance to the United States. 

Proposed Action. Roving Sands 93 is the fourth annual joint field training 
exorcl.e fully funded by the Joint Chiefs of Staff, FORSCOM, sponsored, and 
executed by the 11th Air Defense Artillery Brigade. . Roving Sands is an air to 
air and air to ground air war scenario. The exercise will take place on and 
above :the following areas: Fort Bliss, Texas; White Sands Missile Range 
airspa¢e, Holloman AFB, and Roswell, New Mexico. Most of the ground 
activity will occur on the Fort Bliss training area. AB many as 10,000 Anny, 
Air Force, Navy, and Marine personnel will participate in the joint training 
exerci$e (JTX) with 200 aircraft and 3,000 wheeled vehicles. The Roving 
Sands 93 JTX is scheduled to be conducted from May 11-22, 1993. Although 
actual 

1
force employment and field training will be approximately 11 days. 
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some units could start deploying into the exercise two weeks prior to the 
exe~lse start date and troops on the ground could remain two weeks 
after\vards. 

I 

This action does not involve a discharge of dredged or fill material into 
wate? of the United States or wetlands, and no evaluation under Section 
404(b)(l) of the Clean Water Act is required,, Cultural resource and biological 
surveys have been conducted in order to clear the maneuver sites. Therefore, 
no threatened or endangered species or cultural resou~s would be affected by 
this ~ction. Advanced planning has been used to avoid any sites which are 
cnvirbnmentally sensitive. Noise monitoring will be conducted by the Army 
Bnvlionmental Hygiene Agency during the exercise in order to gain additional 
noise' data. . 

Oomment Period. The deadline for receiving public comments is 
I 

AprllJ30, 1993. 

A;vallablllty. The BA and FONSI for this project are available for review 
upon jwritten request to the U.S. Anny Corps of Bngineer&, Fort Worth 
DJ.St1'ct, Planning Division, Post Office Box 17300, Fort Worth, Texas 
76102-0300, or at the Bnvironmental Resources Branch Office, Room 13A20, 
819 '(aylor Street, in Fort Worth. For further infonnation, contact 
Mr. ~er Ferguson, Jr. at (817) 334-3246. 

Bnclosure 

/lfJ~ 
Robert D. Besancon 
Lieutenant Colo11ol, Corps of Bngineers 
Acting District· Bngineer 



Finding of No Significant Impact 

U.S. Forces Command 
Roving Sands 93 Joint Training Exercise 

Fort Bliss, Texas and New Mexico 

Name of the Proposed Action: Roving Sands 93 Joint Training Exercise at Fort Bliss, Texas 
and New Mexico and White Sands Missile Range, New Mexico. 

Background: The District Engineer, U.S. Army Corps iof Engineers, Fort Worth District, has 
prepared an Environmental Assessment (EA) for the U. S. Forces Command (FORSCOM) 
regarding the proposed Roving Sands 93 Joint Training Exercise (JTX) to be conducted at Fort 
Bliss, Texas and New Mexico and White Sands Missile Range (WSMR), New Mexico. The EA 
was prepared pursuant to the Council on Environmental Quality Regulations ( 40 CFR 1500-
1508) for implementing the procedural provisions of NEPA (42 USC 4321 et seq). That EA is 
incorporated herein by reference. 

Description of the Pro.posed Action: The proposed action is a joint service (Army, Air Force, 
Navy, and Marine Corps) air defense exercise involving approximately 10,000 personnel to be 
held on Ft. Bliss, WSMR, and including Roswell Industrial Air Center. The RS 93 JTX is 
proposed to be conducted during May 1993. A limited number of troops will also be deployed 
on Bureau of Land Management (BLM) lands on the west side of the Organ Mountains. Roving 
Sands 93 is the fourth JTX of this type to be held in this area. 

Purpose and Need for the Proposed Action: The 11th Air Defense Artillery Brigade, along with 
other units, is required to deploy on worldwide joint contingency missions to deter or defeat 
threats to facilities and forces that are of strategic importance to the United States. The purpose 
of this action is to train, test, and evaluate air defense forces in a realistic, integrated air defense 
scenario that stresses joint interoperability. The proposed JTX will provide units with the 
required practical training to insure combat readiness and to insure the national security of the 
United States. 

Alternatives to the Proposed Action: The alternative of conducting the exercise at other 
installations was eliminated from further consideration because adequate airspace and terrain 
were not available to fulfill the JTX requirements. Scheduling this exercise at another time was 
also eliminated from further consideration because the length conflicts with previously scheduled 
exercises. The No Action alternative was eliminated because it would not satisfy the purpose 
and need for joint training. 

Environmental Impact of the Proposed Action: Roving Sands 93 will result in minor impacts 
to soil, air and water quality; ambient noise; and socioeconomic, historic and biological 
resources. The potential impacts from this exercise will be eliminated or further reduced by 
planning and mitigation measures. Consultations with state and Federal agencies and extensive 
field surveys for historic and biological resources have been conducted. Avoidance and control 
measures to be enforced during the exercise include maneuver damage prevention teams, fire 
suppression teams and restrictions for unique and sensitive areas. Special plots have been 



established in the exercise area, and will be monitored during and after Roving Sands 93 to 
assess any training impacts. Air operations restrictions have been established to minimize noise 
impacts. Prior to the ITX, a presence/absence survey will be conducted for the alplomodo 
falcon (an endangered species). Site selection criteria were developed so that sites used for 
training are clear of state and Federal threatened or endangered species (including sensitive and 
candidate species); historic resources will be placed off-limits. Therefore, no threatened or 
endangered species or significant historic resources would be adversely impacted by this action. 

Conclusion: Based on the findings of the EA and the mitigation measures/plans that will be 
implemented prior to and during the proposed exercise, no significant impacts are expected to 
occur from the proposed action. Therefore, an Environmental Impact Statement is not required. 

An Environmental Assessment supporting the finding of no significant impact is available for 
public reading at the following locations: Environmental Management Office (Building 1105, 
west end), Ft. Bliss, Texas; Environmental Services Division T-150, WSMR; visitor center 
(public affairs) Building 122, WSMR; the public library where this notice is published; and U.S. 
Army Corps of Engineers, Fort Worth District. To review this material, please request 
Environmental Assessment Roving Sancis 93 Joint Training Exercise. Fort Bliss. Texas and New 
Mexico and White Sands Missile Range. New Mexico {U.S. Army 1993). 

For additional information contact: 

Mr. Arver Ferguson, Jr. 
U.S. Army Corps of Engineers 
Fort Worth District, Environmental Resources Branch 
819 Taylor Street, Room 13A20 
Fort Worth, Texas 76102-0300 
(817) 334-3246 

All interested agencies, groups, and individuals are invited to submit written comments on the 
proposed action to the above address by April 30, 1993. 

Approved by: 
U.S. Forces Command 

Date 



SUMMARY SHEET FOR 
FINAL ENVIRONMENTAL ASSESSMENT 

ROVING SANDS 93 JOINT TRAINING EXERCISE 
FT. BLISS, TEXAS AND NEW MEXICO AND 

WHITE SANDS MISSILE RANGE, NEW MEXICO 

Roving Sands (RS 93) is a Chairman, Joint Chiefs of Staff coordinated U.S. Forces 
Command (FORSCOM) sponsored Joint Training Ex,ercise (JTX) proposed to be conducted at 
and above Ft. Bliss, Texas and New Mexico and White Sands Missile Range (WSMR), New 
Mexico. The Roswell Industrial Air Center, RosweU, New Mexico would also be used as a 
staging area. A small portion of Bureau of Land Management lands west of the Organ 
Mountains would also be used. The JTX would be conducted during April-May. Deployment 
and redeployment of troops and equipment would occur during the two weeks prior to and 
succeeding the JTX. RS 93 is a ground-to-air defense exercise which also includes air-to-air 
combat scenarios, air-to-ground attacks, and live fire exercises. 

Alternatives 

Alternatives were evaluated using several crit1~ria. These criteria were: (1) adequate 
terrain (amount and type) and airspace (2) proximity of available logistical support and 
infrastructure (3) climatic conditions (4) live fire training capabilities and (5) costs of 
deployment. 

Three alternative locations for the exercises we.re considered: Nellis AFB, Nevada; Hill 
AFB, Utah; and Ft. Bliss/WSMR. Nellis AFB was eliminated from further consideration 
because it lacked in the combination of adequate terrain and airspace; lacked in number of 
nearby installations available for logistical support; and was more costly. Hill AFB, Utah was 
eliminated from further consideration since it could not satisfy the first four criteria and 
deployment to Hill AFB would be more costly. 

Ft. Bliss/WSMR is the preferred alternative bec:ause the installations satisfied all criteria. 
Deployment costs to this area would be about $0.5 million, as compared to $1.25-$1.5 million 
for deployment to Nellis AFB or Hill AFB. 

Several potential time frames for conducting the JTX at Ft. Bliss were also considered. 
The proposed schedule of the RS JTX (April-May) \Vas selected to coincide with other major 
exercises sponsored by FORSCOM and with routine training schedules at Ft. Bliss/WSMR. 
This time frame also increases the probability of favorable weather conditions. 

A selection process for the project activity sites on McGregor Range has been 
incorporated to the planning of RS 93. The selection process emphasized avoidance or 
minimization of adverse impacts to breeding birds and mammals, threatened or endangered 
species, soil, water supplies, historic resources, and other significant resources. 

The No Action alternative is considered a viable alternative. Although no beneficial or 
adverse impacts would occur if implemented, the No Action alternative would not satisfy the 
purpose and need for joint training. The No Action Alternative would result in the loss of the 
only multi-service air defense exercise. Roving Sands 93 is the only exercise that actually plans 
and executes multi-services air defense operation. It involves all four services and tests our joint 
air defense operational capabilities. 

i 



Thus, the two viable alternatives being considt~red are the No Action Alternative, under 
which there would be no RS ITX, and the Preferred Alternative, which is to conduct RS 93 at 
Ft. Bliss and WSMR. 

Summary of Major Environmental Impacts 

Roving Sands 93 is not expected to result in significant environmental impacts. Exercise 
activities would not significantly affect the area's ak, water, geology and soils. RS 93 is the 
fourth ITX at Ft. Bliss and WSMR; a review of the previous exercises and including this 
proposed exercise indicated no cumulative impacts to natural or historic resources have occurred 
or would be expected. Ground maneuvering would bf~ restricted to established maneuver areas. 
The major adverse impact that would be expected as a result of the proposed exercises would 
be the trampling and crushing of vegetation within the 1-km2 and 30-acre exercise sites due to 
troop and equipment movement into these sites. No free maneuvering within these sites is 
allowed, however, which will reduce the potential effects. Some wildlife may also be lost as 
a result of the maneuvers, but no long-term adverse impacts to the indigenous animal populations 
would be anticipated. 

Aside from military readiness, the major beneficial impact of the proposed exercise 
program is the short-term economic benefits to some of the smaller local communities such as 
Roswell, New Mexico. The ITX is expected to creab~ $7.2 million in sales of local goods and 
services. 

Areas of Concern 

The major areas of concern are the potential effects on historic properties and endangered 
species. The ground activities would be limited to established maneuver areas at the Dona 
Ana/Orogrande complex as well as 20 selected 1-km2 sites, and five 30-acre sites that have been 
cleared for historic resources and endangered species on McGregor Range. Overflights of areas 
that contain desert bighorn sheep (San Andres NWR) will be above 5, 000 feet above ground 
level. No overflight of the Bitter Lake NWR (least tern area) will occur. 

Increased noise levels were also another issue of concern. However, noise monitoring 
studies during RS 92 indicated that noise levels greater than 65 decibels were not recorded 
beyond WSMR or Ft. Bliss boundaries, with the exception of helicopter flights over BLM lands 
on the west side of the Organ Mountains. Sonic booms generated during RS 93 would not be 
expected to cause overpressures at levels high enough to harm historic properties or significantly 
impact biological resources. 

Unresolved Issues 

The FORSCOM and the Fort Worth District, Corps of Engineers, through proper 
planning and extensive coordination, have addressed all concerns regarding the RS 93. 

ii 
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INTRODUCTION 

SECTION I 

INTRODUCTION AND PURPOSE AND NEED 

This Environmental Assessment (EA) addresses the potential impacts associated with 

Roving Sands 1993 (RS 93) Joint Training Exercise: (JTX). This exercise is planned to be 

conducted at Ft. Bliss, Texas and New Mexico, and ·white Sands Missile Range (WSMR), New 

Mexico (Figure 1-1). Geo-Marine, Inc. prepared the EA for the U.S. Forces Command 

(FORSCOM) and the U.S. Army Corps of Engineers, Fort Worth District, under Contract No. 

DACW63-90-D-0061, Delivery Order No. 15. 

RS 93 is a Chairman Joint Chiefs of Staff coordinated, FORSCOM sponsored JTX 

proposed to be conducted at and above Ft. Bliss, Texas and New Mexico and WSMR, New 

Mexico. Annual field training exercises were originated by the 11th Air Defense Artillery 

(ADA) Brigade (BDE) on Ft. Bliss. These exercises grew and were combined with exercises 

at WSMR to become the RS JTX. Exercises like those proposed for RS have been conducted 

previously in the same general area. Environmental assessments for RS 89 and RS 90 were 

prepared, but the exercises did not include training activities on Otero Mesa or Tularosa Valley 

within McGregor Range (U.S. Army 1989 and 1990). RS 92, however, did involve ground 

activities in these areas and, thus, required a separate EA (U.S. Army 1992C). 

Up to 80 sites ranging from two to 40 acres on WSMR will also be used during the RS 

exercise. These sites have been previously disturbed (e.g., gravel pits, road shoulders, etc.) and 

will be used only for location of static positions. Potential impacts associated with use of these 

sites have been addressed (U.S. Army 1985). 

Briefly, this EA primarily addresses the following: 

(1) Effects of RS 93 ground activities conducted on McGregor Range 

(2) Effects of RS 93 air activities (emissions, noise, etc.) on areas surrounding Ft. 

Bliss, WSMR and Roswell 
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Detailed descriptions of the proposed activi1ties are presented later in this section, 

including the purpose and need for the action. Alterna1tives to the proposed project are discussed 

in Section II. Section III (Affected Environment) pres,ents the baseline conditions of natural and 

socioeconomic resources within and near the project area. Section IV describes beneficial and 

adverse impacts expected to occur from the proposed action. Section V gives a detailed 

discussion of mitigation measures and programs to be emplaced. 

GENERAL SETTING 

FORT BLISS 

Ft. Bliss is located in El Paso County, Texas, and in Otero and Dona Ana Counties, New 

Mexico. It encompasses approximately 1.12 million acres. About 90 percent of this acreage 

is located in New Mexico, most of which comprises the maneuver and training lands known as 

McGregor and Dona Ana/Orogrande Ranges. Otero Mesa located in the northeastern region of 

McGregor Range, is managed by the Bureau of Land Management (BLM) as livestock grazing 

units (Figure 1-2). 

Ft. Bliss was established in 1848 with its initial mission to protect trailways and settlers 

from hostile forces. Ft. Bliss became a cavalry post in the early 1900s and remained so until 

1942 when it became a center for anti-aircraft artillery training. The current mission, 

established in 1957, is that of the U.S. Army Air Defense Artillery Center, where U.S. and 

Allied personnel are trained in the use of all types of air defense weapons, including missiles 

and other anti-aircraft weapons. 

The ongoing mission of the United States Army Air Defense Artillery Center and Ft. 

Bliss involves training activities employing troops, vehicles, and equipment in tactical situations; 

testing of military ordnance and weapons systems; missile and artillery firings; aerial gunnery 

training; air support operations; and other related aclivities. The current mission of Ft. Bliss 

is to maintain assigned Strategic Forces units at a readiness condition equal to or higher than 
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their assigned authorized levels of organization. Ft Bliss also coordinates and supports the 

execution of annual service practice for air defense units and surface-to-surface units in addition 

to commanding all activities and units assigned or attached, supporting the U.S. Army Air 

Defense Artillery School, providing units for continental U.S. and overseas deployment, 

maintaining and supporting air defense artillery automatic weapons, operating Biggs Army Air 

Field (AAF), as well as tenant missions and other missions assigned by U.S. Army Training and 

Doctrine Command and FORSCOM. The current RS JTX developed into a multi-forces 

integrated program from the annual service practice originated by the 11th ADA BDE. 

Wheeled and tracked vehicle maneuvering is associated with the ongoing training mission 

of the 3rd Armored Cavalry Regiment, 11th ADA BDE, and JTX' s. Eight maneuver areas 

within McGregor Range and Dona Ana/Orogrande Range are used for ongoing training missions 

annually. Maneuver intensity (impacts) on these areas is lower for wheeled vehicles (air defense 

training) than for track vehicles (cavalry training exercises). Normal use of the maneuver areas 

is estimated at 400,000 miles per year for track vehicles. The average number of training 

exercises, which includes free maneuvering, missile fuing, parachute drops, etc., on McGregor 

and Dona Ana ranges for the last three years was 1197 and 1207, respectively. Although this 

level of activity may seem excessive, the ranges are ai:tually operated at 25-40 percent of their 

estimated capacity (Global Electro-Comm, Inc., 1992). 

WHITE SANDS MISSILE RANGE 

WSMR is located adjacent to and north of Ft. Bliss in the Tularosa Basin of south-central 

New Mexico. The main range and co-use areas comprise over 4.2 million acres stretching more 

than half the distance from El Paso, Texas to Albuquerque, New Mexico. 

WSMR is a National Range which supports missile development and test programs for 

the Army, Navy, Air Force, National Aeronautics and Space Administration (NASA) and other 

government agencies. WSMR was established as the White Sands Proving Ground in 1945 and 

was designated as a permanent Class II installation in 1952. The name of the installation was 

changed on 1 May 1958. 

Restricted airspace is provided at WSMR to facilitate the safety requirements for 

controlling aircraft and containment of hazardous resf:arch and development operations. The 
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airspace directly over the main range area and the nmthem range extension is restricted for use 

by non-participating aircraft from surface to unlimited altitudes. Airspace immediately 

surrounding WSMR is restricted to varying altitudes. Mission Control at Holloman AFB 

controls airspace use of the restricted areas. Over 35,000 sorties are flown over WSMR each 

year (U.S. Army, 1992b). 

The mission of WSMR is to operate a National Range; conduct research and development 

of range instrumentation; plan and conduct development tests of Army missile systems, air 

defense fire distribution systems, and other materiel; operate and maintain ground-based test 

support facilities such as nuclear effects, radio frequency radiation, vibration, and temperature; 

provide scientific expertise to support testing of weapon systems; and to provide administrative 

and logistical support to tenants. WSMR is capable of testing tactical weapons systems, air 

defense systems and other defense systems that can be contained in the 40 x 100 mile area. 

The combination of WSMR and Ft. Bliss creates a vast arena of over three million acres 

of dedicated land and exclusive use airspace. This allows tests of warhead-bearing missile tests 

up to 100 miles and realistic tests involving the simultaneous engagement of missiles, drone 

aircraft, and land vehicles. 

PURPOSE AND NEED FOR THE ACTION 

The 11th ADA BDE, a contingency brigade, is required to be deployed during worldwide 

joint contingency missions. The purpose of such deployment is to deter or defeat threats to 

facilities and forces that are of strategic importance to the United States. RS 93 will use 

elements from the active and reserve Army ADA, and Marine Corps HA WK missile units as 

well as command and control facilities. It will also use Navy combat, command and control 

aircraft, and Air Force combat and support aircraft and control facilities. The purpose of RS 

93 is to train in a combined arms setting. These combined elements will provide a simulated 

combat environment to allow training and evaluation of multi-service commanders, forces and 

equipment. The proposed JTX will provide FORSCOM with the required practical training to 

insure combat ready forces during emergency situations and to insure the national security of 

the United States. 
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Continuous training on such defense systems is necessary to maintain combat readiness 

and refine response time, accuracy and alertness. Dynamic new developments in various 

components of weapons systems also require constant training. In addition, continuous training 

is in demand as new troops are enlisted and/or others are promoted/transferred. 

DESCRIPI'ION OF PROPOSED ACTION 

The Chairman, Joint Chiefs of Staff has coordinated with FORSCOM to sponsor and 

conduct RS 93 to satisfy the above needs and obje.ctives. The proposed exercise will be 

conducted in four general phases as described below. 

PHASE 1. DEPLOYMENT OF FORCES 

The deployment phase of the JTX will commence during 30 April-17 May 1993. During 

this time participating forces will move all personnel and equipment from their respective home 

bases/stations to the proposed exercise locations. 

The majority of the equipment and personnel will be brought into Biggs AAF by railroad 

and truck. Transport/cargo aircraft (e.g., C-130) v1ill also be used. Other airplanes and 

helicopters will be flown into the designated exercise locations such as Roswell Industrial Air 

Center (RIAC), Biggs AAF and Ft. Bliss. 

Approximately 10,000 personnel are expected to participate in RS 93. Approximately 

4,500 personnel will be deployed in field positions not located at designated range camps, e.g., 

Orogrande, Stallion, and McGregor Range Camps. The total estimated number of deployment 

units and associated personnel/ equipment currently authorized for RS 93 are shown in Table 1-1. 

About 3,000 vehicles will be utilized for the JTX, approximately 50 of which will be tracked 

vehicles. 
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Table 1-1. Estimated force strength for the RS exercise. 

,__.. 

Total No. 
Type Unit Personnel Vehicles (WIT)* 

Patriot Battalion 1850 450/0 

HA WK Battalion 1850 820/0 

Chaparral Battalion 400 90/40 

Avinger/Stinger Battalion 700 260/0 

Ordnance/Maintenance Ba$1.ion 600 60010 

BDE Level HQ/Staff: 

Active Duty 500 5010 

Reserve Component 400 40/0 

Corps Level 200 30/0 

Other: 

Biggs AAF, USAF 850 4010 

1~"- Roswell, USN 1600 5010 

!~& Logan Heights, TACC 400 30/0 

Orogrande, TAOC (USMC) 250 100/0 

Logan Heights, JECG 200 100/0 

McGregor Range Camp, CRC 200 40/0 

TOTALS 10,000 2700/40 

*WIT Wheeled/Tracked 
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PHASE 2. TRANSITION 

The transition phase (5 days) will insure that all personnel and equipment are properly 

positioned in the maneuver areas and ready to commence the exercise. The 11th ADA BDE will 

conduct a series of communication tests from fixed positions to insure all command and control 

systems are in place and operational prior to the start of the exercise. There will also be 

orientation training during this phase to insure that troops are aware of exercise environmental 

regulations governing off-limit areas, fire prevention and control measures, other exercise 

restrictions and pertinent points of contact. 

PHASE 3. JOINT TRAINING EXERCISE 

The RS exercise will be conducted following the deployment and transition phases, and 

continue for nine days. The exercise will involve three major activities: (1) ground activities, 

(2) air activities, and (3) live fire exercises. 

Ground Activities 

Most of the ground activity, static positioning of equipment, will occur in the Ft. Bliss 

training areas (southern portion of the McGregor Range and Dona Ana/Orogrande maneuver 

areas). These areas will be used to position several types of air defense gun and missile 

systems. Only about half of the estimated force strength will be deployed into the training areas. 

Units will also be deployed on and around Otero Mesa in the northern region of 

McGregor Range. Approximately 600 personnel from 11th ADA BDE will operate in these sites 

during the first week of each exercise. Five 30-acre areas will be used for positioning HA WK 

and/or Short Range Air Defense (SHORAD) units. In addition, 20 pre-selected, environmentally 

cleared, one-square kilometer (1-km2) areas will be used to position Patriot missile systems or 

HA WK/SHORAD units. Generally, SHORAD units will be deployed at or below platoon levels. 

These units will be stationed within a fixed radius of a position/asset to be defended, and then 

moved about every four hours. Patriot and HA WK units will be deployed at or below battery 
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levels. They will remain in position for at least 24 hours after which they will proceed to 

another location. Specific locations for the training sites are presented in Section III. 

A U.S. Marine contingent of about 250 personnel will bivouac at Orogrande Range Camp 

and establish a Tactical Air Operations Center (TAOC) in the vicinity of Elephant Mountain just 

south of the range camp. A U.S. Air Force contingent of about 200 personnel will be based at 

McGregor Range Camp and establish a Control and Reporting Center (CRC). The CRC and 

TAOC are responsible for controlling the entrance and exit of aircraft in the exercise airspace. 

A combination of U.S. Navy and Air Force personnel will be based at RIAC. This contingent 

will be comprised of approximately 1,600 personnel housed in local motels and hotels and/or 

temporary housing units. Approximately 600 personnel will be working in and around the 

Logan Heights Training Complex next to the Ft. Bliss main base. These people will be part of 

the Tactical Air Command Center (T ACC) and Joint Exercise Control Group. Their 

responsibility will be to command and control the exercise. About 850 personnel will be 

working out of Biggs AAF, located next to Ft. Bliss. This contingent will be made up of almost 

all U.S. Air Force personnel. These personnel along with those at Logan Heights will be 

housed in on-base barracks, officer's quarters, and motels/hotels in the local El Paso area. 

West of the Organ Mountains and south of U .. S. Highway 70, a total of approximately 

20 foot-soldiers will be stationed on Bureau of Land Management (BLM) land to simulate 

Stinger anti-aircraft missile operations. Two or three 3-man teams will be deployed periodically 

to the area. The areas of north Soledad Canyon, Dripping Springs Recreational Area, and 

Baylor Canyon are off limits. Troop insertion by helicopters is allowed south of Soledad 

Canyon Road, and by ground vehicle north of the canyon road. The teams will use surface-to

air missile simulators (Smokey Sams). These are sm~1ll (12 inches) hand-held signaling devices 

that reach about 200 feet in height and burn out. 

In addition to target tracking and acquisition training, ground defense participants will 

use live ammunition and pyrotechnics (blanks, smoke grenades, flares, etc.). Live ammunition 

will be used only at established and designated live fire ranges, while pyrotechnics will be used 

throughout designated exercise areas. The types and approximate quantities of live ammunition 

and pyrotechnics expected to be used are presented in Table 1-2. 
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Table 1-2. Types and approximate quantities of live ammunition and pyrotechnics expected for 
use in the RS exercise. 

Ammunition Pyrotechnic:i 

Type Quantity Type Quantity 

HA WK missile 25 5 .56mm(Ml 6)Blank 215,500 

Patriot 20 7 .62mm (M60) 41,000 
missile blank 

Stinger 25 .50Cal (M2) 12,600 
missile blank 

Redeye Missile 15 Grenade, 443,250 
Fragmentation 
practi11:e 

Chaparral 20 Grenade, Smoke, 900 
missile various colors 

M203 Grenade 4,000 

7 .62mm (M60) 137,000 Flares 340 
Aircraft self-protetion 10,000 
flares 

5 .56mm (Ml6) 500,000 Cartridge, tank, 1,400 
practice 

~~ 

9mm 18,000 
;:'.'ll«1' 

Claymore Mine 43 Surface to air simulator 150 
ij;~ missile 

"'"' 
Chaff (cartridges) 60,000 

~\!$ 
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Ground-to-air defense systems will also be established on WSMR. Approximately 80 

sites near the Stallion AAF and Condron AAF in the northwestern and southern portion of 

WSMR, respectively, will be used as ground-to-air d1efense sites. Exercises at these sites will 

involve approximately 350 personnel operating from Stallion AAF and approximately 250 

personnel operating from North Oscura Peak. These sites are either previously graded areas or 

are borrow pit areas adjacent to developed roads. Various types of units use sites of different 

sizes: assault firing unit, 40 acres; battalion, 30 acres; battery, 10 acres; night defensive 

position, 5 acres; and firing unit, 5 acres. Additionally, Chaparral units will be placed on the 

shoulders of 22 segments of WSMR range roads. Each site has also been surveyed and 

"cleared" for significant natural and cultural resources by WSMR Environmental Services 

Division (ES-E). The units occupying these sites will strictly adhere to the site boundaries. 

Equipment will be dropped on established ranges on WSMR near Stallion AAF and 

Condron AAF. Three containerized cargo system pallets will be dropped from two planes per 

day, over a period of five days. Approximately 30 pallets are anticipated to be dropped during 

the exercise. Additionally, personnel parachute drops will occur at Condron AAF. Since no 

significant impacts to these sites on WSMR are expected (U.S. Army 1985), they are not 

addressed further in this document. 

Air Activities 

Many types of air activities will occur during RS 93. These include air-to-ground and 

air-to-air attacks. Three-hour daytime and nighttime attack periods will be conducted during 

weekdays over WSMR and Ft. Bliss restricted airspace, with approximately 125 sorties per 

attack period (sortie is defined as an aircraft leaving the runway, performing its mission and then 

returning.) Up to 50 night sorties (10 bomber, 30 fighter aircraft, and 10 transport 

airplanes/helicopters) could also occur. Approximately 300 sorties per 24-hour period will be 

flown. The different types of aircraft and the expected sorties to be flown by each type are 

presented in Table 1-3. The exercise will conclude with a 36-hour attack period during the 

weekend. These aircraft will originate from RIAC and Biggs AAF. They will engage in the 

training exercise only in the designated airspace. Inert training ordnance (30mm ball ammo, 
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Table 1-3. Aircraft expected to be used in the RS exercise. 

NUMBER OF SORTIES 
AIRCRAFT TYPE MISSION PER 24-HOUR PERIOD 

(ESTIMATED) 

F-16 Interdiction (Fighter Ground Attack) 12 

EA-6B Electronic Counter Measures 10 

FA-18 Interdiction (Fighter/Ground Attack) 90 

A-6 Interdiction (Ground Attack) 24 

F-111 Interdiction (Ground Attack) 8 

B-1 Interdiction (Ground Attack) 12 

B-52 Interdiction (Ground Attack) 12 

RF-4C Photo Reconnaissance 6 

F-14 Fighter Escort 16 

E-2C Command and Control 5 

S-3 Electronic Counter Measures 4 

EC-130 Electronic Counter Measures 2 

MC-130 Special Operations Airplane 6 

MH-60/SH-60 Special Operations Helicopter 10 

F-15 Defensive Counter Air Fighter 40 

E-3 Command and Control 2 

A-10 Close Air Support 12 

C-130 Tactical Airlift 25 

CH-47 Cargo Helicopter 6 

F-117 Interdiction (Ground Attack) 8 
~ ... 

CH-53 Search and Rescue Helicopter 3 
"'"' 

Total 313 

~~· 

~~ 
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BDU-33 practice bombs and MK-106 practice bombs) will be dropped on established target areas 

within the Red Rio and Oscura bombing ranges located in northern WSMR (Figure 1-3). 

Impacts associated with air exercises and training ordnance for the established bombing ranges 

are addressed in U.S. Air Force (1991). These areas are inaccessible to the public and contain 

no residential structures. 

The Albuquerque Air Route Traffic Control Center (ARTCC) will be responsible for 

coordinating participating military commanders/units prior to releasing exercise airspace to 

Airborne Warning and Control (A WAC) aircraft. It will ensure separation of nonparticipating 

Instrument Flight Rules aircraft. The Albuquerque ARTCC will also make certain that all 

participants based at Roswell receive a Federal Aviation Administration (FAA) briefing prior 

to participation in each exercise. Biggs AAF and Roswell ARTCC towers will have similar 

responsibilities for coordination of exercise aircraft through their controlled airspace. Mobile 

ground control interceptors will be distributed throughout the exercise area to vector aircraft 

through the exercise airspace and coordinate with th€:~ Military Radar Unit. 

Aircraft will begin the air-to-ground attacks from the north-central portions of WSMR, 

normally in groups of four, and proceed southeasterly toward Ft. Bliss. General flight 

approaches are represented in Figure 1-3. Aircraft from Roswell will use preapproved FAA 

routes. Generally, the aircraft will return along the: same routes after completing the attack. 

Low-level use of restricted airspace over the National Aeronautics and Space Administration 

(NASA) Johnson Center and WSMR main post has been granted to allow realistic tactical use 

of the airspace. 

Air attacks over Ft. Bliss maneuver area targets may involve flights down to 100 feet 

above ground level (AGL). However, flights over WSMR will be limited to a minimum altitude 

of 500 feet AGL vertical and 500 feet horizontal distance. 

Both B-52 and B-lB bombers will participate in simulated bombing runs. The bombers 

"'" will drop inert ordnance on approved target areas in the Oscura Bombing Range and then 

continue south, leaving the area. It is estimated that B-52s will fly 12 sorties during each 24-

hour period. The B-lBs will fly an estimated six sorties per day and six sorties per night, flying 

the same path as the B-52s. All bombers will fly at or above 500 feet AGL during the day and 

at or above 600 feet AGL during night missions. Bomber aircraft will use FAA approved IR-

133 route for access into WSMR restricted airspace. 
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Helicopter search and rescue (SAR) training operations involving about three helicopters 

will occur in the north-central area of WSMR during air activity windows. Helicopters will fly 

under 500 feet AGL and will observe the same noise-sensitive areas as jet aircraft described 

below. 

Five areas on WSMR have been designated noise-sensitive areas to avoid no significant 

adverse impacts (Figure 1-4). No overflights belm,_, an altitude of 5,000 feet AGL will be 

allowed over the San Andres NWR, Black Mountain, and Strawberry Peak. A 2-mile radius 

around Strawberry Peak will also be observed as a buffer zone. The main entrance and the 

picnic area of the White Sands National Monument, from the surface to 2,000 feet AGL, will 

be avoided. No supersonic flights over the McDonald Ranch House will be allowed. Finally, 

no flights below 500 feet AGL and no through-canyon flights in the Organ Mountains will be 

allowed. 

Electronic countermeasures (ECM) operations will include the use of chaff (fiberglass 

coated aluminum fibers) to disrupt specific radar frequency bands. Chaff fibers have a one 

millimeter diameter and range from 0.38-2.0 inches illl total length. Each chaff charge is about 

6 oz. in weight; an average load for an airplane is 20-30 charges. Approximately 15,000 pounds 

of chaff will be dropped in restricted airspace over the northern portion of WSMR between 500 

and 20,000 feet AGL per exercise. Chaff has two primary applications, both of which are used 

to confuse radar systems. Chaff can be used to de.coy incoming surface-to-air or air-to-air 

missiles into firing at the chaff cloud rather than at the: aircraft. The second application of chaff 

involves saturation of radar signals so that the radar cannot distinguish between the aircraft and 

the dispersed chaff. Two tests have been conducted re.cently with quantities less than 35 pounds 

to test the effect of chaff on local radars (Ball 1992). The estimated ground level dispersion of 

chaff dispersed at 500 feet AGL will cover the ground at a rate of one ounce per acre. Aircraft 

self-protection flares will also be used in the LAVA and YONDER WSMR airspaces. These 

flares have a burn time of 2.5 seconds and are used to protect against heat-seeking missiles. 
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Live Fire Exercise 

During the JTX the 11th ADA BDE, located on Ft. Bliss, will fire several gun and 

missile systems using live ordnance. Air defense units will fire approximately 25 HA WK 

missiles, 20 Patriot missiles, and 60 Stinger/Redeye/Chaparral missiles. All ordnance firing will 

occur on the established Ft. Bliss firing ranges, thereby eliminating the need for additional range 

preparation. Impacts associated with these types of a1:::tivities have been addressed by the U.S. 

Army (1984b). 

PHASE 4. REDEPLOYMENT OF FORCES 

This phase will last approximately one week and will involve three major tasks. Each 

task or portion thereof may be conducted simultan1:~usly. The first task will be the field 

evaluation and critique of the JTX, which will begin immediately upon cessation of the actual 

exercises. Redeployment of troops and equipment will comprise the second task. It will be 

accomplished in the reverse order in which these resources were deployed. The third task will 

involve inspection teams, comprised of FORS COM, 11th ADA, BLM, WSMR and Ft. Bliss 

environmental personnel. The teams will inspect the areas used to insure that installation 

regulations and all appropriate Federal and state environmental regulations/guidelines have been 

satisfied. 

SUPPORT ACTIVITIES AND FACILITIES 

Decontamination 

The 89th Chemical Company will periodically conduct simulated equipment 

decontamination training throughout the Ft. Bliss exe.rcise area, the Stallion Range Camp and 

the Trinity Site parking lot on WSMR. Equipment decontamination involves the use of high 

""" pressure hoses -- fresh (potable) water will be used to ·wash off simulated chemical contamination 

from equipment. Training will be conducted to minimize or avoid impacts. 
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Petroleum. Oils and Lubricant (POL) Storage/Distrib11tion 

Fuel dispensing stations will be at battalion headquarter locations and at various Forward 

Arming and Refueling Points (FARP). The Biggs AAF fueling point will consist of two 50,000 

gallon fuel bladders with three 350 gallons per minute (GPM) pumps. The bladders will be 

placed in existing berms on the airfield. 

There will also be 13 organizational refueling points at battalion headquarter locations. 

These refueling points will use 1,200 to 2,500-gallon refuelers. TherewillbetwoFARPs, each 

having two 5,000-gallon tankers hooked in series, connected to a 350 GPM pump. Leaded 

gasoline, diesel, and jet fuel will be the types of fuels used. Leaded gasoline is required to 

operate some vehicles and equipment. These fuels wii11 be available in bulk quantities ranging 

from 600 gallons to 10,000 gallons and stored in fuel trucks specifically designed for bulk 

storage and dispensing. Additionally, smaller amounts will be stored and transported in 5-gallon 

fuel cans to meet operational requirements. The bulk storage/dispensing vehicles are at battery, 

battalion and brigade headquarters locations. 

A variety of oils and lubricants will also be used, including engine oil, transmission 

fluids, hydraulic fluids and lubricants of various types. These fluids will be stored/transported 

in containers ranging from one-ounce to 55-gallon drums. The bulk quantities of these oils are 

generally stored in transportation trailers (0. 75 to 1..:5 ton) at battery, battalion, and brigade 

headquarters locations. Smaller amounts of the oils, g1enerally one-ounce to 5-gallon bottles are 

carried in individual vehicles which will be traveling 11:hroughout the exercise area. 

Hot refueling of aircraft will occur on the aircraft ramp at Stallion AAF at WSMR. The 

aircrews will conduct the refueling operations and will follow applicable regulations for hot 

refueling. 

Hazardous Substances 

Units will also have solvents, cleaning compounds, battery acid, and other POL products 

necessary for the operation of the defense and support equipment. These products will generally 

be stored/transported in 5-gallon or smaller containers located at battery, battalion, and brigade 

headquarters locations. These products will be used in very limited quantities in the field and 
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are generally stored in bulk quantities in maintenance: facilities designated for the use of these 

products. Only emergency cleaning operations will be conducted in the exercise area. 

Tum-in procedures for all hazardous wastes requires all generators to forward form DD-

1348-1 (tum-in document) to the Environmental Office prior to disposal at the Defense 

Reutilization and Marketing Organization. All tum-ins will be logged and pre-receipt inspections 

of the materials/wastes to be discarded will be scheduled. All generators will be billed actual 

costs of disposals through the Engineering Budget Office of the Directorate of Installation 

Support. Proper manifest procedures must be abided by for transportation on all public roads 

in accordance with the installation Hazardous Wastes Management Plan. 

Radioactive Substances 

Small amounts of radioactive materials are found in various nuclear, biological and 

chemical pieces of equipment. The types of equipment are: M8Al Chemical Alarm, 

Americium 241; Chemical Agent Monitor, Nickel-63; Radiac Meter IM-174/PD, Radium-226; 

and Radiac Set AN/PDR-27, Krypton-85. This equipment can be found and used throughout 

the maneuver area. Repair, removal, or disposal of radioactive materials is not conducted at unit 

level. These materials are taken to higher level, permanent repair facilities for maintenance, 

repair, and disposal. 
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SECTIONU 

ALTERNATIVFB 

Several criteria were employed during the selection process of potential sites for the 

Roving Sands program. Since the main objective of the JTX is to provide training in ground-to

air defense, the combination of adequate terrain (aeri.al extent and terrain type) and air space 

were of utmost importance. Availability of nearby facilities to support the competing elements 

of the JTX with air and ground requirement was also a major consideration. A high probability 

of favorable weather conditions was also a criterion in order to alleviate the potential of delays, 

inadequate training, safety hazards, etc. that could be caused by inclement weather. To allow 

a more realistic training scenario, the capability of providing live fire exercises was also 

considered significant. The final criterion was the cost for deployment and redeployment of 

troops and equipment. 

ALTERNATIVE SITFS ELIMINATED FROM FURTHER CONSIDERATION 

In addition to the Ft. Bliss/WSMR area, Nellis AFB, Nevada and Hill AFB, Utah, were 

considered as possible alternative locations. Both of these installations may have sufficient 

airspace to accommodate the air-to-air activities, but neither has adequate terrain (size or type) 

to properly allow the primary objective of the traiming, i.e., ground-to-air defense training. 

Additionally, air space use at both installations is cumently nearing capacity, creating increased 

problems in scheduling the exercise. 

Nellis AFB is situated within a semi-desert environment and, thus, has climatic conditions 

that are similar to Ft. Bliss/WSMR. Scheduling the RS 93 at Hill AFB, on the other hand, 

would be dependent largely upon the weather conditions, which are often unfavorable for 

training exercises. 

The cost for deploying an air defense brigade is estimated to range from $1.25 to $1.5 

million, as compared to $0.5 million to deploy one or two Air Force Tactical Wings. Thus, it 

would be much more cost efficient to bring joint forces (i.e., Air Force, Navy) to Ft. Bliss. 
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Based upon these factors discussed above, Hill AFB and Nellis AFB were eliminated 

from further consideration as possible alternative locati[ons. Table 2-1 summarizes these criteria. 

Table 2-1. Alternative site location selection. 

: 

CRITERIA 

Deployment 
Nearby Adequate Adequate Weather Live Fire Costs 

Site Infrastructure Air Space Terrain Conditions Capability ($ millions) 

Ft. Bliss/WSMR Adequate Yes Yes Favorable Yes 0.5 

Hill AFB Inadequate Maybe No Unfavorable No 1.5 

Nellis AFB Inadequate Yes No Favorable No 1.25 

ALTERNATIVE SCHEDULES ELIMINATED FROM FURTHER CONSIDERATION 

Three major factors are integral parts in the scheduling process of a JTX such as the 

proposed RS 93. First, the command sponsoring the exercise (FORSCOM) has to consider other 

exercise types that may require participation from oth1:~r commands that are also participants in 

the RS exercise. These planning schedules are generally developed by the Joint Chiefs of Staff 

and are programmed for at least five years. Secondly:,. the JTX schedule must not conflict with 

routine training programmed for the host installation. Lastly, the schedule should coincide with 

periods that generally have favorable weather conditions. 

FORSCOM sponsors numerous training exercises of various types throughout the year 

·•"• and in various worldwide locations. These exercises are scheduled far in advance to commit the 

resources (i.e., troops and equipment). Shifting these schedules would require extensive 

readjustment of services as well as coordination with other nations' governments. 

The Ft. Bliss maneuver areas and WSMR airspace are heavily utilized throughout the 

year for various training activities, as discussed in Se<:::tion 1. The only time frame at Ft. Bliss 

available for RS 93 which can accommodate the relatively long exercise is the April-May period. 
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While the desert environs generally have favorable weather conditions for such training 

exercises throughout the year, the April-May period u:sually experiences less winds and rainfall. 

Conduct of the proposed JTX during this period would:, thus, have less potential for exacerbating 

fugitive dust, soil compaction and/or loss, or impacts to vegetation. An analysis of routine 

training programs and ongoing missions at Ft. Bliss and WSMR indicated that the April-May 

period would allow the greatest flexibility in use of space and time. 

PREFERRED ALTERNATIVE 

The conduct of RS 93 at Ft. Bliss and WSMR is the preferred alternative. It provides 

maximum airspace as well as ground maneuver areas for both air-to-air and ground-to-air 

defense scenarios. The numerous military installations in the vicinity of Ft. Bliss facilitate 

access and support of ground troops, which reduce costs as well as inconveniences/impacts to 

local resources. The extensive infrastructure (i.e., highways, railways, and airfields) within the 

region also greatly facilitates deployment/redeployment of the troops and equipment, thereby 

adding to the positive attributes of this alternative site. Ft. Bliss, WSMR, and RIAC provide 

the required facilities and distribution for the JTX. 

A critical site selection process for the project sites on McGregor Range and Otero Mesa 

has been incorporated into the planning of RS 93. Th<~ selection process emphasizes avoidance 

or minimization of no significant adverse impacts to breeding birds and mammals, threatened 

or endangered species, soil, water supplies, historic resources and other significant resources. 

The specific criteria used to evaluate each site were as follows: 

(1) accessibility by road 
(2) less than 10% slope 
(3) avoiding known or expected archaeological sites 
(4) avoiding Federal or state threatened or endangered species 
(5) avoiding areas with high biodiversity 
(6) avoiding arroyo/riparian habitat 
(7) avoiding military and grazing facilities 
(8) avoiding important wildlife habitat 
(9) avoiding prairie dog towns 
(10) avoiding areas of critical environmental concern 
( 11) avoiding all BLM wilderness study areas 
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NO ACTION 

The No Action alternative is considered a viable alternative. Although no beneficial or 

no significant adverse impacts would occur if implemt:~nted, the No Action alternative would not 

satisfy the purpose and need for joint training. The 1''fo Action Alternative would result in the 

loss of the only multi-service air defense exercise. RS 93 is the only exercise that actually plans 

and executes a multi-services air defense operation. It involves all four services and tests our 

joint air defense operational capabilities . 
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SECTION ill 

AFFECTED ENVIRONMENT 

This section describes the natural resources within and near the proposed exercise area. 

The exercise area includes specific areas on or abmre Ft. Bliss, WSMR, Biggs AAF, and 

Roswell, New Mexico that will be used during the RS exercise. For the purpose of this EA, 

the area surrounding, and including the exercise area, is termed the project area. 

The exercise area extends from the western border of Texas at El Paso into south-central 

New Mexico. It is between the San Andres, Organ, and Oscura Mountains on the west, and 

Sacramento and Hueco Mountains on the east. Between the mountain ranges lies the Tularosa 

Valley and the Hueco Bolson. Most of the ground activities will take place on the Ft. Bliss 

Dona Ana/Orogrande maneuver areas and McGregor Range. 

The parameters that are described in this section include climate, water supply and 

quality, geology and soils, air quality, ambient noise, socioeconomics, and historic and 

biological resources. Descriptions of surface parameters are limited mostly to McGregor Range 

on Ft. Bliss. Impacts associated with annual training exercises that are of a similar nature to 

RS 93 on Ft. Bliss maneuver areas, (i.e.,Dona Ana/Orogrande complex), have been addressed 

previously (U.S. Army 1984a and 1984b). As mentioned in Section I, previous training 

activities on Otero Mesa and Tularosa Valley within 11vfcGregor Range have been limited. RS 

92 was expanded over a larger area and provided an opportunity to investigate potential impacts 

of exercises such as RS 93. 

CLIMATE 

The project area has an overall arid, continent.al climate characterized by low relative 

humidity, hot summers, moderate winters, and wide variations in temperatures (USDA 1976 and 

1981). Some semi- and sub-humid climatic zones exist at higher elevations in mountain ranges 

due to increased precipitation. Soil water loss is highest during the dry season from winter to 

early summer. Dust and sand storms often occur during the spring months. Thunderstorm 
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activity is frequently intense during the mid-summ~~r rainy season. Average annual snow 

accumulations is 4.6 inches, but there is rarely more than one inch of snow cover and it seldom 

remains for more than one day. 

Average daily maximum temperature is 76°F; average daily minimum temperature is 

51°F. The freeze-free period averages 235-248 days per year. November 12-15 are the average 

dates for the first killing frost and March 9-20 are the average dates for the last. Weather 

conditions during the proposed exercise period (May) are moderate. Temperature extremes are 

57°F-87°F and average 72°F. Annual precipitation is sufficient only to maintain desert 

vegetation. Average annual rainfall is less than eight: inches in the valley and about 20 inches 

at higher elevations in the mountains. More than half of the annual precipitation falls during 

July-September. Average rainfall for May is 0.40 inches. 

Average relative humidity ranges from 51 percent at 6 a.m. to 26 percent at 6 p.m. local 

standard time. Evaporation from Weather Bureau pans four feet in diameter is high in the arid 

environment, averaging about 105 inches per year on the desert floor. The resulting potential 

deficit in precipitation is 97 inches each year. 

GEOWGY 

The exercise area is located in the southeastern portion of the Basin and Range Province, 

an area of north-south mountain ranges and high mesas separated by the broad expanses of the 

Tularosa Valley and Hueco Bolson (US Army 1976 and 1984a). The San Andres, Oscura, 

Organ, and Franklin Mountains on the west, and th1;~ Jarilla, Sierra Blanca, Sacramento and 

Hueco Mountains on the east border the flat desert lowland. The mountain ranges are 

approximately four to 30 miles wide and about 60 miles long. Maximum crest elevations of 

these ranges are 6,500-8,500 feet mean sea level (MSL) and rise 4,000 feet above the valley 

floors. Salinas Peak is the highest elevation in the project area at 8,958 feet MSL. 

Paralleling the mountain ranges, the Tularosa Valley-Hueco Bolson was essentially a 

stable, relatively shallow marine shelf from late Cambrian through early Pennsylvanian time. 

The oldest sedimentary deposits are approximately 400 million years old consisting mainly of 

dolomite beds which range in age from late Cambrian to late Ordovician (Pray, 1961). Marine 

sedimentation buildup was interrupted in late Pennsylvanian time by tectonic disturbances that 
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altered the sedimentation origin from marine to terrestrial. Late Permian strata are sedimentary 

limestones and represent this intrusion of water once again into the area. In late Tertiary time, 

uplifted tilted fault blocks formed the mountain ranges that enclose the desert basin. The 

Tularosa and Hueco basins have been receiving s1ediments washed from the surrounding 

mountains for the past one million years. 

The Tularosa Valley-Hueco Bolson is a structurally continuous depression more than 200 

miles long and 25-60 miles wide. The relatively flat surface slopes from east to west ranging 

in elevation from about 4,000-4,300 MSL. The Jarilla Mountains, just north of the Texas-New 

Mexico state line, occur at the indistinct topographic divide that separates the Tularosa Valley 

on the north and the Hueco Bolson on the south. 

The arrangement of layers of strata reflect the historical deposition of sedimentary 

materials. The Tularosa Valley-Hueco Bolson consist of a thick sequence of unconsolidated 

sand, gravel, clay, and caliche ranging from Recent to Tertiary Age. Surface materials are fine

grained and become very coarse to gravel and boulder size near the escarpments of the adjacent 

mountain ranges. Alluvial fans slope outward from the bases of the mountains, coming together 

to form broad aprons that merge into the flat alluvial plain deposits in the central portions of the 

desert lowland. 

SOILS 

Major soil associations for McGregor Range are presented in Figure 3-1. Five other 

minor soil associations also occur in the area but comprise a combined total of less than one 

square kilometer, and thus are not illustrated. The surface soils can be classified generally as 

rock outcrops, silt loams, sandy loams, gravelly loams, fine sands, and silts, or a combination 

of these. Mostly calcareous and alkaline, the soils have developed from weathering of 

limestone, sandstone, and igneous bedrock with intrusion of windblown (eolian) deposits from 

relic lakebeds. The soils are moderately well drained to indurated caliche (cemented calcium 

carbonate) or bedrock near the surface in some areas. Depth of soils varies from a few inches 

on slopes to more than five feet in alluvial valleys. Table 3-1 presents descriptions of the major 

soil associations found within or near McGregor Range. The identification and distribution of 

37 soil types encountered within WSMR are presented in the Installation Environmental 
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LIST OF ACRONYMS 

AR TEP Anny Training and Evaluation Program ISCP Installation Spill Contingency Plan 
AAF Anny Airfield JTX Joint Training Exercise 
ADA Air Defense Artillery Ldn Day-Night Average Sound Level 
AFB Air Force Base Lcq Maximum Equivalent Sound Level 
AGL Above Ground Level MDCC Maneuver Damage Control Center 
AR Anny Regulation MDPT Maneuver Damage Prevention Team 
BDE Brigade MGL Milligrams per liter 
BDU Bomb Dummy Unit MSL Mean Sea Level 
BLM Bureau of Land Management NASA National Aeronautics and Space Administration 
BN Battalion NBC Nuclear, Biological, and Chemical 
BOQ Base Officers Quarters NDP Night Defensive Position 
BP Before Present NMDGF New Mexico Department of Game and Fish 
BTRY Battery NMED New Mexico Environmental Division 
CERL Construction Engineering and Research Laboratory NOx Nitrogen oxide 
CRC Control and Reporting Center NWR National Wildlife Refuge 
cs Tear Gas PM10 Inhalable Particulate Matter 
CRC Control and Reporting Center POC Point of Contact 
dB Decibels POL Petroleum, Oils, and Lubricant 
dBA A-weighted Sound Level PPM Parts Per Million 
dBC C-weighted Sound Level PSD Prevention of Significant Deterioration 
DEIS Draft Environmental Impact Statement RIAC Roswell Industrial Air Center 
DOD Department of Defense RS Roving Sands 
dBP Peak Sound Level SHORAD Short Range Air -Defense 
EA Environmental Assessment SHPO State Historic Preservation Officer 
ECM Electronic Counter Measure SOx Sulphur Oxide 
EIFS Economic Impact Forecast System SPCCP Spill Prevention Control and Countermeasures Plan 
EIS Environmental Impact Statement TACC Tactical Air Command Center 
EPA Environmental Protection Agency TAOC Tactical Air Operative Center 
EMO Environmental Management Office TEWf Tactical Exercises Without Troops 
ES-E Environmental Services Division TM Technical Manual 
FAA Federal Aviation Administration TDS Total Dissolved Solids 
FARP Forward Arming and Refueling Points TM Technical Manual 
FM Field Manual TPWD Texas Parks and Wildlife Department 
FORSCOM Forces Command USAEHA U.S. Army Environmental Hygiene Agency 
FU Firing Unit USFWS U.S. Fish and Wildlife Service 
GPM Gallons Per Minute WSMR White Sands Missile Range 
HQ Headquarter WSNM White Sands National Monument 
HIS HA WK/SHORAD WTP Wastewater Treatment Plant 
IAW In Accordance With 
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