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WSMR RANGE-WIDE ENVIRONMENTAL  IMPACT  STATEMENT 

- Objective 1.3; Promote energy efficiency  in facility siting and  layout of 
infrastructure (e.g.. utility systems  and  circulation patterns). 

- Objective 1.4: Encourage thc grouping of compatible activities in consolidated 
structures and, where appropriate, consolidak all administrative functions 
within the Main Post area. and retain the open range  area  exclusively for 
operations and testing. 

Goal 2: Plan  and coordinate development to ensure compatible  land use growth 
and change. 

- Objective  2.1: Rovide for future expansion and the construction of new 
facilities so that functional relationships arc not adversely affected. 

- Objective 2.2 Ensure that future growth within the range does not l imi t  the 
ability of the installation to perform its mission. 

- Objective 2.3: Ensure that on-range  and  off-range  land uses arc compatible. 

Goal 3: Enhancc and  preserve the.visual, aesthetic, and  natural resources of the 
installation. 

- Objective 3.1: Use visually compatible and  complementary a r c h i t e c t u r a l  designs 

- Objective 3.2 Make optimal use of desirable natural landscapes. such as scenic 

- Objective 3.3: Integrate environmental  protection  and  preservation activities to 
thc fullest extent possible into the planning  and  execution of the basic test 
mission of the  installation. 

and budding materials. 

views. 

- Objective 3.4: Protect. improve, and maintain the wildlife resources of the 
installation  through thc irnplemmtation of the WSMR Integrated Natural 
Resources Management Plan. 

- Objective 3.5: Minimirc the adverse environmental impacts from WSMR- 

reviews and the implementation of mitigation plans. Lands containing 
proposed future operational uses adjacent to the range through environmental 

unexploded  ordinance  will not be opened for any d o n a l  uses. 

. . ... ... 

3.7.1 Region of Influence 

WSMR  can be categorized into two major land areas: the main range  and the northern  and 
western Call-up Areas. The main  range  and  the Call-up Areas comprise  over  1.54 d o n  ha 
(3.8  million ac). The main range  comprises all real estate within the WSMR boundary, totaling 
923.387 ha (2,281,659 ac) (Table 3-32). . .. 

With  the  exception of WSTF, .WSNM, San Andres Nauonal  WildMe Refuge, and Jomada 
Experimental Range (JER). which are operated under a co-use  agreement. the main range is 
under the direct control of the US. Army on an exclusive-use basis, with  unlimited  use of the 
restricted airspace. This area has two major  land  use  functions:  test  operations  on  the  range and 
base opcrational support  (the  overall  land  use  designation  for this m a )  (COE 1992d). 
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. 
Table 3-32 

Ownership  and  area at WSMR 

JkQaLCs rn 
Ownership 
Withdrawn Private 154.479 
Withdnwn BLhi 721.390  (1.782.531) 

(381.713) 

Cc-use 47.5 18 (117.415) 

Other UsesS 
San Andrcs  National  Wildlife RefugdJERb 48.593 ( 120.07 I ) 
Whm Sands National  Monument. 57,726 ( 142.639) 

Total . 923.387  (2.28  1.659) 

Source: COE 1992d. 

H c c w  (acrcagc) included within rhc t a d  of the thee major land-ownmhip categories. 
lhcse two indcpcnden! areas overlap; thcreforc. Ihcicomsponding ha (acres) arc reponed 8( n 

.single arca 

The range is the largest overland test range available for U.S. Army, US. Navy, U.S. Air 
Force, NASA, and other agency missile and test flights. WSMR has several  operational areas 
throughout the main range that suppon the various test missions. These areas (the Main Post. 
SRC.  ORC, Nonh Oscura Range Center WORC]. and Rhodes Canyon Range  Center 
[RCRC]) are located in the  south, north, and m t r a l  areas of the range. Major  mission-related areas. as weU as nonmission-related areas, are described below. 

The WSMR ROI has been divided into nine subsections for ease of discussion (Figure 3-23). 
These subsections and  their  dcsignatioas arc as follows: 

the Main Post and cantonment. -. 
. 

. . 

the south range launch complex  and suppon areas (from  the Main Post east along 
Nike Avenue to LC-39 vicinity), 
other  south  range  land use anas south of US. Highway 70 to the southern WSMR 
boundary, 

south range  land  use areas north of US. Highway 70, 

Southwestern range area, 
central range land use (from Range  Road 6 to coordinate N80), . .. 

WSMR  boundary), 
north range and Stallion Range land use (from coordinate N80 to the northern 

WSMRcontrolled or joint-use areas outside of  the WSMR boundary, and 
nonWSMR controlled nonjoint-use land use within 80 km (50 mi) of WSMR. 

.. 
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/I - 1 

Figure 3-23. Land use areas on WSMR 
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Table 3-34 
Land use on  south range launch  complex  and  support  locations 

Land HcctarcS Land Prcwnt Futurc 
rn Dcscriotlon sl.auls " A€u!w 

LC-32  567  (1.402) launch complex  Dept. ofDefense yes 
LC-33 

Yes 
487 (1203) launch,complex Dep~ .  of Defense yes 

LC-% 
Yes 

389  (960) launch complex Dept. of Defense yes Yes 
LC-351Descn Ship 389  (960) launch complex Dept. of Defense yes Yes 
LC-36 487  (1203) launch complex Dept. of Defense yes 
LC-37 

Yes 
583 (1,440) . launch complex Dept. ofDefensc yes Ye5 

LC-38  777 (1.920) launch  complex  Dept. of Defense yes Yes 
LC-50 17 (41) launch complex Dept. of Defense . yes Yes 

' Based on  information  in K e y  Progmm Dercriprionr. Range-wide EIS (US. Army 1993g). 

The Nuclear Effects Laboratory is located  between Range Road 1 and  the south range 
boundary approximarely 4.8 km (3 mi) southeast of the Main Post. The  lab conducts tests  of 
weapon systems in  a simulated nuclear environment. 

The magazine area houses  both  liquid  and  solid propellants. The liquid propellants are located 
in building  area 21000. south of Range Road 2 and  west of Range Road 19. Solid  propellants 
also are located in building area 21000 but are north of Range Road 3 and west  of  Range  Road 
19. Both of these areas include paved roads. buildings, and have required inhabitant  safety 
limits imposed for the type and  quantity of explosives stored in them. Land  use areas for this 
subsection are described in Table 3-35. 

3.7.1.4 South Range Land Use Areas North of Highway 70. Several  large  support 

:Laser System Test Facility (HELSTF) Radar Advanced Technology .B&scatm (RATSCAT). 
and test facilities are located in t h i s  m a  (Figure 3-23, Table 3-36) including the  High  Energy 

and WSSH. A variety of weapon impact areas. the hazardous test m a .  and  the  Explosive 
Ordnance Division ordnance  disposal area arc located  on th is  portion of the  range. 

The Small Missile Range is 12.9 km (8 mi) north of the Main Post, north of U.S. Highway 
70. The  2,590-ha (6.400-ac) m a  is 1.6 km (1 mi) east-west by 16 km (10 mi) north-south. 
Relatively shon-range missiles  and  gun systems are tested at this technical suppon area. The 
Naval Gun program  has  testing facilities at  the  Small  Missile  Range. 

HELSTF is located nonh of U.S. Highway 70 approximately 6.4 km (4 mi) south of  WSNM. 
The facility was once the  Multiple-Function  Array Radar (MAR) site, but is currently  used by 
IIELSTF. This is a joint Armed Services (US. Army. U.S. Navy and U.S. Air Force) facility 
used to perform high-energy  weapons system testing on a  variety  of aircraft. grounil'vehicles, 
and missile systems. 

WSSH is used for space  shuttle  landing and  flight  practice.  Flight  testing of Single  Stage 

WSSH. The area consists of three runways  and  the necessary facilities fo! shuttle  landings. 
Rocket Technology (SSRT) development  program  vehicles  and equipment is also undertaken  at 
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Table 3-35 
Land use  on  south'  range,  south of U.S. Highway 70 

Land 

Orogrank 
Range Camp 

AMRAD.  RAM, 
RAMPART 

Target Areas 
Condmn Airlkld 

LC-33 National 
Historic Landmark 

€TA and Nuclear 
Effecccls Lab 

Magazineh 

Anillcry AM 

Sting 

G-10 

Facility 
Missile  Assembly 

NG-2 

Clbw Targel 

Descnotlon 
launch site. 

suppon c c n w  

missile 
program  area 

impact areas 
airfield 

launch complex 
and NHL 

testing 

munilions storage 
missile and 

impact BM 

impact BM 

impact area 

assembly BM 

wgct/impact B~CB 

targetlimpact arra 

Land 
sW.u 

Dcpt. of Defense 

Dept. of Defense 

DC~I. of Defense 
Dept. of Defense 

Dep~. of Defense 

Dept. of Defense 

Dcpt. of Defense 

Dept. of Defense 

Dcpt of Defense 

Dcpr of Defense 

Dept. of Defense 

Dcpt. of-JJefenu 

Dept. of Defense 
- 

Bawd on information i n  Kcy Progmm D ~ s c ~ ~ ~ I ~ o I u .  Range-wide U S  (US. Army 19938). 
Note: Dash indicates no dam available. 

. .  

Lighting systems that equal 1 1 billion candlepower light the runways. The maintenance  facility 
is staffed  for two shifts daily. including professional staff,  engineering, and  research 
personnel. WSSH is operated as a combination launcg. practice, .suppon,.and -recovery site 
that will be used in future aerospace  programs such is the SSRT and the X-33 spacecraft. 

Tularosa Range Camp is a 4-ha (10-ac) center  located  on  the north side of the Holloman Air 
Force  Supplemental Area 12.9 km (8 mi) west  of Tularosa New Mexico. This area is currently 
used as a  suppon  facility  for range programs. 
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Table 3-36 
Land use on south range, north of U.S. Highway 70 

while sands space 
HarboT/NOnhruP 
s u i p  

while Sands Space 
Harbor/Nonhrup 
su ip  

while sands 
National  Monument 

"G' lmpact Anac 
(16.20. M d  25) 

Tulerosa GaW 
Tula Range Camp 

RATSCAT 

Harardou Tat 
Alca 

Brill0 

Tow  Target 
(201,062) 

space H a r b o r /  
Bombing Area 

HAFB Supplement 
Alca 

YOrdcr . 

NE-30 

J-37 

South 

SC 50 

salt Target 

Dcscnotion 
test facility 

laser k s t  
facility 

shuttle 
landing 

SSRT  devlopmnt 
program 

conmllcd 
impact 

- 
- 
- 

testing 
i m p a c 1 U C . a  

launch complex 

bombing 

bombing 
MgC 

bombing 
mP 

bombing 
range 

bombing 
mP 

irnpaflaM 

impact BM 

impact BM 

Dept. of Defense 

Dept of Defense 

Dcpt. of Defense 

Dcpt of Defense 

NPS 

D e p ~  of Defense 

Dept of Defense 

Dept. of Defense 

Dept of Defense 

D c p L  of Defense 

Dept of Defense 

Dcpt .  of Defense 

Dcpt of Defense 
. . . . . - . 

D c p t .  of Defense 

D e p ~  of Defense 

Dept of Defense 

Dept. of Defense 

Dept. of  Defense 

(table  continuer) 
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WSMR  RANGE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

Table  3-36, Continued 
i 

Hectares 
m 

Land Resent ' Future 
.suus ALuYuY* A r u w  

NG-1 - targedmpact area Dept. of Defense yes Yes 

Far Tugct - largedimpact area Dept. of Defense yes Yes 
Near Target - largedimpact  area Dept. of Defense yes Yes 

RENT Site flS-S3 I ) - gun location Dept. of Defense yes YCS . 
Navy Gun ( T - 6 0 1 )  - gun location D e p t .  of Defense yes Yes 

Based on information in Key Program Dcscriprions, Range-wide EIS (US. Army 1993g). 

Nok: Dash indicates no data available. 

The  Hazardous Test Area (HTA) is approximately 5 km (3 mi) west of the Small Missile 

nestled in a remote desert valley surrounded by the San Augustin Mountains. The HTA 
Range. north of US. Highway 70. The HTA facility encompasses approximately 9.400 ac 

contains thrre autonomous  sites maintained  and operated by thrw separate WSMR 
organizations to support  a variety of est and  evaluation operations, and for the  conduct of 
demolition operations.  These  sites are the Electro-Magnetic  Radiation Effects (EMRE) test 
area. Detonation Test Area (DTA). and  Explosives Ordnance Disposal @OD) area. The EMRE 

perform tests to evaluate the effects of high frequency radiation environments on missile 
test area consists of a wide  variety of sophisticated equipment and instrumentation  used  to 

system, parts.  components..and related equipment.  The IYTA consists of a number of 
specialized tcstbeds that  have b a n  established for conducting  hazardous and explosive missile 
components, MIL-STD 2105 Insensitive Munitions testing,  static detonation (ana) testing, 
conflagration  (slowlfast  cook-off) testing, bullet impact testing, and 4Gfoot drop testing. The 
DTA is equipped with a wide  variety of sophisticated equipment and instrumentation, used to 
conduct destructive and operational tests of explosive items to .evaluate their safety and 
operational integrity.  The EOD arca.consists of pits. issociated  equipment. and  temporary 
storage facilities used to conduct  demolition operations to destroy explosive residue  and 
material waste. 

The Yonder  Area  is one of the U.S. Air Force designated c~-use impact arcas on WSMR. This 
type Of impact area is used on a scheduled  basis  with established limits for the accumulation of 
ordnance  items.  The Yonder Area  is 22.5 km (14 mi) wide east-west by 38.6 km (24 mi) long 
north-south.  and has been in use for the last  20 years.  The U.S. Air Force and the  New 
Mexico Air National Guard use the area for aircraft and pilot training on  air-tc-air  gunnery 
(U.S. Army  1985a). 

Flight testing  at  WSMR may involve overflights of WSNM. WSMR has %I MOU with the 
N P S  to allow this activity over the  western portion of the monument. Such tests may require 
the closure of U.S. Highway 70 and the evacuation of WSNM. These are  precautions  used 

Department  and  the NPS. Recovery opcrations are conducted in accordance  with guidelines 
during flight tests, enforced by agreements with the New Mexico Highway and Transportation 

established by the N P S  (TECOM 1986). 
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Impact areas  for planned  missile  impacts are designated all the  way up range a~ required 
distances from  the south launch complexes located  north of Nike Avenue.  These areas range 
from 16.188 to 46,945 ha (40.000 to 116.000 ac) in area and are surrounded by safety  zones. 

WSMR contains over  1.100  instrumentation sites scattered across the range. These 
insmentation and support systems use both  active  and passive data collection  methods for 
the specific mission  under test. Land use areas for this subsection are described in Table 3-36. 

3.7.1.5 Southwestern  Range Area. 

White  Sands  Test  Facility 

NASA Headquaners announced the site selection for the Johnson Space Center (JSC) 
Propulsion Systems Development Facility on July 6, 1962.  Constructed  in  the  early 1960s as 
a propulsion systems test site for the  NASA  Apollo space program. JSC Propulsion Systems 
Development  Facility  began  testing in 1964. The name of the site was  changed  to White Sands 
Operations and  then  to  the present White Sands Tcst Facility (WSTF). In the  mid-1960s. at the 

population. The facility is located 32 kilometers (20 miles)  northeast of Las Cruces, New 
peak of the  Apollo era. WSTF employed over 1.700 people. almost three times  the  present 

24,605 ha (60,800 ac) along the western flank of the San Andres Mountains in southwestern 
Mexico,  and 105 kilometers (65 miles)  north of El Paso. Texas  and occupies approximately 

New Mexico. WSTF. as shown in Figure 3-24, is situated in an isolated a m  on WSMR to 
h t  the effects of the inherent  test hazards of the installation  on  the surrounding population 
with primary access via US. Highway 70 and the WSTF access road. The site comprises an 
industrial ana and a surrounding buffer zone. Construction of facilities  in  the buffer zone 
requires prior approval  from  the WSMR Master Planning Board  and  the Commanding Officer; 
however, WSTF may  make modifications within  the  industrial  area  without WSMR approval. 
NASA has three facilities at WSMR including WSTF, Goddard  Space  Flight  Center (GSFC) 
White Sands  Complex (WSC). and White Sands  Space Harbor (WSSH). 

propulsion system engine, and testbg and  development  continued  throughout  the ApoUo 
Propulsion system testing  began  in September 1964 with the f h g  of the  Apollo  service 

program. Beginning in 1967, WSTF dcveloped a basic  ability  to  evaluate  the  flammability  and 
toxicity  characteristics of materials  used in the Apollo spacerraft This capability  expanded  to 

which would also bc in support  of^ Skylab. Space Shutrle: Spke  Station, and other 
include all facets of materials  characterization  and  compatibility  and  compbnent verification 

Government  and  private  reimbursable  programs.  With  the end of the  space tace WSTF faced 
closure in 1970, but  because of environmental  advantages,  existing  test  facilities  and  buffer 

Demonstrating its capabilities  and  expertise as a propulsion  system test atid  development 
zones, the  facility  was  revitalized  to  perform  hazardous  tests for the Space  Shuttle  program. 

resource, WSTF became recopzed as a world-class  laboratory. WSTF accomplishments 
include  extensive second stage booster engine testing for the National  Space  Development 

storage  module  used  in Skylab, materials and  component  testing:and  evaluating  the effects of 
Agency of Japan, development  and  testing on the  Apollo  service  module  engines  and  propellant 

the  descent  engine on simulated  Martian surfaces for the  Project V i g  Lander. From  1974 
through  1977. WSTF modified  and  improved the propulsion test facilities to accommodate 
extensive  testing of the Space  Shuttle  propulsion systems. including  propellant  supply 
systems. electrical and data systems, Nticulated  thrust  structures. and movable shelters. 
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Figure 3-24. NASA Facilities  at WSMR 
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Other tests through the mid-1970s included US. Navy solid rocket  plume-microwave 
attenuation tests; characterization of filters for  gases,  'hypergolic propellants. and cryogenic 
liquids; and evaluation of effects of  dumping  residual propellants on recovery parachutes. 
Other programs conducted during the Shuttle era include tests of a Depamnent of Defense 
technology demonstrating a warhead  intercept propulsion system and the development testing 
of the proposed Space  Station Freedom  propulsion  modules. 

To provide standard facilities. efficiency, and fast response to the many materials  and 
hazardous test requirements. the test capabilities  were consolidated into five test facilities with a 
total gross floor area of 37.197 meters2 (400,000 f e d ) :  Materials Test Facility (800 Area), 
Hazardous Hypervelocity  and  Detonation  Facilities (270 and 272 Arcas), High-Flow 
Components Facility (250 Area), Chemistry  and  Metallurgical Laboratories (200 Area).  and 
High-Energy  Blast Facility (700 Area). 

White  Sands Complex 

Established in 1977. the GSFC  WSC comprised the  Tracking  and Data Relay  Satellite  System 
(TDRSS) and the NASA Ground Terminal (NGT) to provide communications and data links to 
NASA scientific users and  the  Space Shuttle through the  tracking  and data relay  satellite  fleet. 
Since then the White Sands Ground  Terminal (WSGT). the Data Interface Facility (Dm, and 
the Second TDRSS Ground Terminal (STGT) have k e n  constructed. WSC  consists of two 
sites within the WSTF boundaries as shown in Figure 3-24. GSFC Mission  Operations and 
Data Systems is responsible for the  operation at WSC which  include  communications  and data 
links to NASA and the Space Shuttle, relaying of scientific data from satellites to the TDRSS 

processes and relays data from the Eanh Observation Satehte (EOS) to the scientific users 
ground tcrminals for  processing, and  relaying to the  various  scientific centers. The DIF 

I o k a t a i  at GSFC in Greenbelt. Maryland. 

The TDRSS and the NGT were  constructed  adjacent to  WSTF on 5.7 ha (14 ac) of WSTF 
land. A ground depot and maintenance  expansion  were completed in 1982. and construnion of 
the DIF was  completed in 1994. Slightly more  than 3.6 ha (9 ac) south of  the WSTF 1 0 0  A m  
were granted to WSC in 1976 for TDRSS. In August 1986, and  additional 16 ha (40 ac) 4.8 
kilometers (3 miles) nonh of the WSTF main gate were grated to WSC  for the STGT. These 
parcels arc within  the WSTF eight-section  industrial arm and do not require  approval by 
WSMR or WSTF  for further development.  The office of Space  Communications  determines 
all construction of facilities at WSC. . . .. 

White  Sands  ,Space  Harbor 

The WSSH; shown in Figurc 3-24, is an airfield and operations comp1ex"built on a dry 
gypsum lakebcd The airfield. known as Northrup Strip when established in 1948 by  the U.S.  
Army, was  and is to this day used.as a recovery  landing  site for battle-damaged drone aircraft. 
WSSH is located north of U.S. Highway 70 within W S M R  boundaries,.about 88 kilometers 
(55 miles) northeast of WSTF and  about 4 kilometers (2.5 .miles) east of the  'San Andrcs 
Mountains.  NASA selected WSSH for  Space Shuttle pilot  training in 1976 and as an alternate 
Space Shuttle landing  site  in 1979. Northrup Strip was renamed White Sands Space  Harbor 
after the Space Transporntion System-3 (STS-3) Space Shuttle landing on M-h 3.0. . 1982. .. 

WSSH is scheduled for use nearly  every  weekday for Space Shuttle pilots  to  practice  approach 
and  landing  maneuvers in  the Shunle  Training Aircraft (STA). The STA  is a Gulfsueam II 

of the Space Shutlle from about 11.000 meters (35.000 feet) to  touchdown.  Approximately 80 
aircraft that  has  been  highly  modified  to  simulate the flight  characteristics and instrumentation 

percent of all Space Shuttle training  flights. an average of 10 per week, arc conducted at 

.,.. 
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c WSSH. WSSH is in operation normally two  shifts per day. Three runways are available for 
enhanced  Space  Shuttle training. Runway 23/05 is'rnarked to simulate the lakebed runway at 
Edwards Air Force Base and Runway 17/35 simulates the runway at Kennedy Space  Center. 
In 1989 the third runway was constructed to allow pilots to practice transatlantic  abort landings 
(TAL). The  TAL  runways are smaller and shorter than the primary runways.  For each Space 
Shuttle  mission,  WSSH is prepared to  accepr an orbiter  landmg  for an in-flight emergency or 
as a weather alternate to the primary  landing sites at Kennedy Space  Center and Edwards Air 
Force  Base. 

old &service pad area. The area will potentially serve as a launch and recovery site for the 
A launch and landing  site  for testing the prototype SSRT  vehicle was constructed in 1993 at  the 

NASA X-33 Phase II re-usable launch vehicle (RLV) program 

San  Andres National  Wildlife  Refuge 

The San Andres National Wildlife Refuge, located within the WSMR boundary, was 
established in 1941 to protect the desm bighorn sheep and hosted limited ranching activity as 
recently'as 1951. WSMR currently uses the refuge as a  buffer and safety zone (U.S. Army 
1976). Land  use  areas  for this subsection are described in Table 3-37. 

3.7.1.6. Central Range Land Use. Current land uses in the central arca of  WSJvlR 
consist  of mihtary testing for weapons  system  research, development. testing, and 
experimentation programs including the operation of the ORC and the RCRC. as well as 
weapons  impact mas and numerous instrumentation sites. 

Oscura  Range  Center 

The ORC is located in the northeastern portion  of  the central  range and covers 22 ha (54 ac). In 
the past, this center was used as a full-support troop area. During the late 1980s. ORC was 
reactivated as an operational support center for  testing in the northern  sector of the  range by  the 
U.S. Army. US. Navy,  and US. Air Force. Although primarily a technical support area for 
communications and instrumentation, ORC also can be used as a temporary base of operations 
for missile systems that require a down-range firing position. New temporary  and semi- 
permanent facilities have k e n  conshucted at the ORC (Figure 3-25). 

Oscura Bombing  and  Gunnery Range .. . .. 

The  Oscura  Bombing  and Gunnery Range is located less than one mile nonh and  west  of  ORC. 
The  area is approximately 17 km (10.5 mi) long, north to south. and approximately 6.4 km (4 
mi) wide,  east  to  west.  It  consists of  approximately 10,684 ha (26,400 ac). The anxi is used 
by thc U.S. Air Force and some foreign governments for tactical aircraft air-to-ground  and 
gunnery  and  bombing training. 

Rhodes  Canyon  Range  Center 

The RCRC is located in the  westcentral portion of the central range and covers approximately 
1 1  ha (28 ac). This is a permanent operational area to  support missile missions by providing 
communications.  troop. and  maintenance support (Figure 3-26). Land use .areas for this 
subsection are described in Table 3-38. 

Richardson  Ranch  Training  Complex 

The  Richardson Ranch Training Complex (RRTC). with approximately 2-km (1.3-mi) radius 
operating zone and 400-meter radius (1.3 12 ft) Live Fire Zone (LE). both centered on the 
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Table 3-37 
Land  use  on  southwestern  range  location 

Lanj 

NASA& and 
Buffer 

TDRSS 

San Andrcs  National 
Wildlife Refuge 

OTD h e r  Facility 

H m a m  
kd 

24.605 
(60.800) 

systems 
testing 

- - 
23.155 

(57.216) 
wildlife 

us. Army Ye5 Yes 

cc-USe. no  no 
DOL US. Army 

us. Army Ye Yes 

B&cd on  information in Key Program Descriptions, Range-wide EIS (US. Army 1993g). 

DO1 = US. Dcpamncnt of the Interior 
Notes: Dash indicates no dara available. 

complex buildings, is used for Special Forces exercises and other training activities. Special 
Forces groups and  special military combat  units  conduct  one  exercise  per  year consisting of 
ground troop movements at RRTC. Access  to the RRTC is accomplished  via  conventional  and 
experimental ground vehicles on existing access mads and other established  routes. 

Activities also include  the use of helicopters  which  land at the RRTC to unload or evacuate 
ground forces. AU helicopter landing zones arc established on existing  roads or other sites on 
WSMR approved by the WSMR Environmental Services Division.  The RRTC offers 
operational.  topographical,  and logistical parameters that arc essential to the uaining of special 
combat units for defense of the  United States. Simulated  mission capability offers the  special 

This type and level of training enhances the success of actualinissions. 
operations personnel the  opportunity to hone  their skills in as realistic a setting as possible. 

3.7.1.7 North  Range  Land  Use. The  existing  land uses in the northem am of WSMR 
consist of "military testing for weapons  system  research.  development, testing, and 
experimentation  programs  including  the  operation of  the  SRC. . .  

Stallion Range Center 

SRC is located  in the northwestern portion of the  range  approximately 137 km (104 mi) north 
of  the Main Post.  SRC  is the  operational  support  headquaners  (including  mission support. 
maintenance. and security) for testing  operations in  the northern  range and occupies 22 ha (55 
ac). The U.S. Army operates an airfield  at  this  location  (Figure 3-27). 

Trinity Site, described in Section 3.6, occupies 14.763  ha (36.480 ac) within  the  north  central 
portion of the range. 
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Figure 3-26. Rhodes  Canyon  Range  Center  land use 
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Table 3-38 
Land use on central  range  location 

Denver WIT 814 
(2.01 1 j 

impact area 

Rhodes w n  459 
(1.133) 

impact Area 

Salt 12.5 impact Arca 

Hayfield Target 
(31) - impact Area 

ABC-I. C B .  

Richardson  Ranch 
Training  Complex (3000) 

1.214 training 

Rhodes Canyon 
Range Center (28) 

11 test and suppon 

RAhlS- test area U.S. A r m y  

Oxura Range Center 
(54) 

2 suppan mea 

TAC-3- launch  complex US. ~ r m y  

Yonder Impact Arca - 
and Gunnery Range 

Formal and  Informal - launch areas 
Launch  Sires 

LC-30 - launch complex 

Tells --launch site US. A r m y  

Rhodes Canyon  Range 
Center 

259 launch. support. 

Army 5. etc. - &ne launch 

impact and ordnance 

( W  testing 

PUP 205 
(506 )  

impact area 

suus  
Land 

U.S. Army 

U.S. Army 

U S  A r m y  

U.S. Army 

us. A r m y  

us. A r m y  

us.  Army 

Yes 

U.S. A r m y  

Yes 

U.S. A n n y  

us. A r m y  

U.S. A r m y  

Y= 

. . . .  

us. A r m y  

us.  Army 

us. Army 

U.S. A r m y  

yes 

(table continues 
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Table 3-38, Continued 

Land 

NG4 

Ne-5 

wc-50- 

649 

Zumwalt 

AMRAAM 

Salt Sotim 

EC 50 

NE 50 

AIM 

Queen I5 

ABC-18.133 

70-mile AM 

Salinas Peak Site 

targelrunpact BM 

targetlimpact area 

U.S. A r m y  

impact arca 

rest w c k  

missile system 

impact arca 

impacr area 

impact area 

bombing range 

impact area 

us. A r m y  

target arca 

instrumentation  rite 

Lwd 
slatvs 

us. A r m y  

U.S. A r m y  

Y- 

U.S. A r m y  

U.S. A r m y  

us. Army 

U.S. A n n y  

U.S. A r m y  

U.S. Army 

us. A r m y  

U.S. A r m y  

Yes 

us .  A r m y  

us. Army 

. .  

Based on iniormarion in Key Program Descriptions. Range-wide EIS (US. A r m y  1993g). 

Note: Dash indicates  no  data  available. 
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Figure 3-27. North  Oscura Center Range Center land use 
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North Oscura  Range  Center 

NORC is l o c a t e d  north of ORC  in  the  Oscura Mountains, just south of the  northern WSMR 
boundary and covers approximately 259,000 ha (640,OOO ac). NORC  consists of four separate 
areas, located 6.4 km (4 mi) apart, and is used primarily as a communication, missile tracking, 
and instrumentation area  for  programs assigned to  the  north range (Figure 3-28). 

The Forward Area Air Defense System (FAADS) Valley sites cover approximately 1 1 1.700 ha 
(276.000 ac) in the northeastern comer of the range. Testing and research activities are 
conducted throughout the area including missile system tests, target use. obscurant use, 
presence of support personnel and  equipment.  and  communication systems (US. Army 
1993b). Adjacent  non-DoD  land use includes  intermixed  public  and pnvate propt ies  used 
primarily for ranching, hunting, and recreation. 

The Red Rio Range is a U.S.' Air Force impact a m  and gunnery located in the extreme 
northeast comer of WSMR. This is a 14.5-km (9-mi) northwest-southeast by 9.7-km (&mi) 
northeast-southwest -.at the foot of the Oscura Mountains. As with  the  Yonder  impact area 
(Section 3.7.1.4). Red Rio missions are scheduled on a cD-use basis (US. Air Force 1994). 
The broken terrain m this area is advantageous for air-to-ground gunnery and  rnaneuver 
practice under simulated  combat situations. The U.S. Air Force polices the range on a 
scheduled basis to recover  expcnded  training (including full-scale inert) bombs and non- 
explosive projectiles to ensun general m a  safety. 

3.7.1.8 WSMR  Joint-use  Areas. WSMR requires the use of adjacent areas to the west 
and north of the  range to test ground-launched  missiles that cannot be accommodated  withm the 
64 by 1 6 0 - k m  (40- by  IOO-mi) main range (Figures 2-1 and 3-23). These "call-up" area are 
utilized for public safety, military security.  and in some instances missile impact. For all 
scheduled missions, WSMR requires that overhead  airspace be restricted  and all human 
inhabitants of  these extensions be evacuated. 

The Northern and Wcstcm Call-up Areas are maintained under lease  and  other forms of 
agreements between WSMR. the BLM. and  approximately 50 individual landowners.  Land  use 

recreation. Residents are evacuated during tests in their vicinity  and  compensated for their time 
in these areas consists primarily of livestock grazing, lrmited  small-scale  coal  mining.  and 

and inconvenience (US. Army 1985a). Call-up use provides flexibility  in supplying safety 
impact arcas and occasional launch sites to m t  fhe needs of different &sting programs, 
providing the  necessary area without a disruption of the tax base or normal  land use and 
without the large  investment  that  would be required to purchase  exclusive control of the areas. 

Since 1960, W S M R  has leased a 64- by  61-km (40- by 38-mi) call-up area for f b n g  longer- 

residents. missile testing is limited to 25 firings per year. AU instrumenlation  associated  with 
range missiles. l h s  area is adjacent  to the north WSMR boundary. By  agreement  with the 

testing program. This northern Call-Up Area. also referred to as the FJX ( F i g  in extension). 
the tests is mobile or temporary,  and  it is relocated off the Call-Up area upon  completion of  the 

contains 357,721 ha  (883.91 6 ac) and is populated by approximately  160  people (COE 
1992d). 

- .. 

_ _  
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Table 3-39 
North range  land  use 

Land H- 
. k m l  Dcrcnotion 

Stallion Range Center 
A ~ K U ~ O  and 

22 suppon and testing 
(55) 

GEODSS Site 
Stalli& Gate 

Large Blast Thermal 
Simulator (LBTS) 

PHErS Arca 
Stallion WIT 
-1 CI 

Wcst CI 

AFSWC 

Trinity Site- 

Aerial Cable Test 
Capability AM 
Nonh Oscura Peak 

North Orura 
Complex, ATOM Site 

FAADS Valley Sites 
Red Rio 

Range G n k r  

ca/Gunnery(138240) 

90 Mile 
Range 

COMA 

ZURF 

Sulf Site 

O s c m  Impact 

- 
8.133 

(20.096) 

(20.096) 
8.133 

907 
(2.240) 

National Historic 

NE(3 
Radiological Hazard AM .I,943 

us. Army 
u s .  Army 

us. Army 

large1 aJ?a 
largct- 

targum 

target- 

us.  Army 
Lanmnark 

test and target m a  

U.S. Army 

U.S. Army 
ruppon am 

impact areas 
impact and target 

mea 
bombing range 

imprcam 
impaElArCa 

launch  complex 

launch arCa 
target BlcB 
hazardas 

impaaarra 
testing 

impact  arc^ 

Lwd Present 
lwus &J&. 

us. Army Yes 

no 
Yes 

Yes 
Yes 

U.S. Army 
Yes 

Yes 
Yes 

us. Army Yes 

us. Army no 

us. Army F S  

no no 

us. Army Yes 

Yes yes 

Y= Yes us. Army Yes 

U.S. Army 
us. Army Yes 

U.S. Army Yes 

Yes 

us. Army 
us. Army’’ 

yes 

U.S. Army y e s  

u.s:Army . yes 
U.S. Army yes. 

us. Army Yes 
U.S. Army Yes 
u s .  Army Yes 

us. Army Yes 

Ye5 

. . . . -. . 

* Based  on  information in Kc? Program Descriprions. Rangr-wide EIS (U.S. A r m y  1993g). 

VOIC: Dash indicam no data available 
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The Aerobee 350 area (97,639 ha 1241,263 ac]). the A B R E S  4.' area (89,907 ha r222.157 
ac]). and the A B R E S  4AX arc:. (77.518 ha [191,545 ac]) are adjacent  to  the northwesl and 
west boundaries of WSMR. Usige is similar to that of the northern Call-up Area. 

The Jornada Experimental Range (IER) is a 40- by 34-km (25- by 2 1 4 )  area  located 32 km 

(200.000 ac), 33.995 ha (84.000 ac) of which are managed under a co-use agreement  with 
(20 mi)  north of Las Cruces, New Mexico. The range encompasses approximately 80,940 ha 

WSMR and 9.591 ha (23,700 at:) of which are included in  the San A n d r e s  National Wildlife 
area. The IER is under the jurisdiction of the  USDA.  The US. Army uses its reserved portion 
of land w i h n  the range for missile research and development, and  can e m 1  structures and 
utility systems within this area. 

3.7.1.9 Non-WSMR-controlled,  Non-joint-use  Land Use. Fort Bliss,  Texas, is the 
US. Army Air Defense Center and contains the firing and maneuver areas adjacent to WSMR 
known as McGregor Range and Doiia Ana Range, which extend into southern New Mexico. 
The fort was originally established in 1849, with permanent structures erected in 1892. 
Following World War II. Fort Bliss became an antiaircraft anillery center. WSMR has an 
MOU with Fort Bliss that defines the responsibilities and joint-use areas between the two 

on a permanent basis for missile tiring in relation to troop training activities at Fon Bliss. 
installations. Additionally, the Orogrande launch complex on Ft. Bliss propeny is maintained 

Holloman AFB is a large military reservation situated on the southeast boundary of WSMR. 
west  of Alamogordo, New Mexico. Th~s is a non-WSMR-controlled multiple-use  facility. The 
base is currently home to three U.S. Air Force combat-ready F-I17 Nighthawk squadrons and 
a combat rescue squadron equipped with HH-60 Pave  Hawk. and conducts various training 
programs  on several types of ammi for both U.S. and foreign pilots. Numerous aircraft 
hangars house the aircraft and associated repair and maintenance facilities.  The  base features a 
cantonment area; entertainment and restaurant facilities; family housing;  a  golf course: a chapel; 
and administrative, technical, and maintenance offices. In addition, there are numerous 
research and testing facilities for munitions and a high-speed test track  facility. The world's 
largest chimpanzee biomedical research facility is sited on the AFB. Land use areas for this 
subsection are described in Table 3-40. 

3.7.1.10 Grazing  Potential. Large portions of WSMR were  used for domestic stock 
grazing prior to the military-use era.  The following provides a descriptive .analysis of grazing 
potential on WSMR (Table 341). 

Natural  Succession 

. . .. 

Rior to the arrival of domestic livestock, much of the WSMR ma contained  a  substantial 

tarbush was noted, caused by a combination of overgrazing, drought, cattle dispersion of seed, 
semiarid grassland. As cattle were introduced, a marked increase in mesquite, creosote, and 

and erosion. Although  the ana has not been grazed for nearly 50 years in  many areas, the 
range grass has yet to replace the mesquite. However, the foot slope grasslands arc rich  with 

The Red Rio bombing range is located  within an area of this habitat, which contirues to thrive 
grama grasses, based on their slightly higher elevation. rolling topography, and  loamy soils. 

despite years of repeated disturbance (U.S. Army 1985a). 

~ 
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Table 3-90 
Non-WSMR-controlled,  nonjoint-use  land  use 

adjacent to or near WSMR 

Lard 
L2.mmQn starur 

Land 

Fon Bliss military us. Army 
Dona Ana Range military U.S. A m y  
McGngor Range military us. Army 
Holloman Air Force Bare m i l i q  US. Air Force 
Lincoln  National Forest rsxatim USFS 
CIhra Rivm campground. 
White Mountain 
Wilderness Arc0 and 
Ski Apache ski arca) 

Cibola  National Forest -tion USFS 
Mcscalcm Apache -tion private 

Indian Reservation 
Organ  Mounlains  Special IurCaLion BLM 

Management Area 
Organ  Mountains wilderness area BLM 
.Aquim Springs KcTCation BLM 
Dripping  Springs Imwjon BLM 
Jornada d e l  Mueno wildcmess  study area BLM 
Valley of Fm -tion BLM 
Little  Black Peak wilderness study area BLM 
Thm Riven Petroglyphs RcMLion BLM 
Bosque de l  Apache national wildlife refuge BLM 
sgl P a q d  wildcmcssarea BLM 
Indian Wells w i l d e m c s 5 ~  BLM 
Elephant  Butte.  Caballo. nnr.aLion BLM 

Oliver Lee m x a i o n  area state park 

. .  . 

and Pcrcha Reservoirs 

Fon Seldcn remarion a m  slate park 
Leasburg Dam RcMlionamdam state park 

Elephant Bune Luke State Park . . stale park 
-tion area slate park 

Caballo recreation area dam slate park 
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Table 3-41 
Csrazing  potential of WSMR 

Clay Grassland 
Salt  Flats 
Sand  Grassland 
Gypsum Grassland 

Intermittent Duncs 
Foot Slope Grassland 
Semidesert Shrub 
Pinyonjuniper Mountains 
Mountains, Nonwooded 
Semidesert Hills 
Lava Flows 

 gypsum^ 

10,023 

23,009 
9,600 

21,347 
0 

7,343 
0 

9,940 
3,369 

8806 
8,744 

509 

Total 102,690 

Source: Neher and Bailey 1970. 

Grazing  Potential  and  Use 

of feed to support a cow/calf  pair for one month), while the SCS estimated closer to 102.000 
BLM has estimated tha t  WSMR could support approximately 210.000 animal units (the amounl 

(Neher and Bailey 1970). Table 3-41 lists eslimates of grazing potential  of  vegetation t y p e s  
wittun the range boundary. No V n g  is officially  permitted on WSMR p q r  because it 
would potentially conflict  with  the mission of the installation. 

3.7.2 Hunting  Areas 

of Trinity Site. Fourteen seasonal open-hunting and trapping areas have becn designated on 
No recreational access to WSMR is permitted except for hunting and the twiccycarly opening 

WSMR for small game. bird, and "varmint" species (Figure 3-29) (Morrow, pers. com. 

the NMDGF, Small Game Proclamation. 
1993b). These animals may be hunted under the provisions of WSMR Regulation 190-1 and 

Annual special-permit hunting arcas for big game arc located in several a r e s  Stallion Range 
supports  one pronghorn hunt and one oryx hunt per year. The Oscura Mountains and the 
Salinas Peak area each host one deer hunt annually. Thrce other special-peM hunts for oryx 
arc held in the areas of the Small Missile Range. RCRC, and Red Canyon in the eastern portion 
of  the basin. A "nontypical" oryx hunt occurs  in different locations each year.. In addition, 
depredation oryx hunts are established on an as-needed basis (Morrow, pen. corn. 1993b). 
Cougar hunting is permitted on WSMR in the  Oscura Mountains and eas t  of  Range  Road 7. 

These  are rifle hunts, with  a single exception of  one annual primitive  weapon deer hunt. Both 
Hunters must possess a state of New Mexico cougar license and a WSMR hunting permit. 

annual special-permit hunts and  nontypical hunts are open for regulated hunting (WShtR 
Regulation 190-1) and are consistent with federal and state of New Mexico laws (US. Army 

. . .  .,.. 
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Range Road i 
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igure 3-29. Hunting areas on WSMR 
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1993h).  Future harvest objectives and hunt permit suategies on  the range will be explained in 
detail in the WSMR Integrated  Natural Resouices Management Plan. 

The basic hunting rules on WSMR adhere to the current New Mexico  Hunting  Proclamation 
and federal game laws. WSMR adds a few restrictions to maintain range security.  Generally. 

between WSMR and  the NMDGF. The NMDGF has the responsibility to administer WSMR 
public hunting on WSMR is prohibited outside of the organized  permitentry hunts coordinated 

special big g a m  hunts. The military coordmates with NMDGF to supply logistical support. 
No special licenses or permits are requkd by WSMR for  hunters participating in the organized 

by military escort. A WSMR trapping pcmut and a state license are required for persons 
special hunts. The NMDGF issues licenses. tags, and permits; uprange  clearance is provided 

Directorate  (Game Wardens). The establishment of harvest quotas for al l  big  game species on 
wishmg to trap fur bearers on WSMR. The trapping permit is issued by  the Security 

WSMR is  a coordinated effort between  the military and NMDGF. Due  to security restrictions 
regarding public access on WSMR, there is no potential for increased public hunting outside of 

a allowed on  land administered by N P S  on WSNM. No hunting or trapping is allowed on  the 
WSMR special hunts (U.S. Army 1983a). By law and regulation no hunting or trapping is 

San Andres National Wildlife Refuge. 

In general, the U.S. Army is responsible for natural resources management  on all installation 
properties through the ofice of thc Facilities Engineer ( A R  420-74). On WSMR, this 
responsibility encompasses the entire  area within the installation boundaries. excluding  the San 
A n d r c s  National Wildlife Refuge  and  the WSNM. Natural resources management within these 
areas is  the  responsibility of USFWS and NFS, respectively. 

Coordination with local. state, and  federal governmental and civilian conservation agencies 
relative to installation natural  resources  programs is part  of the military responsibility in natural 
resources  management (AR 420-74). In general  the  MOU  negotiated  between WSMR and  the 
various conservation agencies  charge WSMR with the overall responsibility for natural 
resources management on the installation, including the enforcement of military. state, and 
federal wildlife laws and regulations. WSMR is considered much like a privately owned 
property by state and federal wildlife law enforcement personnel, in that entry  and  land  use arc 
restricted by  the landholder. The participating nonmilitary conservation agencies have the 
primary responsibility to provide technical assistance and advice to the Commanding General, 

. WSMR. on fish and wildlife  matters (US. Army 1983a). 
. .  

. .  . 

3.8 UTILITIES AND INFRASTRUCTURE 

, This section  addresses  the  facilities  and  systems that provide WSMR with electrical service. 
telephone  service,  natural gas. mobilityfutls. water,  and sani tary  and solid waste handling. 
Descriptions of the existing  conditions and capacities of these systems BIC included. 

3.8.1 Electrical Service 

Electricity at WSMR is  furnished via commercial power  from E1 Paso Electric Company (94 
percent),  and  from  Otero  County  Electric  Cooperative,  Sierra  Electric'  Cooperative. and 
Socorro Electric  Cooperative (6 percent).  Socorro  Electric  Cooperative is the predominant 
service in the  north  range, whereas El Paso Electric  Company  serves the central and southern 

areas (Figure  3-30). In fiscal year 1991 (October  through  September), WSMR consumed 
range areas. The electrical  service  points on the  range are divided  into  four  separate load 

109.04 I MWh of electricity. 
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Figure 3-30. Electrical  load areas 
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Powerlines can provide hazards for raptors and  other  birds,  often resulting in electrocution. 
In 1981,  the  updated  "Suggested  Practices for Raptor  Protection  on  Power  Lines"  was 
published by the Raptor Research Foundation, Inc. The recommendations of this  repon and 
updated  guidelines are implemented into the design of new  powerlines at WSMR to reduce 
injury and death of birds of prey from powerlines. 

3.8.1.1 Distribution Substations. There are four  distribution  substations - El Paso  Electric 
Company,  Sierra  Electric  Cooperative,  Socorro  Electric  Cooperative. and  Otero  County 
Electric  Cooperative. El Paso Electric Company  owns,  opcrates,  and  maintains  distribution 
voltage  facilities  throughout  WSMR. El Paso  Electric  Company serves the majority of the 
southern range  area of WSMR with 345- and 115-kV transmission lines and 14.0  and  24.9- 
k V  distribution  lines.  This  area,  WSMR load area 1, consists of six  delivery  points.  The 
current  load is 102,650,000 kwh. Annual electrical  consumption  of  each delivery point is 
presented in Table 3-42. 

The El Paso  Electric ALA-S distribution  substation consists of feeders 2.3, 6 ,  and 7.  These 
have  a  feeder  voltage of 7.212.4 kV. The AMRAD distribution  substation has feeders 1. 2, 
and  3. These  each have a feeder voltage of 14.4/24.9 kV.  Uprange  feeder  station 5 (MAR 
site) has  feeder  voltages of  2.414.16  kV and 14.4124.9 kV. WSMR Main consists of several 
feeder  substations with a wide variety of  feeder wire types  and  feeder  voltages (US. Army 
1983b). 

Sierra  Electric  Cooperative owns and  operates an electric  distribution  system originating at 
Cuchillo  Substation near Truth or Consequences, New Mexico.  and  extending  into  WSMR 
via  its east system. Distribution into the north range is provided through a 14.4L24.9-kV line 
from  Cuchillo to Salinas Peak Camp and to Rob site. This area, WSMR load area 2,  consists 
of four  delivery  points with one additional delivery point  planned  for 1994. The  current load 
is 404.000 kwh. Annual consumption of each delivery point is presented in Table 3-43. 

Socorro Electric  Cooperative  owns and  operates  an  electric  distribution  system  that 
originates at Socorro Substation (1  15/69-kV transformer) and extends to the general area of 
Mockingbird Gap.  A  69-kV  subtransmission  line runs from  Socorro  to a  transformer 

capacity. From San Antonio to SRC. the  line is rated at 24.9 kV and is operated at that 
location  near San Antonio. This line is operated at 24.9 kV and has a IO-MW-load-carrying 

voltage. The Socorro Electric Cooperative  system  extends  into the WSMR north range from 
SRC through a 14.4f24.9-kV  system  extension. These  'disuibufion  lines serve existing 
WSMR loads  along W S M R  Range Road 7. Range  Road 13, and Range Road 20. Ths area, 

~ 

Table 3-42 
Annual electrical consumption of WSMR load  area 1 

~ ~~ ~~ 

1 
Pori Area 57.000.000 
ALA-513.600.000 

HELSTF-MAR Site 
AMRAD 

NASA (WSTF) 
HELSTF-EMRLD 

20.400.000 

9.500.000 
350.000 

1.800.000 ' 

Note: k w h  = lcilowatthour 
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Table 343 
Annual electrical consumption of WSMR load area 2 

Rob  Site 
Communication  Carrier Facility 
Salinas  Peak 
BATltumwalt Test Track 

1 4 4 . 0 0 0  
10.000 

250.000 
9.000 

~~ ~ 

Planned  delivery  point,  consumption is estimated by STEWS-DPW-PE. 
Note: k w h  = kilowanhour 

i 

WSMR load area 3. consists of five  separate  delivery  points with three additional  points 
planned for 1994. The current load is 4.882.500 kWh. The  annual  electrical consumption of 
each  delivery point is presented in Table 3-44. 

Orero County  Electric  Cooperative owns and operates an electric  distribution  system that 
originates at Alamogordo  Substation ( 1  15/69-kV  transformer)  and  extends  through  a 
14.4Q4.9-kV  distribution  line to ORC.  This line is a direct service feed to the U.S. Army 

the termination  point. T h s  area, WSMR load area 4. consists of 24  separate  points.  The 
facilities at ORC. and there is no  Otero County Electric Cooperative-owned transformer at 

current load is 1,104.500 kwh.  The annual electrical consumption of each  point is presented 
in  Table 3-45. 

3.8.1.2 Electricity Generation From Diesel Generators. Currently. 300 generators  are 
available  for use at WSMR. A l l  generators are considered portable, although some arc semi- 
permanently  stationed.  Generators  range in their  output  capability from 10 to 700 kVA. 
Generators being  used as semi-permanent emergency power systems  are presented in Table 
3-46. 

. .  

Annual electrical consumption of WSMR load area 3 
Table 3-44 

- 

Stallion  Range  Center  System 4.200.000 
Nonh Oscura  Peak 300.000 
Hunter's  Lodge 10.500 
Sulf Site 12.000 
90milc Area 360.000 
Large Blaslllhennal Simulator' 
Aerial Cable (Murray  well)' 
Aerial  Cable  (Phets Easl Park)" 

6o.ooo 
302.000 

5.356.800 . . . . . 

Planned  delivery  point.  consumption  is  estimated by STEWS-DPW-PE. 
N o w   k w h  = kilowatthour 
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Table 3-45 
Annual elect.rical  consumption of WSMR load area 4 

. .  . 
-on 1991 Conrumnuon 

FAADS Command  Post 40.m 
Commo Vans 2 0 . m  
Fire Point East 15.000 
D-10 Building 33470 
ORC  Guardhouse 

I ,500 
8.000 

Oscura Range Center 500,000 
TAC Training  Tower # I  
TAC Training  Tower #2 I 

5 .m 
25.000 

D-8 Building 31570 1 ,000 
Phillips Hill # I  
Phillips Hill #2 

40.000 
70.000 

Rose Peak 1 .so0 
Rita Site # I  
Rita Site #2 

250.000 
5o.ooo 

Bate Site 
WSSC W o n  Monitor 

I .ooo 
M).ooo 

Twin Buaes 
Alamo Peak # I  

5 .000 

Alamo Peak #2 
22.000 
60,000 

Boresight Tower 
Sacramento  Peak 

15.000 
65.000 

Booster Pump # I  6.500 
Mule Peak 3.000 
ASR-9 Radar 65.000 

Note: kVA = kilovolcampere 

3.82 Communications  Systems 

The  Directorate of Information Management provides all areas of communications support to 

structure  and  placement of communication  lines  can  result in the  collision' and potential 
WSMR. This includes  maintenance,  distribution, and a  scheduling  clearinghouse.  The 

entanglement of raptors with communication and guywires. The 1981"Suggested Practices 
for Raptor  Protection on Power  Lines" found that collision with transmission  lines is not a 
significant  mortality  factor  for  raptors.  This  report  does  include  recommendations  for 
reduction  of enm'glement of birds on wire wrapped lines.  These  recommendations  are also 
incorporated  into  the  design of communication lines at WSMR. 

3.8.2.1 WSMRAJS. Army Telephone  System and Interface  With  NaUonalSystem. The 
on-range  telephone  system  consists of a loop from the Main Post to Stallion  Gate, King 1 to 
Oscura  Range,  and  Junction 9 to Rhodes  Canyon.  This  loop  is  being  upgraded  from 
underground  copper  cables  to fiber optics  carriers. Al l  of the aboveground open copper wire 
has been removed  with the exception of 8 km ( 5  mi). Approximately 610.000 sheath m (2 
million ft) of underground lead-sheath copper wire still exists. 

. . .  
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Table 3-46 
Electrical generators on WSMR 

JdlaiQu 

LC-33 
LC-38 
SMR-U-4 
Building  123 
Building 300 
KING-14-6 
14u-44 
Andre 
Rhodes-U-46 
ORC-U-45 

Q-16 
Stallion-U-25 

Salinas-U-52 
Salinas U 
NOP 
u-5 I 
u-41 
U-32 
u-17 
Comm. WSMR 

Comm. El Pa50 
Comm. Jess Site 

comm. HAFB 
Comm. McGrcgor 

Comm.  Sacramento Peak 
Firc Depamnent Main POSI 
Airpon Main Post 
Building 1408 

Building 1512 
Building 364 

Alamo Peak Radio Station 
Elephant  Mountain  Radio Slation 
MP Station 
Building 300 
Condron Field 
Firc Department 

Nuclear Reaction 
Sulf Site 

LC-33 
Building 1 0 0  

Commissary 
Building 1515 

LC-38 
Building  123 

Blast Simula~or 
IGng-1 

~ ~~ 

GswwGhu 

proposed 
existing ' 

existing 
existing 

existing 
existing 
existing 
existing 
existing 
existing 
existing 
existing 
existing 
existing 

proposed 
Propod 
propo=J 
p r o p o d  
pmpo=j 

propo=j 

proposed 
proposed 

proposd 
Fpod 
P r o p o d  

existing 
existing 

PrOpo=d 

propo=J 
propod 

Propo=j 
propored 
existing 
existing 

existing 
existing 

existing 

existing 
existing 

existing 
existing 
existing 
existing 
existing 
existing 
existing 

60 
60 

1 0 0  
60 

100 
100 

60and 15 
60 and 30 
60 and I5 
60 and IS 

60 and IO 
1 0 0  

100 and 60 
100and60 
60 and 30 

30 
30 

1 0 0  
60 
30 

30 and IS 
30 

30 
30 

1 0 0  
60 

200 
60 

400 
30 

60 

30 
.60 

60 

60 
60 

100 
60 

200 
1 0 0  

12.5 

30 
80 

I M ) .  

200 
30 

dole: kVA = kilovollampcrc 
~~ 
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There  are ten aboveground  operator-facilitated  central  offices  (Dial I stations) within the 
system, which are manned by small  staffs of one  or  two  technicians.  The  central  office 
locations are as  follows: 

Main Post (2) 

LC-33 

LC-38 

Small Missile  Range 

Andre 

Rhodes  Canyon 

Stallion 

J-9 

King1 

OscuraRange 

3.8.2.2  Commercial  Telephone  Service. Currently,  off-range  telephone  system 

the Main Post as well as WSNM and Holloman A F B .  U.S. West has a  major  fiber  optic in- 
infrastructure is  entirely  provided by U.S. West. They  also  service  the  residential portion of 

ground system running from Las Cruces to Alamogordo along US. Highway 70. 

Microwave  sites  used  for  telephone communication are located at several sites within 80 km 
(50 mi) of WSMR  boundaries.  These microwave facilities are owned by various companies, 
as listed in Table  3-47. 

Public communications  carriers have microwave sites in locations surrounding WSMR. as do 
public  agencies  such  as the p o k e  and the border  patrol. In addition,  Southern  Pacific 
Railroad has lines  running east of the range  with microwave sites adjacent to those lines. The 
following  public  communications carriers have  microwave sites within 80 kin (SO mi) of 
WSMR: 

U.S. West 

.MCI 

AT&T 
Sprint 

Penasco  Co-op  (Anesia) 

Eastern New Mexico Rural 

S.W. Bell 

Contel  General Telephone (Ruidoso). 

. .  

3.8.2.3 WSMR Radio  System. Air-to-ground communications  at WSMR consist of the 
following: 
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Table 3-47 
Location and owner of microwave  sites  within 80 km (50 mi) 

of WSMR boundariesa 

mowavc S m  

Row Peak 
Sierra  Blanca 

Cathy Peak 
organ Peak 
Orogrande 
Mountainair 
San Antonio 
Rincon 
Monticello 
Luis h p c z b  
Cuner  Buuc 
Fairacxs 
Hueco Mounlain 
El Pas0 
C l a n C W t e  oaks 
Tinney 

Bingham 
Salinas  Peak 

Litdc Carr Canyon 
sccomLmirar 

X X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 

X 

a Owners arc identified  using the following  abbreviations: usw = US. West. mci = MCI, an = AT&T. 
spr = Sprint. PC = Penasco Cc-op..enm = Eaturn New Mexico  Rural. mi = Ruidoso  Genclal Phone. and 
p o l  E police  agencies 
Louis Lopez is an underground  (AT&T)  site al San Antonio 

Radio  guidance and  con,trol for  command  and  destruct, which.is limited to the 
406- to 55O-MHz frequency  band. Use of these remote control units is scheduled 
with STEWS-IM 30 days in advance. 

h-to-ground (aircraft communications) using discrete  frequencies within both 
WF and UHF frequency  bands,  specifically  the 225- to 399.9-MHz range. 

Ground communications at WSMR consist  of  the  following: 

- Intercommunications units (intercoms). two way.  between two locations - units 
use  115-Vac. 60-Hz power  for  operation 

- Temporary ground communications - a  portable radio pool, issued on a  mission- 
by-mission  basis 

Permanent ground communications-extended and exclusive use of a frequency 
channel (radio frequency  authorization [RFA] is obtained rhrough the US. Army 
Information Services Command)  required  for  certain  testing  procedures. 
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Surveillance of the 'WSMR radio  environment-carried out by the frequency and 
timing division,  There are seven  radio  surveillance sites with four on-range 
locations  (Sacramento  Peak,  Holloman AFB, south  range launch sites,  and north 
range  Small  Missile Range) and three off-range  locations (MacGregor  Range, 
Fort Bliss. and krtland A m ) .  Surveillance  receives  radio  frequency bands from 
2 MHz to 20 GHz. Surveillance also has a  mobile team. 

3.8.2.4 Computer  Systems  (Information  Systems  Command).  The US. Army 

information  mission  area  support to all  elements and tenants at WSMR in the form of 
Information  Services CommandDirectorate of Information  Management at WSMR provides 

management. planning. and operations and maintenance for all  communications. and 
records  management  (WSMR  1992a).  The automated services  available at WSMR include 
general-purpose  scientific  and  engineering  computers,  and  business  computers to provide 
base support. 

3.8.3 Natural Gas and Other Cas Heating Systems 

The majority of the  buildings in  the Main Post area use natural  gas,  forced-air,  heating 

pipeline  consisting of two hgh-pressure (6.2 MPa [900 psi]) pipes. One pipe is 6.35 cm (2.5 
systems.  The Gas Company of New Mexico  provides  WSMR  with natural gas  through  a 

Texas,  across Fort Bliss. and terminate  in Alamogordo, New  Mexico. A lateral  connection 
inches) and the other is 7.6 crn (3 inches) in diameter. These two lines  extend from El Paso. 

to building 1794, where the gas  is  metered. reduced in pressure to 0.16 MPa (22.5 psi), and 
from these gas  pipelines  supplies  natural  gas to the Main Post area metering station  adjacent 

fed  into the Main  Post  distribution  system (WSMR 1989b). A l l  other  facilities at WSMR use 
tank-fed propane gas heating systems  with gas supplied by loca l  area  contractors. 

3.8.4 Vehicle Fuels 

There  are  25 petroleum  storage tanks located at WSMR Main  Post,  RCRC  Station.  SRC, 

contain  diesel fuel (Table 349) .  The capacities of vehicle fuel  storage tanks on WSMR range 
HELSTF.  and  LC-38. Of the  25 tanks, 11 contain unleaded gasoline  (Table 3-48) and 15 

in size from 11.356 to 567.810 L (3.000 to 150.000 gal). The total  capacity for petroleum 
storage at WSMR is 1.8 million L (478.000 gal). 

Jet  Propulsion  Fuel No. 8 is the type of aviation fuel currently  used a t  WSMR:  prior to 
September 1993. Jet  Propulsion  Fuel  No. 4 was used exclusively. The fuel is  dispensed 
directly to aircraft from  208,175-L (55.OOO-gal) tanker  delivery vehicles. Three tankers are in 
use down range;  two at the SRClRhodes  Canyon area. No permanent  storage  tanks  exist on 
WSMR for thrs fuel (Lam 1993).  Permanent fuel tanks arc owned by the US. Air Force and 
are located at .Hollornan A F B .  Aviation  fuels are managed and reponed by the Energy 

Permanent  helicopter  refueling  points are established at RCRC  and  SRC.  Consumption logs 
Management  Office  at  Holloman AFB for both tactical and administrative  aircraft. 

locations of each WSMR  Jet  Propulsion Fuel No. 8 delivery vehlcle. 
for these centers arc contained in :Holloman AFB records. Table 3-50 lists the capacities and 

3.8.5 Water Systems . .. . _ I  - 

Main  Supply  Wells and Storage  Facilities. The water system at WSMR was originally built 
to serve  a  relatively small  temporary  installation  (COE  1949).  As  early  as  1948. the 

Organ  Mountains. The total production of  these wells was estimated at 264 gpm (COE  1949). 
installation  obtained  its  water  supply from five producing wells  located at the base of the 



Table 3-48 
Unleaded gasoline storage tanks on WSMR 

22.712 
22,712 
22.712 
94.635 
94.635 
94.635 
22.712 
94.635 
94.635 
20.820 
1 I .356 

WSMR Main POSI 

WSMR Main Port 
WSMR Main Port 

WSMR  Main Post 
WSMR Main POSI 
WSMR  Main Port 
Rhodes Canyon  Range Center Station 
Rhodes Canyon  Range Center Station 
Stallion  Range Gn tc r  
Oscura Bate Camp 
I-IELSTF 

Notes: L = liter 
gal =gallon 

Table 3-49 
Diesel fuel storage tanks on WSMR 

LQUliQn 

22.712  (6.000) WSMR Main Port 
22.712 (6.000) WSMR Main Port 
22.712 (6.000) 
22.712 (6.000) 

WSMR Main Post 
WSMR Main POSI 

94.635 (25.OOO) WSMR Main  Post 
94.635 (25.000) WSMR Main Port 
94.635 (25.OOO) 
22.712 

WSMR Main Post 

94.635 
(6.000) Rhodes Gayon Rpngc Cenm Station 
(25.000) 

94.635 (25,oOO) 
Rhodcs’Cmyon Range G n u r  Station 
Stallion Range Gnur 

18.927 (5.000) 
(5.000) 

Stallion Range Center 

20.820 (5.500) 
Stallion Range Center 
Oscura Bate Camp 

567.810 (150.000) LC-38Main POSI 
3.785 ( 1 ,000) WSTF - 150 Arcn 

~ 18.927 

Notes: L = liter 
gal = gallon 

Water  production  increased  annually from 1949 until the  early  1970s  when it  stabilized at 
approximately 2.54  million m3 (670 million gal). Since  then,  the  uend  in  pumpage  rates  has 

annual  groundwater  pumpage  rates for the  years  1948 to 1992  is  presenkd  in  Section 3.2.3.2. 
been decreasing  gradually to a current  rate of 2.35 million  m3 (620 million gal). A listing of 
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Table 3-50 
WSMR jet  propulsion  fuel  delivery  vehicles r Capacity of Delivery 

I Main  PosUCondron 18.927 (5.000) 
18.927 (5.000) 
7.571 (2.000) 

UprangdSrallion 7.571 (2.000)' 
18.927 (5.000) 

18.927-L (5.000-gal) lanker 

Notes: L = liter 
gal =gallon 

Major  waterlines  for the Main Post supply run along three thoroughfares.  Well-line  Road is ' 

Post and along Nike Boulevard to the  eastern  post boundary. Currently there are four types of 
the waterlines running parallel to Owen Road.  Lines run from Soledad  Canyon  to the Main 

chloride)  pipe.  Pipe  replacement is occurring presently between LC-32  and LC-38, and has 
pipe  being  used;  transit  pipe,  cast iron pipe,  concrete  cylinder  pipe,  and  PVC  (polyvinyl 

been  completed previously from the eastern  range boundary to LC-38. Antiquated concrete 
cylinder  pipe is being replaced with modem  PVC pipe. 

The current  source  of water for the Main Post originates from four watersheds adjacent to the 
Main Post (COE  1992e).  This  water  supply has a natural recharge of the  potable  water 
aquifer  at 38 percent of the annual  withdrawal  (COE 1 992e).  There  are  currently 11 wells 
serving  the Main Post area  with  the  capability of serving an effective population of 14,500 
people (COE 1992e). The  average  daily usage in 1989 was 0.083 m3ls (1.9  MGD),  and a 
daily peak usage of 0.17 m3/s (3.9 MGD). The capacity of  the Main Post wells averages  0.25 
m3/s (5.65 MGD) based on a 16-hour pumping record (COE 1992e). The'Main Post area has 
a maximum  stofage  capacity of 11.356 m3 (3 million gal) (COE 1997s); which can suppon 

Water  from the Main Post wells .is treated at the Main Post drinking water treatment facility. 
an  effective  population  of 10,OOO and an actual population of over 13.000 (COE 1992d). 

Treatment consists of sedimentation,  duinfection.  and fluorination. 

At SRC, the primary source of  water is groundwater. However, this water must be treated 
prior to storage  and  distribution. Only one  of the two wells that supply water to SRC is 
operational (COE 1992e). Water storage at SRC consists of two 75,708-L (2O.OOO-gal) tanks 
for untreated water, and one 378.540-L (100.000-gal) tank for treated water. The historical 
average  consumption  level at SRC is 4 x 1 0 4  m'/s (9,600  GPD) with a pumping capacity of 
4.4 x 10-4 m3/s (100,OOO GPD). SRC has an electrodialysis treatment plant i n a  continuous- 
feed stock system with pretreatment. 

Water used at both Oscuta  and Rhodes Canyon range centers is hauled by truck from existing 
water  supplies. Each  building within these range centers has its  own  storage tank with a 
domestic pressure system. 
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There are no hauled-water programs at WSTF. All water is supplied through three 305-m 
(1,000-ft)  wells  located off site.  Water is withdrawn from  the  Jomada aquifer through a 
permanent  water  withdrawal right with BLM.  Wells  are  located  within 7 km (4 mi) of 
WSTF boundaries  and  are pumped through  transite  water  pipe  across  land held under 
easement  with  BLM. It  is pumped approximately 10 km (6 mi) to a 3.8-mil-L (1-mil-gal) 
storage tank for distribution. Water is chlorinated at the WSTF facility, while 2,104-hectare 
(5.200-acre) water withdrawal rights apply. Presently only 121 hectares (300 acres) per year 
are  used. 

3.8.6 Sanitary  Waste Disposal Systems 

Two main  wastewater processing facilities exist on  WSMR.  The wastewater treatment plant 
servicing the Main Post is located just east of the WSMR landfill, approximately 6.4 km (4 
mi) from the Main Post. In the northern range, just  south of SRC, several evaporative lagoons 
are located  to  process wastewater from SRC facilities.  Additional  wastewater processing 
occurs at the WSTFNASA installation. Six lagoons are located at WSTFMASA for 
processing and evaporation. 

3.8.6.1 WSMR Wastewater  Treatment Plan&. The Main Post area of  WSMR is served by 

the range are served by sanitary facilities. However, the treatment plant on the Main Post and 
a complete sanitary sewage collection and treatment system. All habitable outlying areas of 

the lagoon  system  at SRC are the major facilities. 

The Main Post wastewater frcatment fachry was constructed in  1958  and has a rated capacity 
of 0.044 m3/s ( 1  MGD). The system currently operates at approximately 50% of capacity. 

The  SRC wastewater treatment plant  has a rated capacity of  12 x 10-4  m3/s (27,000 GPD) and 
currently  operates at 20 percent of capacity. Treatment  at SRC is primarily a septic tank - 
evaporation pond system. 

3.8.6.2 WSMR  Main Post Collection  System.  The  Main Post  collection  system is 
described in detail in Section 3.2.4.2. During a 1978  survey,  flow  meter readings taken at 
key locations throughout the system indicated  that  the collection network was operating at 20 
to 25 percent  of its maximum capacity during peak flow periods. In 1986 (US. Army 
1986~). it was determined that the system was  not operating at a significantly higher rate and, 
most likely. war, running at or below rhe 1978 levels. - . 

... . . .. 

In 1960. 
served a 
(WSMR 

the WSMR wasfewater collection system served a work force of 13.000: in 1983.  it 
work force  of 7.489 (US. Army 1986~). The 1991 WSMR work force was 9.033 
1992b). This indicates that the present collection system and treatment plant could 

wastewater  collection and treatment facilities. The  wastewater treatment plant was entirely 
support a 30-percent  increase in population without requiring a major addition to the 

refit in the mid-1970s under a COE project. While cumntly operative at 500,000 GPD. it has 

percent shutdown for repairs while still allowing a 50 percent operating capacity. 
1 MGD capacity. The plant is constructed in a mirror-image design, which allows a 50- 

3.8.6.3 Inventory  and  Description of Septic Tank  and  Leach Field Systew. In. 1991,  the 

documentation  and performed a field survey of all liquid waste  disposal systems located 
WSMR Environmental Services Division  conducted a comprehensive review  of  the available 

additional research at  the NMED Las Cruces District Office. Of the 121 WSMR facilities 
throughout WSMR. Concurrently. the WSMR Environmental Services Division conducted 

located  during the survey, NMED has issued permits for only 11 systems. NMED  did  not 
issue  permits for any systems constructed prior to 1972. Discussions with  the staff at  the 

3-181 



WSMR RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

NMED  Las  Cruces  District  Office  indicated  that the quality of the groundwater on WSMR 
that  potentially  could be affected by the construction of liquid  waste  disposal  systems is 
extremely poor and nonpotable. Therefore, permits  were neither requested nor required (US. 
Army  1991b). 

Additional important results of the field survey  include the following: 

50 disposal systems had as-built  blueprint  plans  available at Directorate of 

28 disposal systems could not be located. 

5 disposal systems were no' longer in use or in place. 

12 disposal systems could not be correlated with a  specific building, and 

4 d~sposal systems located were not found on the WSMR facility listing. 

Public Works (DPW). 

The majority of the systemssurveyed were  found to be in good  condition and suitable for 
their  intended and continued use:. A  file  containing a field  data  sheet,  a 20- by  25-cm (8- by 

is available at the WSMR Environmental  Services  Division  offices,  WSMR building 150. 
IO-inch) photograph. and an as-built  blueprint  drawing (if available) of each disposal  system 

3.8.7 Solid Waste Handling Systems 

transport. Three main area operate and maintain landfills and solid waste transport systems. 
The  solid  waste handling systems  for the range consist of landfills and  waste collection and 

as described in this section. 

3.8.7.1 Landfills. There are h e  operating  landfills  serving WSMR. The Main Post landfill 
is located 11 km (7 mi) east of the Main Post. The second is located at Stallion  Range at the 
north end of WSMR and the third is operated by NASA in the 700 area. WSMR has issued 
an Notice of Intent (NOI) to the state of New Mexico  to  continue  operations and to obtain a 
permit. WSTFflrlASA also has a  landfill, which serves  its own  needs exclusively. 

Main Post Landfil 

The  Main Post landfill  consists of two  separate units:' Located south'and east of Post 
Headquarters, the Main Post landfill meets the solid waste disposal requirements of the Post 
Headquarters and surrounding area. This area collects the residential refuse of approximately 
3.000 WSMR staff and their  families. The Main Post landfill is a  Class  Alandfill as defined 
by New Mexico Solid Waste  Management Regulation 2. A Class A landfill is one serving a 
populauon of more than 3.000. 

The Main Post landfill  occupies 10 hectares (25 acres) and is bounded by roads to the south 
and southeast  (Battelle  Environmental  Management  Operations  1990). Landfill operations 
are  anticipated to cover an area of 32 hectares (80  acres) before this  site  is  closed (US. 
Army  Environmental  Hygiene  Agency  1988).  The  anticipated  life of this  facility is at least 
10 years  (Battelle  Environmental  Management  Operations 1990). The MainPosf landfill can 
be subdivided  into three sections  based on period of usage and material  disposed.  These 

landfill. In addition to the Main Post  landfill. an active asbestos disposal area is located to the 
sections  consist of the original sanitary landfill. the contractor  area, and  the present sanitary 

chain-link  fence with barbed-wire outriggers and is marked by several large  warning signs. 
southeast  across from the solid waste  landfill. This asbestos disposal area is surrounded by a 
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The Main Post landfill area  measures  approximately 192 by 213 m  (630 by 700 ft) and is 
surrounded by a  2.4-m-high  (8-:ft-high)  chain-link  fence.  The main landfill  entry  gate  and 
inspectors’ post are  located  in .the southeast  comer of the  facility. The  original  landfill, 
opened in 1983. is located to the  east of the current  landfill and consists of five filled and 
covered  cells  with  approximate  dimensions of 30.5 m long by 30.5 m wide by 7.6 m deep 
(100 A long by 100 ft wide by 25 ft deep)  (Battelle  Environmental  Management  Operations 
1990). 

lmmediately  east of the  original  landfill  is  the  contractors’  area.  This  parcel  occupies  2 
hectares (5 acres) and is used by WSMR contractors  for  disposal of construction/demolition 
wastes. The  older,  inactive  disposal  cells  are  located in the southern  portion of this area. As 
new cells  are  needed, they are  olxned to the north. This portion of the landfill may cover  6 
hectares (I5 acres) before this site is closed (Battelle  Environmental Management Operations 
1990). A 1.2-m (4-ft),barbed-wire  fence  separates  the  older  portions of the  contractors’  area 
from a  road to  the southwest. 

Waste in both  the  residential and contractor  areas  is  condensed  and  compacted by a 
Caterpillar D7 bulldozer.  Waste in the residential  landfill is covered once  a week, typically 
on Friday, by I5 cm (6 inches) of soil.  Equipment used to  cover  waste  consists of the 
bulldozer and a  Caterpillar 621B !;crapcr. 

In 1992, WSMR undertook an effort  to  quantify and characterize the waste  streams  being 
delivered  to the Main Post landfill (WSMR Environmental  Services Division 1992b). One to 
four  incoming loads of both residential and commercial  waste were examined  daily  for  a 
period of three weeks. Observation  times were generated randomly and were unannounced. 
A total of 49 landfill  observations were completed  during the survey  period.  Table 3-5 I 
provides an estimate of the different types of incoming waste observed  during the survey 
period WSMR Environmental  Services Division 1992b). 

Percentage distribution of waste types delivered to the Main Post landfill 
Table 3-51 

during 1992 survey 

Waste Typc 
Cardboard 
Paper 
Household Waste 
Plastics 
Wood 
Construction Waste 
Fwd  Products 
Glass 
Agriculture 
Miscellaneous 

. . .  
Percent 
37 
30 
13 
I 
4 
3 
3 
1 
1 . .  

I 

.... 

(Source: WSMR Environmental Services Division 1992b. 
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Stallion  Range  Landfill 

The Stallion  Range landfill is located 1.6 km (1 mi)  south of SRC and is 2 hectares ( 5  acres) 
in size. As no residential waste is disposed of  at this site. the Stallion Range landfill qualifies 
as a Class B landfill as defined by New Mexico  Solid  Waste  Management Regulation 2. A 
Class B landfill is defined  as  a  sanitary  landfill  serving  a  population  of less than 3.000 

Management  Operations 1990). In addition,  there is room for expansion immediately south 
persons. Operations at this site are anticipated to remain for 10 years (Battelle Environmental 

of the present landfill and adjacent to the fence line. The Stallion  Range landfill is subdivided 
into three sections including the original sanitary  landfill,  the present landfill. and a recycling 
area.  There  are no designated areas for disposal  of  contractor or special wastes. 

To the west of the current landfill location,  there  are  two  recycling areas. These  areas are 
unfenced  and  consist of a trench for wood and  a trench for metais. Both  trenches are 30.5 m 
long by  6.1 m wide by 4.6 m deep (100 ft long by 20 ft wide by 15 ft deep). 

WSTFLandfdI . 

WSTFNASA also operates a landfill. Collection of solid waste occurs at dumpsters stationed 

dumpsters. The WSTF Solid  Waste  Management  Facility is an 11.7-hectare (29-acre) unit 
adjacent to WSTF  buildings. .A 30-cubic-yard  top-loading  garbage  truck  services the 

facility  awaiting  a  Preliminary  Site  Assessment  and  permit  priority  ranktng from NMED. 
located in the 700 area.  NASA  currently operates this landfill  under  interim  status as a 

Waste  is  segregated so that  liquids. scrap  metal, and hazardous  wastes  are  excluded. 
Hazardous  waste is stored  separately in the  RCRA-pennitted  storage unit and professionally 
transported by a designated subcontractor. 

Commissary Landfill Project 

An abandoned disposal trench (landfill) was discovered in August of 1994 in  the construction 
footprint of the new WSMR commissary.  A total of  eight  samples of material in the trench 
were obtained  and chemically analyzed for hazardous  constituents.  Because levels of lead 

waste  site. 
were  discovered in excess  of the regulatory  limits, the landfill was treated as a hazardous 

Due to the nature of materials excavated from the landfill (e.g..'old Coke and other bottles 
with  dates of manufacture. etc.) it was  assumed  that the landfill dated from the very earliest 
days of  WSMR  and thus was historically  significant. An archaeological investigation was 
conducted by WSMR. and the decision was made to remove  all  landfill material in an 
expeditious  manner so that the  site  could be returned  to  the  commissary construction 
contractor.  A total of 83 30-yard roll-off bins were used to contain  the  waste material and 
provide ultimate disposition of any hazardous waste. 

WSMR took samples from the trench after  all  the  material was excavated and tested for 
hazardous waste. Results of the analyses were compiled  in  repon form and submitted to the 
NMED for  concurrence for closure  of  the  trench. NMED concurred and the trench was 
returned to the commissary  construction  contractor on October 14, 1994. Samples were 
taken  from the roll-off bins, and analytical  results revealed that seven out of the 83 roll-off 
bins  exceed  the  regulatory  limits  for  lead  and  thus were classified  as  hazardous waste. 
WSMR performed testing for radioactivity during trench excavation and tested the individual 
bins as they  were accumulated. No radioactivity was discovered. 
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The bins which contained material note classified as hazardous waste were vansported to the 
WSMR  sanitary landfill to be beneficially reused as daily  cover material. The seven bins 

requirements. The contaminated material will be stabilized  and interred at a licensed and 
identified as hazardous  waste  were  manifested  off  WSMR in accordance with regulator 

permitted hazardous waste disposal facility. 

Landfills No Longer in Use 

Reviously, 10 landfills operated throughout WSMR, three in  the Main Post area. The former 
WSMR Post Sanitary Landfill No. 1 was  the first landfill to be operated in the post arca, and 
closed in 1948. Several sources at WSMR indicate  this  landfill was located on the site 
presently  occupied by Building 1678. in the  southeast  area of the post. This  landfill, 
reportedly used for  the  disposal of inert materials,  was  investigated  as a Solid  Waste 
Management Unit (SWMU) durinlg the Phase I and  Phase II RCRA Facility Investigation 
(RFI) activities. No contaminants of concern were detected.  Former Main Post Landfill No. 

presumably underlies the present site of Building 1747.- Soils and groundwater in the vicinity 
2. located in the southeast area of the Main Post, was in operation from 1948 to 1965 and 

of  this  landfill  (also used for the disposal  of inen materials).  were investigated during the 
Phase I and II RFI activities. No significant release of contaminants was identified during 
the investigations. Landfill No. 3, located near the Nuclear  Effects Dmtorate and the metal 

groundwater in the vicinity of Landfill No. 3 were investigated during the Phase I and II RFI 
scrap  yard, was used from 1965 until 1982. for the disposal of inert materials. Soils and 

activities. No significant release of contaminants was identified. 

There  also were two  landfills  serving the solid  waste  disposal  needs of the NORC. Both 

located east of.the main HELSTF area  were used from the early 1960s to 1989 for the 
NORC  landfills  accepted a mix of commercial and  residential waste types. Two  landfills 

deposition of HELSTF-generated construction debris  such  as wood. piping material, and 
insulation.  These  landfills are no longer  operational. The two landfills at HELSTF were 
investigated as SWMUs  for the  Phase I and II RFI activities. No significant release  of 
contaminants was identified. Additionally, there arc two inactive landfills at RCRC. One 

received  waste  in  September 1987. opened  in 1976 and  accepted  office  refuse  and 
landfill  received  sanitary  waste  and  missile  debris  until 1976. The  second, which last 

construction debris from support operations at  the range center. 

3.8.72 Collection and Transport Syslems. Waste from WSMR is~collected ind transponcd 
to the Main Post landfill by the WSMR Ground and  Surface Area Branch  staff. Solid waste 
is collected from Post Headquarters offices, residences, and  other buildings. An automated 
truck  (15-m3  (20-cubic  yard]  packer)  collects  and  compresses waste from an estimated 
300 dumpsters around the  Post Headquarters arcas  and trash cans used  by 3,000 residents. 
Dumpsters are emptied on an as-needed basis, some as frequently as once per day (Monday 
through Friday). Waste collection in the residential area occurs twice a week. .. 

Constructioddemolition  waste and yard waste are transported to the  site by private-sector 
contractors  and, to a lesser extent, by the WSMR Ground and Surface Area Branch staff. 
These wastes typically are brought to the Main Post landfill in open trucks and arrive on an 
irregular basis. -. - 

The  SRC landfill is operated by  the Stallion Uprange Branch for the disposal of solid and 
yard waste generated in and around SRC.  This  landfill  also is used for the storage of 
recyclable metal  and wood. There are no set operating hours for  the  landfill  and  the entrance 
gate is controlled by the Uprange Branch staff. Solid waste is collected on a weekly basis 
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from approximately 10 dumpsters. Each dumpster is carried  individually by truck to the 
landfill  for disposal.  One du.mpster per  week  is  carried  from  the  commissary but the 
remainder of the  wastes are generated in offices. No permanent  residential  areas exist at 
SRC. 

3.9 TRAFFIC AND TRANSPORTATION 

The  following  section  describes the principal components of uansponation within the region 
The  characterization is based on current  conditions. 

3.9.1 Roadways 

Activities at WSMR  require an extensive network of roadways, both on the range and off. 
This network. as well as public access  controls  over  area roads, is described below. 

3.9.1.1 Off-range  Roadways.  The primary  interstates  serving  the.region  are Interstate 
Highways 10 and 25. Interstate  Highway 25 extends from Las Cruces, beyond Albuquerque, 
to the north  (Figure  3-31).  Interstate  Highway 25 has two lanes in each  direction and is in 
generally  good  condition.  Interstate I-hghway 25 handles  the  current  level of traffic  easily. 

extends to Lordsburg, New Mexico, and beyond.  Interstate  Highway 10 has two lanes in each 
Interstate  Highway 10 intersects  Interstate  Highway 25 at Las Cruces, New Mexico, and 

direction  and is in generally good condition.  Interstate  Highway 10 handles the current  level 
of traffic  adequately. . .  

US.-designated  highways serving the region include  highways 54.60.70. 82, and 380. US. 
Highway 54 runs north and south parallel to the eastern  boundary of WSMR and connects 
numerous cities  and  towns  including Alamogordo and  Tularosa. US. Highway 54 is in good 
condition and  supports  traffic  volumes  averaging  approximately 16,000 vehicles per day. 
U.S. Highway 70 provides L a  Cruces and Alarnogordo  access to WSMR via Range Road 1. 

vehicles per day (Abeyta pen. corn. 1993). U.S. Highway 70 recently was  expanded to three 
US. Highway 70 is in good condition  with  traffic  volumes  averaging  approximately 8.740 

trucks. U.S. Highway 60 connec~s Interstate  Highway 25 and U.S. Highway 54 north of the 
lanes in each  dtrection at San Augustin Pass to accommodate  its high-use rate for commercial 

northern  WSMR  extension  area. 1J.S. Highway 380 connects  Interstate Highway 25 and U S .  
Highway 54 just nonh of the main WSMR boundary, inside the noiihern Call-Up Area. U S .  
Highway 380 is i n  good condition and suppons an average of 700 v e h ~ l e s  a  day. 

Access Points to WSMR 

There are seven primary access points to WSMR (Diaz. pen. com.  1993a). U.S. Highway 70 
provides  direct  access through the Small Missile  Range  gate and along Range Road 1 at  the 
Las Cruces and El Paso gates. U.S. Highway 54 provides three access g a m  from local roads 
at Orogrande  Range  Camp, Tula gate in Tularosa and  ORC. U.S. Highway 380 provides 
access to WSMR from  Range Road 7 at SRC.  Each of these seven access points has a gate 
supported by a  guard house. Visitors and their vehcles are subject to inspections prior to 
entering  to  the  range. In addition  to the  main access  points. there are  approximately 87 
entrances  throughout  the  range.  These access points provide limited access and are protected 
by locked gates. 

, 
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Figure 3-31. Transportation  network in WSMR vicinity 
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The  peak-use  times for.the  Las Cruces and El Paso access  gates are from 6:45 to 7:45 a.m. 
and 4:OO to 5:00 p.m. (Diaz. pers.  com. 1993a). Use in each  direction  during  these peaks is 
approximately 1,500 vehicles per  hour at the Las  Cruces gate and 900  vehicles per hour at 
the El Paso gate. These use rates are based on traffic counts taken during  the busiest 15 
minutes  at  each  gate  (Las  Cruces gate: 4:20 to 4:35 p.m.; El Paso gate: 4:25 to 4:40 p.m.). 
The maximum capacity  for each of these  two access points is 1,200 vehicles in each direction 
per hour. The El Paso  gate is thus under its maximum capacity  and the Las Cruces gate is 
over  capacity,  resulting in congestion at the latter gate. 

Roadblocks 

As a safety  precaution, an agreement with the state of New Mexico  allows WSMR !o 
establish  off-range  roadblocks on U S .  Highways  70  and 380. Under  the  agreement, a 
roadblock  may last no longer than 1 hour  and 15 minutes. U.S. Highway 70 is subject to an 
average of approximately  one roadblock  per  day. US. Highway  380 is subject to 
approximately  one  roadblock  per month. Electronic  courtesy  billboards are located  outside 
the cities of Las Cruces  and Alamogordo to inform  drivers of  upcoming  roadblocks. A 
roadblock  information  hotline provides up-to-date roadblock  information to the public. In 
addition,  many of the local  radio  stations  broadcast  daily  roadblock  information. WSMR 
also establishes  an  average  of  five internal roadblocks  per  day. These roadblocks can occur 
anywhere  on the main  range  and are from 2.5 to 3 hours  in  length  (State  of New Mexico 
1968). 

Hazardous Waste and Explosives Checkpoints 

The Orogrande, El Paso, and Las Cruces gates have  checkpoints  for  commercial  vehicles 
carrying  explosive  materials. WSMR personnel check the  bill  of  lading  for the contents of 
each  vehicle  (Diaz.  pers. com. 1993a).  Section 3.8.7.2 discusses  hazardous  waste 
transporntion on  WSMR. 

3.9.12 On-range Roadways. The road network on WSMR is extensive but in only an 
acceptable  state of repair. Most major and secondary  roads  are  repaired  and  maintained as 
funding permits (Diaz, pcrs. corn. 1 993a).  Typical  maintenance  activities for these roads 
include  drainage  repair,  paving,  sealing, and rebuilding. T h e  paved roads on WSMR are 
designed to last 20 to 25 years but typically las t  for an average of 15 years. This is due p d y  
IO the wide temperature  variations common to the region. 

The three classes of roadways serving WSMR are major range roads, secondary roads, and 
trails. The major  roads on WSMR arc two-lane roads that are paved,  graded, and maintained 
as fundmg  permits. All the  major roads on WSMR have the capacity to support 1,200 cars 
per  hour for each  lane.  The major roads serving WSMR are  Range Road 1. Range Road 2. 

approximately 9.7 km (6 mi). This road provides access to the Main Post area from  the Las 
Range  Road 6, and  Range Road 7. Range Road 1 extends in a  north-south direction for 

Cruces  gate by way of U.S. Highway 70, and from the El Paso gate. Range Road I supports 
an average of 5.500 vehicles per day. Range Road 2  extends in an east-west direction from 
ORC to the  Main Post area  for approximately 32 km (20 mi). Range  Road 2 supports an 
average  of 3.500 vehcles per  day. Range  Road 6 extends in an east-west direction for 39 km 

in  a  north-south  direction  from  SRC to the Small Missile Range for  approximately 190 km 
(24 mi). Range  Road 6 supports nn average of 200 vehicles per  day. Range Road 7 extends 

( 1  18 m i ) .  

. .  . .. . 
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There  are  approximately 966 km (600 mi) of secondary  roads  serving the WSMR network 
(Diaz. pers. corn. 1993a). Secondary roads  on  WSMR  are unpaved roads that are graded and 
maintained  as  funding permits. The WSMR road  network has approximately 2,414 km 
(1.500 mi) of bladed wails. These unpaved trails are bladed but not maintained on a regular 
basis. 

3.9.2 Airspace 

There are  two main military airstrips  at WSMR located at Stallion and Condron fields. In 
addition,  WSMR has two secondary military airstrips at Oscura and WSSH. The airstrip at 
Oscura is paved but is in need of repair. WSSH is a  gypsum  airstrip which can handle any 
aircraft including the Space Shuttle orbiter and proposed X-33 RLV.. 

Condron  airstrip suppons approximately four takeoffs and  landings p e r  day. During training 
maneuvers. up to 40 missions per day may occur. For this study,  a mission is defined as one 
takeoff or one landing. The Stallion airstrip suppons a maximum of four missions per week. 
Oscura  airstrip suppons approximately six missions per year. WSSH is used throughout the 
year for NASA shuttle training missions, drones, as needed for Space  Shuttle  landings,  and 
potentially for the proposed X-33 RLV. WSMR also has approximately 35 helipads located 
throughout the range (Diaz, pers. com. 1993a). 

3.92.1 Restricted  Airspace. A total of 18 designated restricted airspace areas are located in 
the  WSMR and Holloman AFB areas of southern New Mexico and Fort Bliss in northwest 
Texas (Figure 3-32). Thirteen of these areas are controlled by  WSMR  and are scheduled for 
research.  development, testing and experimentation; military training: and civilian contract 
programs. 

The remaining five areas are controlled by  Fort Bliss and are primarily scheduled for use by 
U.S. Army training  activities based there.  One  hundred and eighteen areas are charted as 
restricted  airspace by the Federal  Aviation  Administration  (FAA), which allows  for 
hazardous  activity use. Such hazardous  activities  include. but are not limited  to,  live 
ordnance delivery, missile firings.  and laser shots. 

Civil or military aircraft that have not been authorized and scheduled by the controlling 

be scheduled  for use from the surface  to unlimited altitude 24 hours per day.  However, 
agency arc prohibited from entering active resuicted airspace. In most cases, the airspace can 

during part of each day, some of the WSMR restricted airspace may be.retumed to FAA 
control  for use by civilian aircraft. This action is permitted under a shared-use agreement 
between WSMR  and the FAA (Cmkovic 1991). 

A priority scheduling system prescribes the use of WSMR airspace. Each.authorized activity 
supponed by WSMR is categorized as a  range  program.  There arc four priorities assigned 
according to the nature of these programs. The highest is a National Priority, which requires 
written U.S. Army direction. Priority 1 is assigned to research, development, testing, and 
experimentation:  guided-missile  firings; and high-energy laser  operations. Priority 2 is 
assigned to noruesearch. development. testing,  and experimentation guided-missile firings 
and high-energy laser operations. Priority 3 includes all other programs. . .  . - 

The  major  activities conducted in WSMR restricted airspace are associated with research, 
development, testing, and experimmtation of military weapons systems including air-to-air, 
air-to-surface, and surface-to-surface types. Testing of space vehicle components, tracking 
systems  and  instrumentation is a  significant  range  activity. Other missions include the 
operation of aerial drone targets:  towed  aerial targets: space  probes;  safety chase: aerial 
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photography;  fixed-  and  rotary-wing security patrols;  live  air-to-air and  air-to-ground 
gunnery;  and the recovery of missiles, rockets. boosters, and aerial targets. Training activities 
in the WSMR airspace  include NASA shuttle training aircraft,  bomb delivery. Air Combat 
Command  and Air National Guard air-to-air combat maneuvers, and other military exercises. 
Large areas of the airspace arc used as safety buffer zones  for missile and rocket firings. 

3.9.2.2 CivilianlCornrnercial  Aircraft Activities. General  aviation airports are located in 
Las  Cruces  and  Alamogordo, New Mexico;  and El Paso.  Texas.  The Las Cruces 
International Airport. located 40 km (25 mi) southwest  of  WSMR, is used primarily for 
general  and some commercial  aviation. Mesa Airlines provides regional service to and from 
Albuquerque. New Mexico. Approximately 450 passengers per month an served on six daily 
arrivalsldepartures  (Manhews. pea. com. 1993). The AlamogordolWhite  Sands Regional. 
Airport, located 6.4 ktn (4 mi) east of WSMR, is used  primarily  for general and  some 
commercial aviation. Approximately 25 aircraft arrivals  and  departures occur daily at this 
facility  (Kinser. pers. com. 1993). Mesa  Airlines  has eight  arrivals and departures  daily 
Monday through Friday, and  four  on Saturday and Sunday. Approximately 100 aircraft are 
based at this facility (PaveUte, pcn. com. 1993). The El Paso International Airport, located 
approximately 59 km (37 mi) south of WSMR, is used primarily for commercial and general 
aviation.  The El Paso  International  Airport  has  approximately 400 private  aircraft. 
Approximately 165.000 arrivals  and  departures  serving 3.4 million  passengers were 
conducted in 1992. Approximately 160 daily arrivals  and  departures arc supported by five 
major airlines and one commuter airline. 

3.9.3 Raidroads 

Southern  Pacific Railroad provides rail service to WSMR. Although them are  no railroad 
tracks on WSMR itself. a railhead exists k t l y  outside the gate ar Orogrande Range Center. 
The railhead is used to transport tanks and other heavy equipment  to and from WSMR. 
During the Gulf War. tanks and other heavy equipment were shipped to Beaumont, Texas 
( ~ o l i n l e ,  pers. com. 1993). In the last two years. only occasional use has been made of the 
railhead. 

3.9.4 Transportation of Explosives and Hazardous Materials 

WSMR  receives  commercial  shipments of fuels,  chemicals. and explosives on a regular 
basis. Examples of fuels transpond onto WSMR include P - 8 .  diese1;unlcaded gasoline. and 
propane.  Chemicals  transponed onto WSMR include  hydrazine and ammonia, as well as 
other household  chemicals (for military family housing) and industrial chemicals (e.g.. 
solvents.  cleaning  agents).  Examples  of  explosives  transported  onto WSMR include 
munitions, missiles. and rocket engines. . . .  

highways, U.S. highways, and local roads. These vehicles travel through local communities 
Commercial  vehicles  transpon  these types of materials to WSMR  by way  of interstate 

at various times of the day enroute to WSMR. Commercial vehicles delivering explosives IO 
WSMR  are properly placarded as required by US. Department of Transportation (DOT) 
regulations. 

Commercial shipments containing explosive materials may only enter WSMR through  one of 
the four main entrances:  Stallion, Orogrande. the Las Cruces  gate, or the El Paso gate. 
Shipments are required to check in a t  inspection points located a safe distance from  the  main 
gates. An inspector from the Transportation Office is contacted to inspect the uuck for safety. 
The vehicles are then escorted by military  police to the ammunition storage area on WSMR. 
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All hazardous  materials are shipped in accordance with 49 CFR requirements.  Specifically. 
all incoming  hazardous  materials transports are properly  manifested  and  placarded;  the 
contents are labeled appropriately. In addition, WSMR ships hazardous materials and waste 
in accordance with the rules  set  forth in 40 CFR  and 49 CFR. To this extent. WSMR files the 
standardized Uniform Hazardous Waste Manifest. All hazardous  materials  and waste are 
shipped to WSMR via standard commercial camers and routes. 

3.10 RECREATION 

WSMR is located in the southcentral portion of New Mexico, an area of extensive  recreation 
opponunities.  The  area  is noted for its rugged mountains and  scenic  landscapes.  Recreation 
uses in the area are administered by federal,  state, and local  agencies.  The  uses  include 
national  forests,  national  and state monuments,  wilderness  areas,  wilderness  study areas, 
wildlife refuges,  recreation anas, post facilities. and state and local parks (Figure  3-33). 

3.10.1 Federal Facilities 

The  federal recreation facilities are administered by the U S .  Forest Service, N P S .  USFWS, 
BLM, and US. Army. The NPS, ,  USFWS. and BLM are agencies of the  Department of the , 

Interior. The US. Forest  Service is an agency of the  Department of Agriculture.  The U.S. 
Army is part of the Department of Defense. 

3.10.1.1 U.S. Army. WSMR has numerous recreation facilities and uses on the range. The 
Trinity  Site is the site  of the first  atomic  bomb  detonation in 1945. The  site is open to the 

approximately 3.000 visitors  toured the site in April and 1,500 visited in October  (Eckies, 
public only twice a year - the first  Saturday in both April  and  October. In 1992, 

pers. com. 1993a).  Monthly car caravans afford visitors  the  opportunity  to  visit  Lucero. 
Special tours of Lake Lucero are granted on a case-by-case basis. 

throughout  the  range. The Main Post activities include  bowling;  shooting;  fitness;  baseball; 
Other recreation uses include  those offered at  the Main Post and hunting in designated areas 

soccer:  football:  tennis;  swimming; basketball; volleyball;  riding;  and  various  crafts. The 
recreation  facilities on the Main Post include a bowling alley:  a  gymnasium (weight room, 

. rental. equipment rental, conference room);  a library: an arts and  crafts  shop; an outdoor 
aerobics room, lockers, two indoor racquetball courts);  a recreation center  (game room, video 

recreation equipment  rental  facility (camping, hiking, fishing): a rommuriity club  (ballroom. 
dining hall, lounges. game rooms, swimming pool. lockers, two tennis courts); athletic fields; 
a youth  services building; a teen center; and a child development facility. The range also has 
a nine-hole golf course,  including practice greens, a driving range,  and  a  pro shop. Hunting is 
allowed by permit in designated  areas of the range. There arc 20 designated hunting areas 14 
small  game  areas  and 6 big game areas. Small game includes quail, dove, rabbit, and 
varmint. Big  game  includes oryx, deer, and  pronghorn antelope. 

3.10.1.2 National Park Service. The 59,289-hectare (146,500-acre) WSNM is administered 
by the  NPS.  The  site is one of the largest gypsum desens in the world. Facilities include a 
visitor  center.  picnic areas. scenic vistas, and hiking trails. Visitation is heaviest between 
June and  September  and on weekends. In 1992, approximately  591,000  people visited the 
monument (Ditmanson, pers. com. 1993). 

3.10.1.3 US. Forest Service. There are three national forests in the  WSMR  area.  These 
include  the Lincoln National  Forest. Cibola National Forest, and Gila National Forest.  The 
national forests provide a variety of general recreation opponunities including hiking, 
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horseback  riding, trail biking.  backpacking,  hunting,  fishing,  boating,  water  skiing, 
sightseeing, wild1i:c viewing, cwing, off-road vehicle activity,  and  developed and primitive 
camping. Additional opportunities are provided in the winter including cross-country  skiing, 
snowmobiling, and snow play areas. 

The Lincoln National Forest is located east of WSMR. Lincoln National Forest provides the 
typical general recreation uses but.  in addition, provides three unique  areas - Three  Rivers 
(Petroglyph)  Campground,  White  Mountain  Wilderness Area, and Ski Apache (U.S. Forest 
Service 1986).  The Three hve r s  (Petroglyph) Campground is associated with the prehistoric 
rock art of the Three  Rivers  Peuoglyph  site, which is located approximately 11.3 km (7 mi) 
to the west. The  campgrounds  include  camping facilities and hiking trails. Visitation is not 
monitored.  The  White  Mountain  Wilderness Area is located on the  western escarpment of 
Lincoln National Forest. The area  provides  hiking.  hunting,  fishing,  and horseback riding. 
Approximately 20 man recreation  visitor days of use occur per year. Ski Apache is a ski 
resort formerly known as Sierra  Blanca.  Ski Apache is located partially within the Mescalero 
Apache Indian Reservation. Six  chair lifts and a gondola Serve approximately 40 km (25 mi) 
of ski trails. In 1992. approximately 250,000 people visited Ski Apache (Crim, pers. com. 

pers. corn. 1993).  Snow Canyon Ski Area is another ski resort located in the Lincoln National 
1992).  Approximately  3  million  people  visited  Lincoln  National  Forest in 1992  (Wilson, 

Forest south of the Mescalero  Apache Indian Reservation (Figure 3-33). 

Cibola National Forest is located in dispersed areas north of WSMR. Recreation uses include 

mountain  climbing, and hang  gliding.  The  Cibola National Forest  has  over 69 developed 
the typical  national forest uses mentioned  above in addition to gathering  forest products. 

recreation  sites, with 13 sites in the two ranger districts nearest to WSMR.  The  Magdelena 
Ranger  District is located northwest  of  WSMR and Mountainair  Ranger District is located 
northeast of WSMR.  The  Apache Kid Wilderness Area (17.807 hectares [44,OOO acres]) and 
the  Withington  Wilderness  Area  (7,689  hectares [19,000 acres])  are  located  within  the 
Magdelena  Ranger District and have a variety of recreation uses (US. Forest Service  1985). 
Approximately 2.5 million people visited Cibola National Forest in 1992 (Stanley, pers. com. 
1993). 

The Gila National Forest is 1ocal:ed west of,  and is the farthest from,  WSMR.  Gila National 

km (200 mi) of  trails for hiking.  horseback  riding, and backpacking.  Aldo  Leopold 
Forest has the Aldo Leopold Wilderness Area, a 80.940-hectare (200,000-acre) area with 322 

Wilderness Area receives approximately 2,OOO visitors pcr year (Kramer, corn. 1993). 

3.10.1.4 US. Fish and Wildlife Service. The USFWS administers the San Andres Wildlife 
Area, which is located in the sourhwest comer of WSMR. The 23,068-hectare (57,OOO-acre) 
area  provides protection for the state  endangered bighorn sheep and other managed wildlife 
such as mule deer and mountain lions. No hunting or visitation is allowed. The USFWS also 
manages the 12,950-hectare  (32.,000-acre)  Bosque  del  Apache  National  Wildlife  Refuge 
located along the Rio  Grande.  The wildlife refuge is an area for migratory bird management 
including  geese,  sandhill  cranes,  and  ducks. It also is a  wintering  area for waterfowl. 
Visitation is heaviest from November through January. 

3.10.1.5 Bureau of  Land Management. BLM  administers  approximately 5.3 million 
hectares (13 million acres) of public land in New Mexico, all of which is accessible to the 
public  for  recreational use. Recreational  opportunities  include  hunting,  fishing. 
rockhounding. cave exploration, camping, hiking. backpacking, horseback riding. picnicking. 
and off-road vehicle use. The  areas discussed in this section are adjacent to or near WSMR. 
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Little  Black  Peak  Wilderness  Study Area is located  within the Roswell District adjacent to 
the. northeast boundary of WSMR on the north side  of US. Highway 380. Scenic attractions 
include caves  and volcanic lava flow formations. The area is approximately 10,927 hectares 

Area is located adjacent to and south of the Little  Black Peak Wilderness Study Area. Only 
(27.000 acres) in size (Happel. pcrs. com. 1992). The Carrizozo  Lava Flow Wilderness Study 

attraction at the Carrizozo Lava Flow Wilderness Study Area is the volcanic lava formations. 
U.S. Highway 380 separates  the  two  wilderness  study  areas  (Figure 3-33). The main 

The Wilderness  Study Area, located within BLM's Roswell District, is approximately 4.050 
hectares (l0,OOO acres) in size (Happel. pers. com. 1992). 

Three Rivers Petroglyph site is located within the Caballo  Resource Area approximately 40 
km (25 mi) north of Alamogordo. The area contains  camp sites with shelters and picnicking 
facilities.  The  site includes  thousands of petroglyphs  and  pictographs  made by Native 
Americans  circa A.D. 1000. The recreation site  attracts  approximately 16.000 to 18.000 
visitors per year (Sanchez, pers. com. 1992). 

The Organ  Mountains Recreation Area along with the Franklin  Mountains  comprise over 
21 854 hectares (54.000 acres) of public land administered by BLM (BLM 1989). The area is 
adjacent to the southwestern boundary of WSMR and is approximately 24 km (I5 mi) due 
east of the City  of Las Cruces. Recreational  sites,  facilities,  and  activities  are primarily 
provided in the Aguim Springs Campground and the Dripping Springs N a n d  Area. 

contains 2 group camping  areas and 55 family  camping  and  picnicking  units  including 
Aguirre  Springs Campground is located in the Organ Mountains Recreation Area. The  site 

shelters,  tables. and  fireplaces.  Kestroom  facilities also are available  at  the  site.  The 
campground is open year-round (BIM 1989). 

and is administered in cooperation with The  Nature  Conservancy. The area  includes La 
Dripping Springs Natural Area a h  is located within the Organ Mountains Recreation Area 

Cueva Picnic Area, the  A.B.  Cox Visitor Center. and the Dripping Springs Area. The primary 
function of the  visitor  center is for  BLM  and  Nature  Conservancy  educational and 
interpretive  programs.  Examples include school  environmental  education  programs and 
Audubon Society and Nature Conservancy field trips (BLM 1989). 

BLM also manages the Jornada del  Mueno Wilderness Study Area, whch is located near the 
northwestern boundary of WSMR within the western Call-up Area (Fjgurc 3,33). Due IO the 
lack of roads, man-made stmctures. and a  unique natural setting. ihe area meets basic BLM 
inventory  criteria applied to wilderness areas. The  area provides visitors with unique lava 
flow and  volcanic  formations,  and abundant wildlife.  The  area  is inaccessible, which 
accounts  for  the low annual visitation average of 50 visitors per year (Carson, pers. com. 
1992). All public land administered by BLM  in the Call-Up Areas is open'to-the public for 
recreational uses. except  when  the areas are evacuated for WSMR use. 

Roswell  District.  The main attractions  include  lava and volcanic  formations, camping. 
Valley of Fires Recreation Area is located near the northeastern boundary of  WSMR in the 

hiking.  and  recreational vehicle sites.  The  recreation area attracts approximately 60.000 
visitors per year (Happel. pers. corn. 1992). 

3.10.2 Slate Facilities 

The State of New Mexico manages numerous state parks in the WSMR area. The five  nearest 
state parks are Oliver Lee State Park, Elephant Butte Lake State Park. Leasburg Dam State 
Park, Caballo Lake State Park,  and  Percha  Dam State Park. 
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The Oliver  Lee  State Park is  1oc:ated 16 km (10 mi) south of Alamogordo on U.S. Highway 
54.  The  81-hectare  (200-acre)  park has interpretative  historic  exhibits  (nineteenth-century 
ranch  house),  exotic  plants,  camping,  picnicking, and hikmg  (New  Mexico  State  Parks 
Department  1991).  Approximately 38.450 people  visited the park in 1992 (Romas. pers. 
com. 1993). 

Elephant Butte Lake State Park is located 11.3 km (7 mi) north of Truth or Consequences via 
Interstate  Highway  25.  The  9.915-hectare  (24,500-acre)  park  includes the largest. most 
popular lake in New Mexico  (New  Mexico  State  Parks Department 199 I ). The park provides 
water-based recreation and land activities  including boating. fishing. water skiing,  camping, 
picnicking,  playgrounds, hking trails,  and an interpretive  center  (New  Mexico  State 
Parks Department 1991). In 1992.  approximately  1,960,000 people visited the park (Rornas. 
pers.  com.  1993). 

The Leasburg Dam State  Park is located  24 km (15 mi) north of Las  Cruces via Interstate 

camping,  picnicking, hking. and  playgrounds (New  Mexico State Parks  Department  1991). 
Highway  25.  The  56.7-hectare  (140-acre) park  provides  fishing,  canoeing,  kayaking, 

Approximately  28,800 people visited the  park in 1992  (Romas, pea. com.  1993).  The park is 
located  adjacent to Fort Selden  State  Monument. Fort Selden was a military post established 
in 1865 to protect settlers from Apache  raids  (New  Mexico  State Parks Department 1991). A 
museum, visitor  center,  and trails are  included  as  part of the monument.  Approximately 
1O.ooO visitors toured the fon in 1992 (Caperton. pers. com. 1993). 

The Caballo  Lake  State Park is located 26 km ( 1  6  mi) south of Truth or Consequences.  The 
2,145-hectare (5.300-acre) park provides winter waterfowl  observation areas, cactus  gardens, 
a  marina,  a  playground. an interpretive  center, and a  campground  (New  Mexico  State Parks 
Department  1991).  In 1992, approximately  268,000 people visited the park (Rornas, pers. 
corn. 1993). 

The Percha  Dam  State  Park is located  6.4 km (4 mi) north of the Caballo  Lake  State  Park. 
The  32.4-hectare  (80-acre) park .provides facilities  for fishing, hlktng. camping,  picnicking. 

people visited the park (Romas. pers.  com.  1993). 
and boating  (New  Mexico State Parks Department  1991). In 1992, approximately  68.200 

3.10.3 Local  Facilities 

The  local  jurisdictions in the area of WSMR also provide recreation opportunities.  The uses 
include golf, swimming,  ball  playing,  fishing,  boating,  camping,  sightseeing, and 
playgrounds.  The loca l  cities  include Las Cruces, Alarnogordo, Truth or Consequences, and 
El Paso. Las Cruces has Burn lake. recreation  centers, and 202 hectares (500 acres) of 
undeveloped  parks  (Bason. pers. com. 1993). Alamogordo has I8 parks,  Bonito Lake, and 
Desert Lakes Golf Course (Lozano. pers. corn. 1993). El Paso has 13 swimming  pools. 13 
recreation  centers.  9  senior citi2e.n centers. and numerous playing fields (Franco. pers. com. 
1993). 

. . .. . .  

3.11 AESTHETICS AND VISUAL RESOURCES 

WSMR is located  within an area of rich  aesthetic and visual resources. The region is 
characterized by scenic  landscapes and rugged topography, and the range itself  offers  some 
of the Least spoiled  natural vieascapes in the area. Natural resources of aesthetic  value 
include the Organ Mountains, the San Andres Mountains, Los Pinos Mountains. WSNM. the 
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Jomado dei  Muerto  and  Malpais  lava  beds, and numerous wildlife areas including both 
designated and undesignated natural areas of great beauty and  scenic diversity. 

The ROI for this EIS has been defined as the areas located on or off the range  from which 
portions may be viewed by the  general  public. In order  to  facilitate the appropriate 
management of aesthetic and visual resources within WSMR, the ROI has been chvided into 
three major public view categories: Areas of Aesthetic Concern; Special Management Areas, 
and  Public  Roads  and  Highways.  ROI viewing areas are described below and categorized by 
public view category (Figure 3-33). 

Night light is being emitted  from facilities such as the WSMR Main Post and NASA WSTF. 
These  night  light  sources  have  been noted for  disrupting night  time astronomical 
observations. Lighting is required for safety and security and is a mitigable product of these 
requirements. 

3.11.1 Areas of Aesthetic Concern 

Areas of Aesthetic Concern are 1oc:ations  from  which portions of  WSMR  may  be viewed by 
members of  the general public who primarily have an aesthetic interest in their surroundings. 
The nature of this interest is determined by the nature of the viewing areas themselves. Areas 
of Aesthetic Concern  include outdoor recreation sites within or near WSMR. 

3.11.1.1 White Sands National Monument ( N P S ) .  WSNM is surrounded by WSMR on 
three sides. Although  currently no WSMR facilities can be viewed from the main visitor;use 
areas, the viewscape from WSNM is an integral part of the visitor experience. 

3.11.1.2 Bosque del Apache National Wildlife Refuge (USFWS). This 12.950-hectare 
(32,000-acre) wildlife refuge is located along the KO Grande and primanly serves as an area 
for migratory bud management, This refuge is a wintering area for  waterfowl, and public 
visitation is most intense during the winter months. 

3.11.1.3 Little Black Peak Wilderness Study Area (BLM). This study area occupies 

side of U.S. Highway 380 (Happel. pers. com. 1992). Scenic attractions at the site  include 
10.927 hectares (27.000 acres) adjacent to the northeast boundary of WSMR, on the north 

caves and volcanic lava flows. . .. 

3.11.1.4 Three Rivers Petroglyph Site (BLM). This ancient site is located within the BLM 
Caballo  Resource Area, approximately 40 km (25 mi) north of Alamogordo. This area 
includes  camp  sites with associated facilities, and attractions include thousands of Native 
American rock etchings dating back 1,OOO years. 

3.1L1.5 Organ Mountains Recreation Area (BLM). This recreation area is located 
adjacent to the southwestern boundary of WSMR. east of the city of Las Cruces. These areas 
offer camping facilities and feature natural  vistas  and environmental education programs. 

3.11.1.6 Jornada del Muerto Wilderness Study  Area  (BLM). This study area is.located 
near  the northwestern boundary of  IYSMR and falls within the western Call-up Area. Area 
attractions include lava formations and wildlife. However. difficult access results in  low 
visitation. 

. .  . 
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3.11.1.7 Valley of Fires Recreation Area (BLM). This recreation area is located near the 
northeastern boundary of WSMR. Its attractions  include unusual lava  formations.  camping, 
hiking, and recreational vehicle use. 

3.11.2 Special  Management  Areas 

except that their unique nature may demand  special  consideration  during the planning of 
Special  Management  Areas  are similar in many respects  to  Areas of Aesthetic  Concern, 

future  projects within their viewscapes.  Two  areas within WSMR have been identified as 
Special Management Areas and both are described briefly below. 

3.11.2.1 Trinity  Site (NPS/U.S. Army).  The  Trinity  Site, located in the north-central 
portion of the range, is the site of the first  atomic  bomb  detonation in 1945. The  site is 
administered under the existing  MOU by  the U S .  Army and includes  a  monument  and  a 
protected area of the original blast crater.  The  site  is open to the public only twice a year: the 

Trinity  Site  contributes to its somber theme.  The  Trinity Site is listed as a National Historic 
first  Saturdays in April and October. The  desolate setting and viewscape  surrounding the 

Landmark. 

3.11.2.2 White Sands National  Monument (NPS). WSNM is surrounded by WSMR and 
located  approximately 24 km (15 mi) southeast of Alamogordo.  The 59.289-hectare 

include  a visitor center,  scenic vistas, and  hiking trails. Visitation is most intense  during  the 
(146,500-acre) monument is  one of the largest gypsum  sand  deserts in the world. Facilities 

aspect of this national monument. 
summer and  on weekends. The  current viewscape  surrounding the WSNM is an  important 

3.11.3 Public  Roads and Highways 

Public  roads  and  highways on or near WSMR represent areas from which members of the 
general  public may view areas within the range. The major public roads and highway in the 
vicinity of WSMR are described briefly below. 

3.113.1 Interstate Highway 25. This highway runs north and south roughly parallel to the 
western  boundary of WSMR. At the northern  and  southern  ends of the base, the  highway 
comes  close  enough so that public viewing of the range becomes possible. This ponion of 
Interstate Highway 25 runs from the City of Las Cruces in the south, no& through Truth or 
Consequences. and Socorro in the n o d .  

3.1132 US. Highway 54. This highway runs north and south approximately parallel to the 
eastern h u n d a q  of WSMR. At the southern  and  central portions of the-base. the highway 
comes close  enough so that public  viewing of portions of the range becomes possible. This 

Tularosa. and Camzozo in the nonh. 
portion of U.S. Highway 54 runs through the town of Orogrande in the south, north through 

3.113.3 US. Highway 70. This highway passes through WSMR, coming from the City of 
Las Cruces  and  entering tbe range from the southwest.  The highway continues northeastward 
through the base and passes by the WSNM on the way to Alamogordo east of WSMR. 

3.11.3.4 U.S. Highway 380. This highway  runs  east and west just north of the border 

Carrizozo east of WSMR to San Antonio on Interstate Highway 25 south of Socorro. 
between WSMR and the northem  Call-Up  Area.  This portion of the highway runs through 
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3.12 NOISE 

This section describes  the  current  noise-producing  activities on WSMR. Following ttus are 
summaries of noise levels of major existing on-range WSMR programs. 

3.12.1 Noise From Current WSMR Activities 

The launch complexes and airspace  over  WShfR is the primary environment  containing the 
major  noise  sources on the range.  Restrictions on use of WSMR airspace are described in 
Section 3.9.2.1. Training  activities in the WSMR  airspace  include  bomb  delivery.  Air 
Combat Command and Air National Guard air-to-air combat and  supersonic flight tactics, 
and  other  military  exercises. In addition, drone flights  and  tests  of  missiles,  rockets,  and 
space vehicles occur in WSMR airspace. Large areas of the airspace are used as safety buffer 
zones for missile and rocket fnings. 

3.12.1.1 Summary of Current Noise Sources. The U.S. Air Force uses the airspace  over 
the  range areas of WSMR for approach and departure routing to Holloman AFB. for  flights 
transiting the area enroute to western and  nonhern tactical training areas. for gunnery pattern 
routes using the Red Rio and Oscura Gunnery ranges, and  for supersonic air combat training. 
Generally,  flight  activities are at a high  enough  altitude  and a low enough frequency  to 
generate  sound  levels  anticipated to bc no  greater than 70 dB. which is the sound level of 

' freeway traffic (70 dB). 

A special test of the  frequency.  magnitude,  and duration'of  sonic booms (supersonic air 
combat  training) was conducted in the WSMR airspace from July  1988 through January 

sound-pressure  levels greater than 115 dBA. However, the average  sonic boom LC&, noise 
1989. From this study. it was determined that supersonic aircraft operations could generate 

level was expected to be in the range of 50 IO 60 dB at distances varying from 8- 16 km (5- 10 
mi) from the source (GmMarine, hlc. 1993). 

The U.S. Army in its  support role primarily uses the airspace  over WSMR for helicopter 
flight operations,  search and rescue,  drone recovery, test debris recovery, range evacuation 
missions, and general  helicopter  flights transiting all area. The U.S. Army range support 

no grcater than in the  low 80-dBA range (Jones 1991). 
helicopter is the UH-IH. whch has an anticipated overfhght sound level (at 1,OOO ft.  AGL) 

Other significant sources of noise in the operational testing mas of WSMR include missile 
launches, ordnance explosions, aircraft drone overflights. gun firing, general vehicle traffic. 
and low-altitude military jet traffic. Representative of these activities would bc a Homing All 
the Way to Kill (HAWK) missile launch generating peak sound pressure levels of 149.8 dB 

producing single-event noise levels of  95.7  dBA a1 300 m (1 .OOO ft) (Hammer, pers. com. 
at 300 m (1.OOO ft) (Medina. pers. com. 1992). a QF-100 full-scale aircraft target drone 

1992). vehicular traffic typically rated at 70 &A (Harris 1991). and low-altitude military jet 
traffic (B-52 aircraft or F-4 aircraft) producing estimated noise levels of 65 to 70 dBA at 
ground level directly below the aircraft (U.S. Air Force 1993a). 

Noise levels at  the  WSMR  Main  Post area (the only range population center), the WSMR 
southern  property  boundary,  and the San  Andres  National  Wildlife Refuge (located 
approximately 19 km [ 12 mi] north o f  the  WSMR  Main Post area) have been  estimated to be 
55 IO 65, 45 to 55. and 45 dBA. respectively (US. Air Force 1990a). During JTX. Roving 
Sands 93 and 94 ambient noise levels in the  refuge  were measured al levels between  18  and 
31 dBA. (U.S.. Army Environmental Hygiene  Agency 1994). 

. .  . 

3-199 



WSMR RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

3.12.1.2 Space  System Vehicles.  The  primary  and  potentially  worst-case  space  vehicle 
noise source at WSMR would be the NASA Space  Shuttle  sonic boom(s) during an orbiter 
reentry recovery at WSSH. Reenuy of the Space  Shuttle  would  produce  sonic booms over 
populated areas. Normal Space Shuttle overpressures  during reentry should not exceed 24 Pa 
(0.5 psf) until the Space  Shuttle is within 900 km  (500 nautical miles) of a  landing  site. 
Overpressures would not exceed 48 Pa ( I  psf)  until the Space  Shuttle is about 167 km (90 
nautical miles) from a landing site, and the minimum  overpressure for any reentry will  not 
exceed 101 Pa  (2.1 psf). The  area that experiences  overpressures between 9.8 and 10.2 kg 
per  square  meter Pa (2 psf and 2.1 psf) is small (generally  259 k m 2  [ 100 m i z ] )  and would  be 
located no further than approximately 44 km (24 nm) from a landing site (NASA 1978). 

During  reentry. the sonic boom  from a  Space  Shuttle would reach a  maximum value of 101 
Pa (2.1 psf). This corresponds t o  an impulse sound  pressure level of 134  dB. which is well 
below the  Committee on Hearing. Bioacoustics.  and  Biomechanics  damage l i m i t  of 145 dB. 

movements would occur (NASA 1978). 
At this  level. startle reactions would occur in some people. but no extreme reflex body 

engine  (propulsion  system)  testing  periodically  conducted at NASA WSTF and are 
Additional  noise  sources  associated with Space  System  Vehicles  are  generated by rocket 

anticipated to result from X-33 RLV testing. Noise levels generated from the firing of large- 
scale-hydrogen  oxygen  explosions have been measured at an L,,, of 104.3 dBC ( I  14-dB 
peak)  (Rossow, pcrs. com.  1992a). Noise levels  generated  from  Cell 844 burst-disk testing 
have been measured  at an L,, of 123.8 dB  (140-dB  peak)  (Rossow, pers. com. 1992b). 
Noise levels  generated  from Area 300, Test Stand 301. firing procedures for the Aft Reaction 
Control  Subsystem  Fleet  Lead 'I-Day Mission Cycle (direction  squib  ignition) have been 
measured at an L,, of 124.9 dB (138-dB p e a k )  (Rossow, pen. com. 1992~).  X-33 RLV 
testing would produce noise levels similar to current single stage rocket technology testing. 

WSMR  can  be  categorized as test program support or tactical training. In both cases, aircraft 
3.12.1.3 Aircraft  Operations. General  military  aircraft flight operations  conducted on 

flying  in the restricted airspace areas of the range are military jets that operate supersonic and 
subsonic.  from  surface  to unlimited altitudes, and fly in  all of the range airspace areas. 

on-range  airfields for landings. Light aircraft flying  on range arc.normally.at or above 914 rn 
Light military and general aviation propeller aircraft occasionally transit the range enroute to 

(3 .000  f t )  above ground level (AGL) and are  anticipated to produce noise Sound Exposure 
Levels (SELs) lower than those produced by range helicopter flights at similar altitudes (see 
Section 3.12.1.3). The U.S. Army C-12 propeller aircraft when operating at takeoff thrust and 
airspeed  produces  a SEL of 79.3 dBA at approxi,mately 300 m (1.000.ft).  At 305 to 366 m 
(1.OOO to 1.200 ft) AGL. the C-X2 produces  a  maximum  noise level of 71.8 dBA. This is 
below the average 88 dBA for all  propeller aircraft at 305 m (1.OOO ft) AGL (US. Air Force 
1993b). 

Tactical  training  flight  operations arc generated  primarily by the U.S. Air Force from 

Marine aircraft flight activities on WSMR also may operate  from these U.S. A i r  Force  bases 
Holloman AFJ3 or from U.S. Air Force bases in proximity to the range. U.S. Navy and U.S. 

and  from off range. Aircraft familiarization. basic fighter maneuver, and air combat tactics 
training operations are conducted in range  special-designated  airspace training areas. These 
training areas  are the Mesa, Lava, Cas& and  Yonder  and  are used from 152 m (300 ft) AGL 
to 15,200 m (50.000 ft) MSL (Figure 3-34). Red Rio and Oscura training areas are used as 
air-to-ground ranges and are used as low as 30 m  (100 ft)  AGL.  Tactical training supersonic 
night  operations are conducted in the 49th  Fighter  Wing  (49FW)  Designated  Supersonic 
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Airspace  area  from 3.000 to 9,000 m (lO.OO0 to 30.000 ft)  MSL  (Figure 3-35).  Military 
aircraft involved in subsonic and supersonic training include most fighter and bomber aircraft 
in the U.S. DoD inventory and similar  aircraft  from  some  foreigh  countries. The highest 

900 training sorties p e r  month in these training areas, but a more realistic  sustainable rate is 
noise levels  are  generated by the F-16, F-15. and FA. WSMR is capable  of  supponing up to 

600 missions (including supersonic flights) (US. Air Force 1993b). 

Test  program  support  primarily  involves  missildrocket  launch.  photo,  and  safety  chase 
aircraft.  A  representative air-launched missile test program using launch, photo. and chase 
aircraft is the U.S. Air Force Advanced Medium Range Air-to-Air Missile (AMRAAM). 
Typically,  support  aircraft flying as low as 152 m (500 ft) AGL produce SELs as high as 1 15 
dBA  directly below the aircraft. A SEL of 115 dBA would attenuate  to  roughly 65 dBA  at 
6.4 km (4 mi) from the  aircraft (US. Air Force 1993b). This represents  a worst case. as 
A" support  aircraft flights are at the lowest operating altitudes  for missile and rocket 
launch  test  programs.  There is an average  of 70 aircraft test program  missions flown on 
range each month (Brennan. pers.  Icom. 1993). 

Supersonic aircraft test suppon operations are conducted in the 46th  TG  (46TG) Designated 
Supersonic  Airspace area from 91 m (300 ft) AGL to 1O.ooO m (30,000 ft)  MSL (Figure 
3-35). The aircraft involved in supersonic test program suppon in the 46th area are the  F-4, 
F-15. F-16,  PQM-100. PQM-106.  ;and T-38 ( U S .  Air Force 1993b).  There is an average  of 
two supersonic  flights  each month in the 46TG supersonic area (Brennan, pers. com. 1993). 

The  1988  to  1989  Wyle Laboratory study of  aircraft  sonic  booms in WSMR airspace 
considered  supersonic  night in  the range 49FW and 46TG Designated Supersonic Airspace 
areas. Ttus study established that WSMR supersonic aircraft operations could generate SELs 
greater  than 115 dBC. However,  from  a  long-term  noise  exposure  standpoint, it  was 
determined that bn (C-weighted) sonic boom noise levels varied from 54.2 dB at the center 
to roughly  below 40 dB  at the edges of the range. The  average boom overpressures were 
under 48  Pa ( 1  pso with the strongest measured at 320 Pa (6.67  psf)  (Geo-Marine, Inc. 
1993). 

Aircraft subsonic  noise  on WSMR at times may cause environmental concern. A number of 
independent studies  have been conducted on aircraft noise levels during low-altitude flight. 

average  SELs.  Military aircraft noise levels are generally listed .in L,,,.;(dBAs for flight 
Results  are  recorded for a l l  altitudes, as singleevent peak or maximum, and as 24-hour 

noise or dBCs for  sonic booms). in Ldn (dBAs or dBCs). and in special-use  airspace 
(restricted  airspace) as hnmr (A-weighted, monthly onset to the adjusted day-night level). 
Representative  aircraft for tactical training in the WSMR airspace are the  F-4. F-15, and F- 
16. Tactical  training  aircraft  operate  at or above IS2 m (500 ft)  AGL  in-the established 
training areas except for Casa. where flight levels are permitted as low as 91 m (300 ft). and 
Red h o  and Oscura where flight  is  at 77 m (250 ft) or lower. At 77 m (250 ft) AGL.  the  F- I5 
and F-16 produce I-,,,= SELs of 9 9 3  and 123.0 dBA. At 1,OOO m (3,281 ft). these attenuate to 
78.9 and 102.2 dBA (Berry et al. 1991). The F-4 in the same  altitude ranges produces an L.,,,= SEL of 109.9 dBA. which attenuates to 81.9 dBA at 1.OOO m (3,281 ft) (US. Air  Force 
1993b). 

Sound intensity decreases with increasing distance from the source due to the dissipation of 
the  sound  energy  over an increasing area. The sound intensity varies inversely with  the 
square of the distance from the source. For each doubling of the distance from the source. the 

square of the pressure, is reduced by a factor of four. This is equivalent to a decrease of 
sound pressure is reduced by a factor of two,  and  the  sound  level. which is proponional to the 

approximately 6 dB in the sound pressure level for each  doubling of distance (US. Air Force 
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1993b). In addition  to  spherical  spreading, the atmosphere  also  attenuates  sound.  The 
atmosphere attenuation is linear with distance and hence is very imponant at long distances. 

results in the following L,,, dB.& versus feet: 91.4 dBA at 15244 m (5.000 ft), 82.5  dBA at 
A sound  attenuation  decrease of 6 dB for each  doubling of distance  applied to an F-16, i t  

L.aboratory 1978.) 
3048  m (10.000 ft), and  70.9 d.BA  at 6096 m (20.000 ft) .  (Aerospace Medical Research 

Red Rio Range (600 training  flights per year)  averages  an Ldnmr of 80 dBA and  Oscura 
Range (200 training  flights per year) averages an Ldnmr of 76  dBA. Attenuated. both ranges 
would produce L,jnmr values less than 70 dBA at 2 km (1.2 mi)  and  less than 65  dBA at 4 Irm 
(2.5 mi) (US. Air Force 1993b). 

The F-16 73  dBA  Lmaxat 4 km (2.5  mi) and the Red Rio/Oscura  ranges less than  65 dBA 
Lhmr at 4 km (2.5 mi)  fall below 85  dB, the noise  level below which the likelihood of 
observable  effects is considered minimal. 

3.12.1.4 Helicopters. Military helicopters produce a  regular  source of noise throughout the 
range  airspace.  Flights are generally  conducted at 152 m (500 ft)  AGL  for helicopters 

level  flyovers  and  turns  (for  approaches).  ascents,  and  descents  for  landings.  Helicopter 
transiting all range areas. Helicopters will operate at lower altitudes when conducting  low- 

recovery. and search  and  rescue  missions.  Helicopters  routinely  operate  from  established 
landings  of  opportunity  occur  throughout the range in support of drone and test debris 

Medical. and TRASANA). Helicopter SEL should be essentially  the same whether  the 
airfields  (Condron A M .  Stallion A M .  and WSSH), and mission suppon  helipads (JFK, 

operation is on a natural ground surface  or  a prepared (concrete or asphalt)  surface. 

Typical  military  helicopter SEL dBA values for ascent  (takeoff), over  flight,  and descent 
(landing) are listed in Tables  3-52.3-53,  and 3-54. An average SEL of 92.1 dBA is generated 
by military  helicopters  in range level flyovers at 152 m (500 ft)  AGL.  Military  helicopter 
SELs  are  reduced  (attenuated) to the mid-70dBA ranges at distances of  1.524 m (5,000 ft) 
away,  either  directly overhead or at a slant. 

3.12.1.5 Drones. Military drones used at WSMR fall into  two basic categories, full scale and 
subscale. Both are used primarily as targets for air- and ground-launched missiles and 
rockets. All WSMR  drones are  aither destroyed in the airspace  over the range by a direct 
weapon intercept, or are ground recovered when used as a no warhead or tracking target. The 

AFB.  New Mexico.  WSMR  subscale aircraft  drones  primarily  operate from the range 
full-scale aircraft  drones thal are used on WSMR for testing suppon operate from Holloman 

permanent (hardened)  launch complex sites. 

The  QF-100  and QF-4 full-scale target aircraft drones are  representative of  the various full- 
scale  drones  that are used during testing program tracking or weapon  intercept missions. 
Typically,  a full-scale target aircraft drone will fly its uackmg mission flight profile at 305 m 
(1.000 ft) AGL or higher. A QF-100 at 305 m (1.000 ft) AGL overhead generates an SEL  of 
95.7 dBA (U.S. Army 1992d). When in manned flight,  full-scale  target  aircraft  drones 
perform identically to other aircraft operating on WSMR. 

The primary subscale  target aircraft drones used  on WSMR are the high-altitude AQM-37C. 
the BQM-34.  and the MQM-I07 :jeries. The SELs produced by these drones are anticipated 
to be sirmlar to other  current and future subscale drones. The BQM-34 and MQM-107 drones 
produce a  several-second launch.  pad SEL of 127 &A during their jet-assisted takeoff 
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Table 3-52 
Helicopter SEL values, dBA 

level flyovers,  ascents, and  descents  (combined) 

Slant Distance 
m (ft) CH-47D  UH-IH UH-60A AH-IC AH-64 OH-58C  OH-58D 

60.96  (200) 101.1 101.8 96.5  103.3 95.6 96.5 
152.4 (500) 

94. I 
!K3 96.0 90.5 97.4  89.6 90.5 88.0 

304.8 ( 1 0 0 0 )  90.8 91.4 85.6 92.7  84.8 85.8 
609.6  (2000) 86. I 86.6 80.2 79.6  80.6 77.7 

83.1 
87.6 

1524 (5000) 79. I 79.4 71.7 79.6 71.3 72.5 69.5 
3048 (10.000) 72.9 73. I 63.7 72.3 63.6  65.0 
6096 (20.000) 65.4 65.3 54.0 63.4 54.1 55.5 54.0 

62.2 

Notes: m = meter 
ft = foot 

launch. At an initial  cruise altitude of 305 m (1,OOO ft) AGL following  jet-assisted takeoff 
bottle burnout. these drones are anticipated to produce SELs approximating those of light 
civil aircraft (US. Army 1992d). 'The high-altitude test altitudes associated with  the AQM- 
37C is such that noise from this drone is anticipated to be imperceptible. 

AH-64 Helicopter SEL values, dBA 
Table 3-53 

level nyover,  ascent, and descent 

Slant Distance 
mlfll As.ccol Elxsst rksull 

6 I .O (200) 
152.4 (500) 

w.0 
R9.5 

99.5 
92.0 

304.8 ( I O O O )  E5.S 87.5 89.0 
609.6 (2000) 80.0  81.5 
1.524.0 (5.ooO) 

81.5 
72.5 14.5 74.5 

3.048.0 (10.000) 
6.096.0 (20.000) 

< 60.0 
< 60.0 < 60.0 

9.144.0  (30.000) < 60.0 < 60.0 c 60.0 

97.5 
91.5 

< 60.0 < 60.0 
< 60.0 

Source: Schomcr et al. 1988. 

Notes: Flyovers at 91 m (300 ft) AGL. ascents and  descenrs for landing. 
. 

rn =meter 
fl = loo1 

dBA = "A" weighted decibel level 
ACL =above ground level 
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Table 3-54 
HH-6OG Helicopter SEL values. dBA 

level flyover, ascent, and  descent -~~ " 

Alrirude Above  Ground  Level 
or Slant Distance 

nw Ax€ll.l E l u w  lkxsJll 

6 I .O ( 2 0 0 )  
152.4 ( 5 0 0 )  81.7 
304.8 ( 1 ,000) 78.6 
609.6 (2.000) 
1.524.0 (5.ooO) 

75.6 
71.7 

3.048.0 (1O.ooO) 68.6 

85.6  93.0  88.6 

86.0 81.6 
83.0  78.6 
79.0 14.6 
76.0  71.6 

89.0 84.6 

Source: U.S. h y  1 9 9 2 ~ .  

Notes: SEL = Sound Exposurc Level 
dBA = " A  weighted  decibel level 
m = meter 
fl = fwt 

Subscale  helicopter  target aircraft drones arc anticipated to produce SELs well below those 

S l a n t  distance (less than 0.8 km [0.5 mi]),  helicopter  drone dBAs are below 85, that of the 
Of full-size  helicopters at dl operating  altitudes. At approximately 610 m (2.000 ft) AGL or 

average  full-size  operational military helicopter (Table 3-52). 

Characteristically.  full-scale and .  subscale  drone  flight profiles are  above  305  m (1,000 f f )  
AGL and most target drone  missions  range  from 914 m (3,000 ft) AGL to 7,620  m  (25.000 
f t )  MSL. At these higher  altitudcs. SELs arc below 75  dBA. On occasion,  drones  are flown 
at altitudes  below 305 m (I.Oo0 ft)  and are  expected to produce SELs above 75 dBA of 
extremely  short  (fractions of a  second)  duration. Drone aircraft mission flight profiles within 
WSMR  restricted  airspace are designed IO eliminate a l l  flight  over  populated and wildlife 
areas.  These  procedures  also result in a substantial reduction in possible noise impacts. 

3.12.1.6 Exercises.  Noise  attributable  to  military  exercises on WSMR is from aircraft 

exercise  with the highest  potential for noise impact and public concern is the Roving Sands 
operations, ground vchcle operations. and ordnance  detonations. A typical  large-scale 

series.  Large-scale  exercises  take place both on WSMR and on Fort Bliss, Texas. However, 
this  document  addresses  only  the  primary noise sources  associated with WSMR.  Small- 
scale  exercises  are  expected to generate  reduced noise levels.  Small-scale  exercises  are 
routinely  conducted  in  remote.  unpopulated  areas of WSMR and may entail no more than 
half a dozen military personnel being transported in and out by helicopters or ground vehicles 
over  a  period of several days. 

m (3,000 ff)  AGL are the primary noise source of human concern during  exercises.  Exercise 
Aircraft  operating  within the range restricfed airspace at high speed and altitudes below 914 

aircraft at higher  altitudes  are nor anticipated  to  generale noise levels in excess Ldn 69 dB. 
Although the area is basically unpopulated. for purposes of comparison, this would produce 

91.79 (US. Readiness  Command 1985). 
less than a  20-percent highly annoyed population rate. as required by FAA Regulation  par^ 
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Table 3-55 
Representative low-level aircraft noise levels at slant  distance 

below 914 m (3,000 ft) AGL 
" 

Aircraft pailv Fliehts I%€um Ldnm 

A- 10 
A-7 
F-1 I I 
F-4G 
RF4 

F-4 
OA-37 

F-16 

25 
17 
15 
12 

32 
12 

20 
20 

92.6 
89.6 

102.4 
95.9 

102.4 
91.0 

100.4 
102.4 

71.5 
53.6 
64.9 
62.6 
64. I 
64.6 
67.6 
75.3 

Source: US. Readiness  Command 1993. 

Notes: 
m =meter 
fl = fool 

dB = decibel 

Lhm = A weighted.  day-night.  onset raw  adjusted 
AGL = above ground \eve1 

s u  = round exposum level 

An average large-scale exercise  may contain well over 150 aircraft  flying  subsonic high- 
speed.  low-altitude  missions  each  day (day and night), for  a two-week period. Table 3-55 
lists  representative  aircraft type, 24hour sortie  numbers,  SEL.  and hm for a WSMR 
Border Star exercise. These data are similar to those resulting from the current and proposed 
Roving Sands exercises. 

The  computed I d n  for the above ncpresentative group of high-speed, low-altitude exercise 
fighter aircraft is 65.5 dB. This noise is well below FAA Regulation Part 91.79 maximum 

. levels.  These  subsonic  aircraft  flight  activity Ldn levels are representative of the levels 
produced by W S M R  large-scale c:xercises. The average L h  would not vary appreciably 

paths to avoid noise-sensitive population and wildlife areas. 
asthe mix of participating exercise aircraft changes. Exercise planners design aircraft flight 

Supersonic  aircraft  flight  activities  during  exercises. with their consequent sonic boom 
occurrences,  are restricted to at or above 3,048 m (lO.OO0 ft) MSL (approximately 1,524 

any exercise  air battles in supersonic airspace, the sonic booms that  will  be generated by 
[S.OOO ft] above ground) in the WSMR supersonic resuicted airspace. During the conduct of 

aircraft engaged in aerial combat maneuvers will last for extremely short periods of time 
(fractions of a  second) (COE 1992f). A study of the frequency, magnitude, and duration of 
sonic booms was conducted in the range airspace from  July  1988 through January  1989. The 
study determined that supersonic aircraft operations could generate SELs greater than 115 
dBA. However, the average SEL was expccted to be in the 55 to 60 dBA range (Geo-Marine 
Inc. 1993).  Supersonic  flights  along the boundaries of WSMR airspace have caused 

Noise level contours developed in A WSMR sonic boom  study showed that  the  highest  noise 
occasional noise complaints from small communities and ranchers living close to the range. 

level audible beyond  WSMR airspace was 45 Ldn (C-weighted) (Geo-Marine, Inc. 1989). 
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Table 3-56 
Description of noise  zones (land use) 

Population 
Percenrape - 4ll- 

I -Acceptable < IS percenl < 65 dB 
I1 - Normally Unacceptable 
111 - Unacceptable 

15 ro 39 percent 
> 39 percent 

65 to 75 dB 
>75 dB 

< 62 dB 
62  to 70 dB 

> 70 dB I 
Source: U S .  Army 1990~. 

Notes: L, = day-night average  sound level 
dB = decikl 

The  threshold for annoyance generally is considered to be greater  than 50 L,j,, (Schomer  et al .  
1988).  The US.  Army.  following the recommendation of the National  Academy of Sciences 
(1981).  has  defined in  AR 200-1 three land  use zones for noise (Table  3-56). The 45-Ld, 
contour  measurement  (beyond  WSMR  airspace)  falls within the  acceptable  "Noise  Zone I" 
(U.S. A m y  1990~).  

During  large-  and  small-scale  exercises,  military  helicopters  operate  in most areas  of the 
range  airspace.  The  primary  WSMR mission  helicopter  is  the  Huey UH-1 that  is used 
throughout the range  for  operational.  logistics, and administrative  support.  The  UH-I  general 
flight  profile.  while  supporting  exercises, is at 152 m (500 ft) AGL  producing an overflight 

below 61 m (200 ft) AGL  and produce the following SEL noise levels; UH-IH (103.3 dBA), 
SEL of 96.0 dBA.  Military  helicopters that participate in an exercise  generally operate at or 

(96.5 dBA). and UH-I  (101.8 dBA) (US. Army Environmental  Hygiene  Agency  1993). The 
average SEL for  the  above  helicopters is 98.6 dBA  and is expected to be representative of all 
helicopter  exercise  noise  levels.  Helicopter  exercise tactics normally  require  a rapid approach 
and departure phase with  minimum ground times.  This rcsults.in short 'exposure  times to 
SELs. rninimizing potential helicopter noise impact. 

Ordnance  detonation  and  small arms firing  is conducted on preestablished gunnery ranges 

areas (e.g.,  Richardson  Ranch 'Training Complex). These areas arc extremely  remote, 
(Red Izlo ihd Oscura). weapon impact targets (e.& Denver WIT), and  cleared weapon firing 

averaging no less than  16 km (10 mi) from range boundaries or 8 lun (5 mi) from range 
personnel  centers.  Exercise  ordnance  detonations and small arms firing  noise  levels  are 
similar to other  ongoing  range  operations and are not anticipated to change  SELs  currently 
being  experienced.  Noise  produced by ordnance or small m would  be short duration 
(tenths of a  second) but may  occur on a daily basis (e.g., at Red Rio and Oscura Ranges). 

3.12.1.7 MissilelRocket  Weapon  Systems.  The primary  weapon  systems  under 
development at WSMR are air-to-air,  air-to-ground.  ground-to-ground, and ground-to-air 
missiles  and  rockets.  Each  system  produces a  noise  source  that  may  affect  humans, 
domestic  animals, and wildlife. A representative air-to-air  missile  under  testing at WSMR 
is the US. Air Force  AMRAAM. The supersonic AMRAAM is  aircraft launched at  1.524 m 
(5.000 ft)  AGL or above, and follows  a  downward  trajectory  to  target  drone  impact at 

UH-60  (97.4 &A).  HH-60  (93.0  dBA).  CH47D (104.6  dBA), AH-64 (95.6  dBA),  OH-58 

. - .  
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approximately 152 m (500 ft) AGL. Sonic boom focused overpressures below the missile 
an 4.5 psi at  1.524 m (5.000 fi) AGL, 11 psi at 366 m (1,200 tl) AGL. and 21 psi at 152 m 
(500  ft)  AGL. At 1.6 km (1 mi) to the side of flight track, a 27.580-Pa  (4.0-psi) pressure may 
exist (U.S. Air  Force  1992).  Damage  to  general  building  structures  can  occur when 
overpressures exceed 75.840  Pa (1 1 psi) and to cultural resources and other sensitive material 
at or above 34,474 Pa (5 psi).  Damage to roadways,  bridges,  and  major  structures is not 
expected  to occur as these facilities withstand vehicle loads of 200.000 to 275.000 Pa (30 to 
40 psi).  Sonic boom overpressures  at San Andres National Wildlife  Refuge, at the  WSMR 
post area, and at Holloman AFB are all less than 7,584 Pa (1.1 psi) (US.  Air Force 1992). 

The  maximum  SEL produced by an AMRAAM at its impact point of 152 m (500 fi) AGL is 
120  &A. At the AMRAAM launch point of 1.524 m (5.000 ft) AGL. the L,, is 97 dBA., 
At roughly 4.6 km (2.86 mi) to the side of the A M R A A M ,  these  levels would attenuate to 
less  than 75 dBA.  a level below that (80 to  85  &A)  caused by large trucks. Because the 
AMRAAM flight  paths are well away  from  populated areas such as the WSMR post area, 
Holloman A F B ,  and the city of Alamogordo. New Mexico, noise levels in these areas would 
range  from 60  to 80 dBA at the post to below detectable  levels at Holloman AFB and in 
Alamogordo. Noise levels at the edge of the range boundary closest to the AMRAAM flight 
path (approximately 32 km [20 mi]) would be less than 60 dBA. AU air-to-air missiles tested 
at  WSMR follow  flight  path  and altitudes test parameters  limitations  similar  to  the 
AMRAAM. These  limitations a:re designed  to  reduce  the  probability of sonic boom 
Overpressure and missile noise impacts. Variations in missiles and rockets as to sonic booms 

mitigation for overpressure or noise: impact. 
and  noise  levels are evaluated, allowing  for test location selection that ensures maximum 

Representative surface-to-air missiles at  WSMR are the U.S. A r m y  HAWK missile and  the 
u.S: Navy Rolling Airframe Missilm: (RAM). The HAWK and RAM are Found launched and 
follow an upward trajectory to target drone impact at or above 305 m (1 ,000 fi) AGL. 

The HAWK and RAM both generate  their La, at point of  launch. An Lax for both  the 
RAM and the HAWK was determined  using  the NASA standard far-field sound pressure 
calculations  for rockets. It was calculated that the noise level for the RAM at the point of 
launch (0 to 30 m [0 to 100 fi]) would be an L,, of approximately 120 dBA, lasting for two 
seconds (WSMR Environmental Services Division 1992~).  The  &calculated  for  a HAWK 
launch was 122 dBA  at  the launch point (0 to 30 m [O,to 100 ftJ).and lasted for several 
seconds. A single  noise  measurement of 149.8 dB has been recorded  for  a  HAWK. 
However, the parameters and meteorological conditions were unknown (U.S. Army 1992d). 
For the  HAWK  launch. the NASA calculations  predicted  that  launch noise would be 
attenuated to an Lmu of 71 dBA at a distance of 6.4 km (4 mi) and 60 dBA at. 12.9 km (8 mi) 
(U.S. Army 1992d). 

A representative surface-to-surface weapons system being tested  at WSMR is the U.S. Army 
Multiple Launch Rocket System  (MLRS).  The  MLRS is a free-flight rocket system that 
comprises  a tracked armored vehicle equipped with a protected cab  for three crew members. 
The'system is capable of firing 12 rockets. Noise measurements have been recorded inside 
the crew member cab  during rocket firings that. although attenuated by sound insulation, 
should also approximate noise levels in the immediate vicinity of the MLRS. . A n  average 
L,,, of 148.5 dB was recorded in the  crew cab  for 55 firings.  The MLRS operates at 
preselected remote launch  sites on the  range.  These  sites  are located many miles from 
populated  areas and animal or wildlife  habitat.  Crew  members wear noise-mitigating 
headgear. For firings.  a 1.200-m (r).75-mi) noise hazard area exists and may be occupied 
only by personnel wearinz noise-mitigatin? hearing  protection (U.S. Army 1991~). 
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3.12.1.8 High-explosive.Tests.  The  Defense  Nuclear Agency conducts  high-explosive tests 

area is referred to as the Permanent High Explosive Test Site  (PHETS).  Proposed testing 
in an area west  of the Oscura hlountains,  southwest of Trinity Site,  on’WSMR.  The testing 

over the  next 20 years  consists of small  and  large  highcxplosive  detonations.  The  purpose 
of such testing is to study explosive  characteristics; to conduct phenomenology experiments; 

thermal  phenomena  that  simulate  nuclear  weapons  effects.  The  Defense  Nuclear Agency 
and to expose  structures.  military  systems,  and  military  equipment to blast.  shock.  and 

detonates between 544 and  8.854 metric  tons (600 and 9,760  tons) of ammonium nitrate fuel 
oil (ANFO) every other year, four  18-meuic-ton  (20-ton) high-explosive explosions per year, 
and five OS-metric-ton  (1,000-lb)  high-explosive  explosions  each year through the 20-year 
life of the program (McMullan et al. 1987). 

potential to cause ear injury at close  range. The threshold for eardrum rupture in humans is 5 
A fraction of a second  impulse  noise  produced by a high-explosive  detonation has the 

ft) for a 907-meuic-ton  (1,000-ton)  detonation.  and 1.067 m (3,500 ft)  for a 14,515-meuic- 
psi. which translates  to 140 m (459 ft) for an 18-metric-ton (20-ton) detonation. 427 m (1.400 

ton (16.OOO-ton) detonation. No personnel would be this close to  Defense  Nuclear Agency 
detonations  (McMullan  et al. 1987). 

Occupational  Safety and Health. Adminisuation (OSHA) 2206  and U.S. Army Instruction 
6055.3 references  establish  140 dB as the upper limit for  exposure to impulse noise. This 

The limit is based on the  premise that the  noise is in the range  of  normal hearing (100 to 
limit is designed  for industrial applications  where noise in  the workplace  can be measured. 

18,OOO Hz). Industrial conditiorts are not applicable  for short exposure to the  noise  from a 

atmosphere (McMuUan et al. 1987). 
large  detonation  at a distance  where  the  higher  frequencies  have been attenuated by the 

Table 3-57 shows  several P E T S  measurement points, their corresponding ranges, and SELs 
for  large-scale  detonations.  Because of the  high SEL. exposed  persons  wear  hearing 
protection devices  at the locations  shown  in the table. Persons inside closed instrumentation 
trailers at the timing and firing park would not require hearing protection. This is not true for 
the  office trailers in the administration  area or the other locations  shown in  the table. A l l  
exposed  persons  closer than 9.200 m (30,200 ft)  would be required to wear ear protection 
devices  for  detonations  of 907 metric tons (1.000 tons) or larger. For 18-metric-ton (20-ton) 
detonations. only two locations  exceed  140 dB: 147 dB at the administration area and 152 
dB at the observation point (McMullan et al. 1987). 

Although there are limited data on noise impact  on wildlife. some  data exist on test animals. 
There is a.  I-percent probability that small animals can suffer eardrum rupture at a distance of 

Eardrum  rupture  occurring at 103,000 Pa  (15 psi) and less are self-healing within two  days. 
1,067 m (3,500 ft)  from  ground  zero  for 14.515-metric-ton (16.000-ton)  detonations. 

This  overpressure  occurs within 595 m (1,925 ft) for all detonation sizes  discussed.  There 

than 3 km (1.9 mi) for 7,076- and 14.515-metric-ton (8.000- and  16.000-ton) detonations. As 
could be some  temporary or possibly  permanent hearing damage in a n i m a l s  at ranges  closer 

the range from ground zero increases,’the noise from large-scale detonations would decrease 
until. at roughly 5 km (3 mi), it would sound like a loud thunderclap. .Animals within 2 to 3 

cover.  The noise level beyond these ranges  would sound like thunder or a sonic  boom, which 
km (1.2 to 1.9 mi) probably  would be startled into some action such as fleeing or running for 

are common in  the PHETS area of  WSMR.  There is conflicting information published about 
stress  effects  on  animals.  The infrequent large-scale test detonations  minimize  impacts. 
Smaller tests would not create a significant  noise  problem. The distance to which 160 dB 
extends  for OS-metric-ton (1.000-lb) tests is 400 m (1.3 12 ft) and for 18-metric-ton (20-ton) 

. . .  



Table 3-57 
PHETS noise impacts 

Timing and Firing Park 
McDonald Ranch3.658 (12,000) 157 

3.505 ( I  1,500) 158  167  168 
166 

Gus Site 
I67 

4.353  (14.280) 155 
Millers Watch 

1 6 4  
5.944 ( I  9.500) 

I66 

Administration Park 
I52 161 

7.555  (24.788) 
I63 

Observation Point 9.083 (29,800) 148 
150 158 161 
156 I59 

Source: McMullan et al. 1987. 

presu~ning standard  atmospheric conditions 

Notes: m  =meter 
ft = root 
SEL = sound  exposure level 
dB = decikl 

tests is 1,200  m (3,937 ft). The me-per-year  average frequency of  18-meuic-ton  (20-ton) 
events further mitigates the concenn  (McMullan  et al. 1987). 

3.12.1.9 Transportation  Systems - Highway and Rail. A constant yet relatively unnoticed 
Source of noise at WSMR is the noise produced by highway (road)  vehicles  and the rail 
system. The network of roads serving the range are made  up of two-lane paved, improved 
dirt or gravel. and unimproved dm roads. The range roads are used by automobiles, light and 
heavy trucks,  buses,  and  large [(:st instrumentation vans. Road traffic on the range is 
extremely light except for the WSMR Main Post area where it  can best be categorized at the 
level of suburban traffic. 

The noise levels produced by vehicles can be attributed to three major causes: 

rolling stock (tins and  glearing). 

propulsion system (engine and  related accessories), and 

aerodynamic and  body noise. 

Tires are the dominant noise source at speeds greater than approximately 22 m / s  (50 mph) for 
both trucks and automobiles. Tire noise levels increase with vehicle speed and also depend 
upon variables  such  as  the road surface. axle  loading, tread design,  and wear condition. 

constant  vehicle  speed. Tmck tires are generally noisier than automobile tires because of 
Changes in any of the variables can result in variations in noise level of up to 20 dB  at 

their size and design constraints. Engine generated noise is normally  the dominant noise for 
trucks and  automobiles at speeds below 20 and 16 m l s  (45 and 35 mph). respectively. This 

engine  casing.  The third  source of highway vehicle noise includes  noise produced by 
noise is radiated directly from the engine exhaust and intake openings and from the  vibrating 

turbulent aerodynamic flow over the :  body  and rattling of loose mechanical parts (EPA 1971). 
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The average  automobile traveling at 13 to 26 m/s (30 or 60 mph) will produce 60 or 75 dBA 
at a  distance of 15 m (50 ft). A large truck or van at 16 m / s  (35 mph) will produce an SEL of 
89 dBA at a  distance of 15 m (50 ft). A bus is slightly quieter than a large  truck  and will 
average between 80 and 87 dBA at the same speed and distance (€PA 1971 ). 

The  median  traffic noise levels  for  automobiles.  trucks. vans. and buses  near  roadways 
including  freeways  are 75 to 80 dBA at 30.5 m ( 1 0 0  ft) from the roadway and 60 to 65 dBA 
at 305 m (1,OOO f t )  (EPA 1971). These  decibel  levels are representative of the road vehicle 
noise levels anticipated to exist throughout the road network on WSMR. 

WSMR receives rail transportation  services from the Southern Pacific Railroad that runs a 
main line between El Paso. Texas. and  Alamogordo, New Mexico. The  Southern  Pacific 
main line does not enter or cros:j the range  itself. However. a rail siding spur  from the main 

one mile). and terminates  at  a  loading/unloading  area at the Orogrande Range Camp. The 
line  does  enter  WSMR  from the east, runs on the  range  for approximately one km (less than 

rail siding spur and  loadinglunloading area receive  extremely  limited use and are primarily 
intended for the unloading of  equipment for research and development testing. 

Noise in railroad systems is made up of  the contributions from locomotives and the train cars 
that  the locomotives haul. The  sources of noise in a moving diesel-electric locomotive are, in 
approximate order of contribution to  the overall noise level (EPA 1971): 

diesel exhaust muffler; 

diesel  engine  and  surrounding  casing,  including  the  air  intake  and 
turbocharger (if any); 

cooling fan; 

rail interaction;  and 

electrical generator. 

An additional  source of noise is the siren or horn. which produces noise levels 10 to 20 dBA 
greater  than that from the other  sources.  This is not a  continuously  operated source, is a 
necessary operational safety feature, and is therefore excluded from the above list. 

Because freight or passenger cars have no propulsion system of the'ir o w .  the exterior  noise 
produced is due mainly to the interaction between the wheels and  the rails. Modem train cars 
with auxiliary hydraulic suspension systems in addition to the normal springs can be 10 &A 
quieter than the older  freight cars. which  have only springs. One  other major source of noise 
from railroads is braking operations in retarder yards, which produce a high-pitched sound at 
a level than can exceed 120 dBA at 15 m (SO ft) (EPA 1971). 

A railroad shunting  operation  on  a rail sidmg with a diesel locomotive and  freight cars will 
produce an average SEL of 98.0 dBA at a  distance of 15 m (50 fi) (EPA 1971). This railroad 
system dBA noise  level  would  closely  approximate noise levels  anticipated to exist at the 
Orogrande Range Camps siding. .- ~ 

3.12.1.10 Community Area. Sources of potentially hazardous occupational  noise were 
surveyed in the WSMR community  area by the US. Army Environmental Hygiene Agency 
in 1973.  1976, and 1980. A majority of the  noise  sources  surveyed  were shop tools, 
generators, heavy equipment, woodworking equipment, climatic environmental and precision 
machinery, radar equipment, numerous maintenance shops. warehouses, heavy vehicle repair 
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operations.  and  missile  system tests on the Main Post and  range  areas,  which  generated 
occupational noise levels  in excesg of 85 &A (US. Air Force 1992). 

According  to the U.S. Army Environmental Hygiene Agency occupational health surveys, 
outdoor noise levels in the WSMR. Main Post m a  range from 55 dBA to roughly 110  &A in 
the near  vicinity  of heavy vehicle  maintenance  repair  areas.  Pneumatic  tools  peak  noise 
levels of 125  dBA  were  recorded adjacent to a vehicle body repair building. Noise  levels  at 
the  Main Post area  boundaries are estimated at 55 to  60 &A, and at the outer  boundaries 
noise levels are estimated at 45 to 55 dBA.  Noise levels within the San  Andres  National 
Wildlife Refuge,  19 km (12 mi) north of the WSMR Main Post area, are estimated at 45 &A 
(U.S. Army 1985a).  During JTX. Roving  Sands 93 and 94 ambient  noise  levels  in the 
Refuge were measured at 45 dBA (U.S. Army Environmental Hygiene Agency 1994.) 

There  have been no  recent  studies  of  conventional background noise at  WSMR.  Typical 
instantaneous noise levels  caused by everyday common natural and human events are listed 
in Figure  4-1.  Noise  studies  have been conducted  at nearby populated  areas  such  as at 
Holloman AFB and in the city of Alamogordo. New Mexico.  Typical of an urban  setting, 
outdoor noise levels in Alamogordo range from 55 to 65 dBA. 

T h e  WSMR Main Post area  noise levels are estimated to fall in roughly the same noise level 
ranges  as  the  urban arcas of  Holloman AFB and  Alamogordo, New Mexico.  Noise 
experienced by personnel on post would be typical of  other rural or suburban communities. 
Personnel on the WSMR Main Post working in areas where occupational noise levels exceed 
85 dBA are required to wear ear protection earplug or headset devices.  The U.S. Army 
hearing conservation criterion for required wearing of hearing protection is 85 dBA (AR 40- 
5, Preventive Medicine. 1990). 

3.13 RADIATION SOURCES 

This  section  discusses  two  categories of radiation:  ionizing and nonionizing.  Ionizing 
radiation  can be defined as radiatllon that causes the formation of ions.  The term ionizing 
radiation is used for  particle radiation  and  high-frequency  electromagnetic  radiation. 

electromagnetic radiation. 
Nonionizing  radiation  does not cause  ionization  and  refers  to  lower-frequency 

3.13.1 Ionizing Radiation Sources 

This section describes ionizing radi.ation sources at WSMR. 

3.13.1.1 Nuclear Effects Directorate. The  NED  operates directly under TJXOM. Its 
mission is to provide the simulated nuclear environments and technical experuse necessary to 
perform complete nuclear weapon ,effects test and evaluation programs on military systems. 
NED facilities  are  available to all  branches of the Armed Services  and to U.S. Army 
contractors. These facilities are sources of ionizing as well as nonionizing radiation and are 
discussed in their appropriate section.  The ionizing radiation sources at NED consist of the 
Fast Burst Reactor (FBR). the Linear Electron Accelerator (LINAC), the Gamma Radiation 
Facility, and the Relativistic Electron Beam Accelerator (REBA). 

Fast Burst Reactor 

The FBR is designed to simulate as closely as possible the  neutron radiation environment 

pulses as well as steady-state nuclear environments. 
produced by a fission weapon. It is; capable of producing high-yield, short duration fission 

... . . ~. 

3-2 13 



WSMR RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

The FBR normally provides a neutron pulse with a  full  width  at the half-maximum  point of 
approximately 50 microseconds. Flux density at the core  surface can be varied to provide 

neutrons  per  square  inch). The FBR also  is  routinely  operated in a  steady-state mode at 
pulse exposure to test items up to 6.5 x 1013 neutrons  per  square  centimeter  (4.2 x 104 

power  levels up to 8 kW. AI. this  power  level,  time-integrated neutron flux levels of 
approximately 6.5 x I O i 3  neutrclns per square  centimeter  (4.2 x I @  neutrons per  square  inch) 
are produced at the core surface every 10 minutes of operation. 

In addition to its neutron outpur, the FE3R can be used as a  source of gamma  radiation. With 
appropriate  shielding,  gamma dose rates as high  as 1 .O x 10-8 rads per second are produced. 
The use of various moderating a.nd shielding  materials  makes  it possible to increase  the width 
of the pulse to several milliseconds. Techniques  and  procedures  also have been developed to 
produce  modified  neutron-to-gamma  dose  ratios.  The FBR parameters  and  operating 
characteristics  are  flexible  and  can  generally be customized to match the requirements of 
individual  experimenters. 

T h e  reactor also can be operated with a modified core  configuration that provides an internal 
irradiation of small experiments. A flux density  of  approximately 3.0 x 10l4 neutrons per 

cavity, which can accommodate test items up to 8.9 cm (3.5 inches) in diameter by 10.2 cm 
square  centimeter (1.9 x I O I 5  neutrons  per square inch)  per burst can be obtained inside the 

(4 inches) long. Normally, the reactor is operated  in an exposure  cell 15.2 m (49.9 ft) long by 
15.2 m (49.9 A) wide by 6.1 m (20 A) high.  Vehicular  and  large test item access to the cell is 
through a  large  shield  door  approximately 3.6 m (1 1.8 ft)  wide by 4.6 m (15.1 ft) high. 
Neutrons  reaching the walls or  ceiling  of the cell  are  attenuated by capture in a’borated 
gypsum  board  lining 20 cm (7.9 inches)  thick.  The  reacmr is remotely lowered into a 
shlelded pit following operations to allow quick  access to the cell  for changing or positioning 
of experiments  as  required.  For  experiments  requiring  larger  test  volume, the FBR is 
operated  outside  its  exposure  cell.  Transfer to outdoor  operation  requires less than 90 
minutes. In this  configuration,  source-to-target  distances in excess of I km (0.6 mi)  are 
available. The reactor has not been operated outdoors  for many years. Environmental impacts 
of any  project  proposing  such  operation  would be addressed in a project-specific NEPA 
document tiered to t h ~ s  EIS. The  surrounding a n a  is opcn, unobstructed, semiarid terrain. 

Linear Electron Accelerator 

The LlNAC is designed to expose test items such as semiconductor~deviccs to a high- 
intensity gamma  spike  similar  to  that  associated  with a  nuclear  weapon  detonation. It 
provides  a  source of high-intemity.  short-duration  pulses of high-energy electromagnetic 
radiation for simulated threat 1ev1:l exposures. The two-section S-band accelerator is powered 
by a pair of 21”W klystrons operating at approximately 2.855 MHz. A 120-kV electron 
beam. previously bunched into packets  of  electrons, is injected  into the accelerator. Upon 
leaving  the  accelerator, the electron  passes  through a thin water-cooled aluminum window 
with the angular divergence of the electron beam dependent on the beam energy. The average 
energy  can be adjusted  from 2 to 48 million  electronvolts.  The  beam  diameter  is 
approximately 1 mm (0.04 inches) at the  exit  window. The electrons can be impacted on a 
thin platinum target to create high-energy bremsstrahlung  pulses with a 30-degree exit cone. 

The test itern may be irradiated by either the bremsstrahlung pulses or by the electron beam. 
The LINAC can be operated in a single-pulse mode  or continuously at pulse rates from 10 to 
100 pulses per  second.  Pulsewidths are variable  from 10 nanoseconds to IO microseconds. 

shon pulses (100 nanoseconds or less) and a  maximum of 1.5 amperes for longer pulses. 
Beam current is variable from less than 10 microamperes to a maximum of 5 amperes  for 

. .  
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Peak dose rates ranging from I .O x 104 rads per second to approximately 1.0 x rads per 
second at 1 cm (0.4 inches) from the exit window are typical. With  the bremsstrahlung target 
in place, a maximum intensity on th: order of 5.0 x 10 rads per second  can be achieved. 

The  LINAC beam is directed into  a test cell approximately 6 by 8 m (19.7 by 26.2 ft) in area 
and 6 m (19.7 ft) lugh. A precision three-axis table for  supporting test items and equipment is 
located in front of the b a n  pon and provides a 0.9- by 1.4-m (3- by 4.6-ft) area  capable of 
supporting  240  kg  (529 Ib). The  table can be moved remotely on all  three axes from the 
control console.  Movement can be achieved either manually or by computer control through 
the LINAC digital data acquisition and processing system. 

The Gamma  Radiation Facility 

The  Gamma Radiation Facility is designed to provide the total gamma  dose and residual 
gamma  dose  environments needed for nuclear effects  testing. It is primarily  for  Transient 
Radiation  Effects  on  Electronics  (TREE)  experiments and verification  tests of systems  for 
gamma  dose  survivability.  However.  its uses are  diverse  and  include  radiography and 
shielding  experiments  as well as calibration  and  operational  testing  of  military  radio 
instrumentation. 

The G a m a  Radiation Facility uses eight triply encapsulated  cylindrical  cobalt-60 sources 
with  total activity near 64.ooO curics to provide varying levels of  gamma radiation. Cobalt-60 
gamma  energies  are predominantly 1 .I7 or  1.33 MeV. The  sources  are transferred 
pneumatically from their storage position in the source room to an exposure head assembly in 
the test cell. The exposure head can accept the sources individually or in any combination up 
to  a total of eight. During exposun:.  the sources are contained within a 0.2-m-diameter (0.6- 
ft-diameter) circle on the front face of the  head assembly. 

The  exposure  head is located at  one end of the test cell, which provides a working volume of 
12.8 by 6.1 rn (42 by 20 ft) in area and 3.7 m (12.1 fi) in height. In general, system-level tests 
can  easily be conducted inside the exposure cell. However, experiments requiring larger test 
volumes or that have unusual requirements can be conducted outside using the large roll-up 
door  opposite the head. Testing has been conducted at source-to-target distances of up to 170 
m (558 ft). 

Any combination of eight sources may be used to  achieve the desired level of exposure. 
Exposure  time  for  each of the sources is controllable  individually in increments of 0.1 
seconds. Any desired duration may be used. Experiments requiring exposure in excess of 100 
hours have.been performed. Exposure rates at 1 m from the exposure head can be  varied 
from 0.4 to 95,000 roentgens per  hour. . . . . . . . . . . 

cm-diameter (3.9-inch-diameter) conduits from the exposure cell to an instrumentation room. 
Active  monitoring of electronic experiments is accomplished by cables run through four 10- 

General suppon instrumentation. including real-time digital data acquisition and processing, 
is available to experimenters upon request. Surveillance of an experiment during irradia~on 

window. A pair of mechanical articulated a r m s  is available for manipulation of. radioactive 
is possible by either closed-circuit television or by visual observation through a lead glass 

materials and sources, with prior approval. 

Four  additional  cesium-137  sources with total activity of approximately 4.44 x l O I 4  
becquerel (12,000 curies) are available upon request. Cesium-137 gamma energies are  near 
0.66 MeV. These sources may  be substituted for any of the four largest cobalt sources for 
experiments that require exposure to different gamma energies. 

. 
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Relativistic  Electron  Beam  Accelerator 

The  REBA is a  high-energy, pulsed, field-emission,  electron-beam or bremsstrahlung x-ray 
source. It was  designed,  built, and originally  operated by Sandia National Laboratories to 
provide  an  energy  source of short duration for  determining  material  responses to rapid 
surface  and  in-depth  energy deposition. The principal  components of REBA are a Marx 
generator,  a  Blumlein transmission line, and an output  tube.  Stored  low-voltage  energy is 
convened to lugh voltage energy by the Marx generator  and then transferred to the Blumlein 
transmission  line,  which  serves as a  fast-discharge  pulse-forming.  low-inductance  energy 
source. for the output tube. 

The Marx generator  consists basically of a bank of capacitors, which are charged in parallel 
and discharged in series by means of spark-gap  switches.  The negative voltage output of the 
Marx  generator is placed  on the coaxial  Blumlein  transmission line consisting of three 
concentric  cylinders.  The voltage formed by the  Blumlein is impressed across the tube diode, 
which consists of an insulating  and  vacuum-holding  structure,  a field-emission cathode, and 
an anode (U.S. Army 1989b). 

The anode used for the electron-'beam mode of  operation is a thin low-Z target which allows 
passage of the  electrons with minimal energy loss. For the x-ray mode of operation, the 
anode used is a  thick h i g h 2  target, selected for  maximum efficiency in converting  electron- 
beam energy  into bremsstrahlung x-radiation. 

The REBA is capable  of delivering six exposures per  hour. In electron beam mode, the total 
transported  beam  energy is approximately 6.7 kilojoule (1.5 kilocalories).  Peak  beam 
fluence is approximately  16,736  J/mz  (400  calorieslcm2). In x-ray mode,  peak dose 
environments of 1.8 x 1 0 4  rads and peak dose rates of 2.6  x 1011 rads  per  second  are 
measured. Nominal pulse widths for both modes are between 50 and 70 nanoseconds. 

3.13.1.2 Thorium in Alloys. IvIagnesiudthorium  alloys are sometimes  found in drone 
anframes used  for missile targets. The alloy is used because of its high tensile strength  and 
resistance to heat. The thorium in this alloy is an  alpha  emitter  with  a half-life  of 1.45 x 1010 
years. Alloy HK-31 has  a thorium concentration  of 2.5 to 4 percent while alloy H " 2 1  has a 
concentration of 1.5 to 2.5 percent (U.S. Navy 1984). A typical amount of thorium in  the 
drones would be approximately 2.3 kg ( 5  Ib). 

3.13.13 Depleted Uranium. Missiles carrying depleted uranium have been  tested  at WSMR 
over the history of the  range. h o r  to 1979. these  missiles were not completely recovered 
from  their  impact  site.  There are 72 such sites at  WSMR.  Excavation at these  sites is 
controlled by the Radiation Protection Division. Since  1979, there have been 30  to 40 more 
missile tests of this nature. The irnpact sites that  resulted from these tests were excavated for 
any  radioactive  material  beyond  background  level as determined  from  portable  radiation 
detectors  (Wenz. pen. com. 1994). 

Depleted uranium is uranium made up of more than 99.3 percent of the Uranium-238 isotope. 
Uranium-238 has a half-life of  4.59 x 109 years. Alpha radiation is the predominant radiation 
from  depleted  uranium  although very low gamma  radiation also is present."Beta  particle 
radiation is the radiation  observed  predominantly due to the subsequent decay of daughter 
products. 

3.13.1.4 Research  Rockets. Research  rockets are used at WSMR by universities, private 
industry, the US. Air Force,  and NASA for  a variety of missions. Research rockets may - 
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contain radioactive sources.for the purpose of calibrating onboard sensing  devices. Only the 
use of sealed sources is permitted.  These sources may emit alpha, beta, gamma. or neutron 
radiation.  The  radioactive sources must not leak in excess of 0.005 microcuries  using 
standard leak test procedures. At different stages of an operation, the radioactive  sources may 
be located at  the Vehicle Assembly Building, LC-36, U.S. Navy building N-200. LC-35, the 
Small Mssile Range, and various impact areas ( U S .  Navy 1987). 

3.13.15 Self-luminous Devices. Many types of  standard military equipment contain self- 
luminous  devices  such as compasses, watches, anillery  sights, vehicle  gauges, dais and 
switches,  Light  Anti-Armor  Weapon  (LAW) rocket sights,  and muzzle reference  sensors. 
Such  devices contain radioactive tritium in newer models and radium-226 in older  models 
(wenz, pers. corn. 1994). In a few  instances  promethium-147 is used.  Radium-226 is no 
longer  authorized for use in mi1.ita.q equipment.  These  devices  typically contain  100 
millicuries or less of radioactive material. with a few containing several Cujes of tritium. 

Many types of standard military sights contain thorium-coated lenses  such as the sights  on 
the Line of Sight  Forward-Heavy (LOS-F-H), laser designators, and on the  M-1 tank. Such 
devices  contain  either  thorium  fluoride or thorium oxide. A few electronic  tubes contain 
small quantities of radioactive substances (Le.. cobalt-60. radium-226). 

3.13.1.6 Trinity Site. Trinity  Site, 23 km (15 mi) southeast of Stallion Range, is the site of 
the first man-made  nuclear  explosion. with an estimated yield of  19  kilotons.  The blast 
completely  vaporized  the 30.5-m (100-ft) steel tower and the surface  of  several  acres  of 
surrounding desert. 

The site is currently enclosed by  an outer fence at a 488-111 (1,600-ft) radius from ground zero 
and an inner  fence  approximately 61 m (200 ft)  on a rectangular side  surrounding the spot 
where the tower existed and where the  monument  now stands. The first public tour of Trinity 
was in 1953, and regular annual tours began in 1960. Public tours are given semiannually. 

The intense heat from the blast at Trinity fused the desen sand together with fission and 
activation  products  into a greenish. glass-like substance called Trinitite, which was found  to 

environmentalists  asked  the Atomic Energy Commission to issue  a warning of potential 
be a  major  source of gamma radiation (mostly Cs-137. ELI-152, and Co-60). In 1973, local 

radioactive  danger from the so-called atomic glass to persons who tour the area and carried 
away pieces of Trinitite. After a study, the Atomic EnergyCommission (nowthc Deparunenr 
of Energy) testified before the  New Mexico State Environmental Improvement Board  that  the 
amount of radioactivity in the small Trinitite souvenirs did not constitute a significant health 

Los Alamos'National L3boratory and found  not to be hazardous. 
hazard or warrant recall or public warnings. The remaining Trininite has been evaluated at 

3.13.1.7 Other  Radiation Sources. There  are  approximately 750 sources of ionizing 

equipment, and  medical  diagnostic X-ray machines at WSMR. The majority  of the 
radiation  composed of radionuclitles (primarily permanently sealed sources), industrial 

radioisotopes in use are small. sealed sources used for standards in the  calibration of 
radiation  detection  equipment and dosimetry systems.  A 9.000-curie CO-60  source  (for 
calibration and studies of radiation effects) is included in the inventory. 

personnel  dosimetry issue, exchange, and  records  administration; and personnel 
AI1 radiation  surveys as well as receipt, control. and shipment of radioactive materials; 

overexposures  are  the  primary responsibilities of the Radiation Protection Division. The 
health physics activity is performed in compliance with existing U.S. Nuclear Regulatory 
Commission and U S .  Army Regulations. 

. . .  

. . . .  - ~ .  
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3.13.2 Nonionizing  Radiation  Sources 

This  section  describes  nonionizing  radiation  sources at WSMR 

3.13.2.1 Nuclear  Effects  Directorate. The NED operates  three  facilities on WSMR. which 
provide  nonionizing  radiation  sources  to  simulate  these  aspects of a  nuclear  detonation 
environment.  These  three  facilities are the Electromagnetic Pulse Facility. the White Sands 
Solar  Facility. and the Electromagnetic Radiation Effects  Facility. 

Electromagnetic  Pulse  Facility 

The  EMP  Facility  is  a  high-dtitude test environment  simulation of an exoatmospheric 
nuclear weapon detonation.  The  EMP is emitted  into a  working  volume  13.4 m2 (144 ftz) 
and  variable in height  between 6.7 and 15.5 m (22 and 51 ft). The  system uses a unique array 
antenna,  which  combines  elements of both  bounded  waves and free field generators.  The 
array is made of 54  antenna  modules in a 3 by 18 configuration,  each  module  consisting of 
double-density  aluminum  screens  arranged  to form a  dihedral  horn.  Each horn radiates like a 
free  field  radiator,  and  the  array as a whole  provides  the  field  uniformity and high field 

accommodate most test system. The EMP generates  a  horizontal  polarized  plane wave  with 
strengths  associated  with bounded wave systems.  The  working  volume is large enough  to 

the  pointing vector perpendicular  to  the  ground. T h s  configuration  provides  the  most 
stringent test of ground-based  systems  where the ground  reflection  is an important  factor. 

The  facility  produces a double  exponential  pulse with 'a  rise  time on the order'of 10 
nanoseconds,  a  l/e decay  time of 280  nanoseconds, and a pulse  duration  of  740  nanoseconds, 
The free field peak E-field  amplitude is variable  between 100 and approximately 50,ooO volts 
per meter. 

EMP  fields w i h n  any  arbitrary  horizontal plane are uniform  to  within 5 percent of the mean 
field  intensity  except  near the dihedral  horns and the  edges  of the array. Thus, an effective 
test  volume of 12.2 m2 (131 ft2) by up to 15.5 m (51 ft) high is available to the user. Test 
level  reproducibility is w i h n  3 lxrcent. 

Solar Facility 

The White Sands Solar Facility is a focusing-type solar facility  capable o f  providing  intense 
thermal  radiation  pulses  that  simulate the thermal  environment  from  a  nuclear  weapon 
detonation. The White Sands Solar Facility  consists of four main components, a heliostat, 
attenuator,  concentrator, and test  chamber. The heliostat  consists of an array of 356 flat 
mirrors arranged on a 12.2-rn-wide  (40-ft-wide) by 1 I-m-high  (36-ft-high)  steel  structure. 
The heliostat  automatically  tracks the sun to reflect the thermal  energy  through the attenuator 
section to the  concentrator.  The  attenuator  consists of a louvered  structure  whose  blades  are 
used to regulate the amount of thermal energy  reaching  the  concentrator.  The  concentrator 
consists of 180 mirrors with spherical  curvature  mounted on a 9.1-mZ  (98-ftZ) steel frame 
located 29.3 m (96 fi) south of the heliostat. Each of these mirrors is mounted to  concentrate 
the thermal  energy at the focal plane of the facility in the test  chamber. A remotely controlled 
t h reeax is  table is available for positioning of experiments  at the focal plane. 

The  maximum flux available at  the focal plane is  approximately  4.2 MWlm2 (100 calories 
per  square  centimeter  per  second). with a total usable  power of 32.8 thermal kW and a 
blackbody  temperature  equivalerlce of approximately 5,240 "c (9.464 OF). A uniformity of 
10 percent  is  obtainable  over an exposure  diameter of 5.1 cm (2 inches).  The  irradiance 
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profile at the focal plane is a skewed Gaussian distribution with the 50-percent flux  points 
occurring at a 5.1-cm (2-inch) radius  from the center of the  solar image. Two basic modes of 
thermal energy modulation, shaped  (nuclear) and rectangular, are provided. Nuclear weapon 
thermal pulse  shapes can be  provided for weapon yields ranging from sub-kiloton levels up 
to 50 megatons. Rectangular pulse shapes with nominal rise and fall times of 30 milliseconds 
arc available. Typical turnaround time between exposures is about one minute. 

3.13.2.2 Lasers. The term laser  is an  acronym  for  Light  Amplification by Stimulated 
Emission of Radiation. There are approximately 150 lasers in use at WSMR. Approximately 

the former MAR site. 
100 of these arc portable. A perm4anent laser research facility (HELSTF) was constructed at 

Types of Beams 

The media used to generate laser beams are solid-state. gaseous-state. and semiconductor or 
injector type. A common solid-state laser is the ruby capital.  The  synthetic ruby crystal is 
made  of aluminum oxide in which some of  the aluminum atoms are replaced by chromium 
atoms. The crystal is silvered at  one  end  and partially silvered at  the other. It is surrounded 

chromium atoms. which, when they drop back to their stable energy level. give off photons. 
by a flask tube energized by a capacitor. When the flashtube flashes, it excites some of the 

The photons arc reflected between the reflecting surfaces  exciting more chromium atoms to 
give up more photons so that a burst of photons  "escape" through.the partially  silvered 
surface in a pulse of coherent  light. The WSMR inventory of laser devices contains several 
Class 4 devices. Class 4 lasers are lasers that  not only produce a hazardous d i r ec t  or secularly 
reflected beam. but also can be a fire hazard or produce a hazardous diffuse reflection. 

The gaseous-state laser operates similarly to the solid-state laser. In a helium-neon gas laser, 
a radio frequency or direct current  excites the helium atoms. which in turn excite the neon 
a t o m  to a higher energy level and give off photons when  they  return to the  normal state. The 
output beam is stimulated by the repe.ated reflections between the end mirrors. This results in 
a continuous stream of laser light ernitied in a continuous wave. 

Injector lasers use a semiconductor crystal with a desired lattice structure of its atoms. Light 
of  the  desired  frequency will stirnulate the recombination of an electron that has been 
excited. T h ~ s  emits laser energy. Because the laser beam travels in parallel lines. i t  does not 
disperse as ordinary light and,  hence, the energy is confined to 'a 'small .area so that the 
intensity of  the beam remains high. 

Ruby lasers emit short pulses of energy. Usually  the output energy per pulse is high (200 to 
500 joules) and the pulse width is between 175 and 350 milliseconds. The peak  power from 
500 joules delivered  during a 350-millisecond  pulse is over 1.400 watts. which i s  
concentrated on a small area in laser systems. 

The WSMR inventory of laser devices contains 96 Class 3 h e r  devices. Class 3 lasers can 
injure the eye if viewed directly. The  danger from such a laser is  the direct or specularly 
reflected beam. 

The WSMR inventory of laser devices contains 20 Class 2 lasers. Class 2 lasers are low- 
power visible devices that do not have enough power to injure a person accidentally. but 
which may produce retinal injury when stared at for a long period. There  also are an 
unspecified number of Class 1 laser devices at WSMR  that have essentially no associated 
health or safety hazards. 
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3.13.2.3 Radars.  The last  major  source of nonionizing  radiation  is  radars and other 
microwave  generators.  Radars represent sources of high-power  radio  frequency  (microwave) 
energy,  while  other  sources,  such as communications and data  links, are generally  low-power 
systems. 

The  radar units are  divided  into  major  categories of range  radars  (digital,  analog.  and 
surveillance  radars) and project  radars  (advanced  research  projects. US. Air Force  and 
Atmospheric  Science  Laboratory  units).  There  are  two  types of radiation  hazards  associated 
with  these  radar units: microwave and x-ray.  The  microwave  radiation is associated with the 
electromagnetic  radiation  emitted from the radar feed assembly and reflector or antenna (RF 
energy). X-rays  are an inherent  radiation  associated  with  high-voltage  rectifier,  klystron, or 
other  hgh-voltage  electronic tubes.  Microwaves  do not possess sufficient energy to  produce 
ionization.  However, they can  cause  excitation of an atom with resultant  production of heat. 
The  ionizing  radiation of x-rays  can  pose  a  biological  hazard.  However,  with  proper 
installation of shelding around electronic  tubes,  such as klystron,  magnetron, traveling wave, 
and  high-voltage  thyratrons,  normally no personnel  health  hazards  exist.  The shelding of 
these tubes is a  welltstablished rmanufacturing practice. 

Atmospheric  Profiier  Research  Facility 

Three  research  quality  atmospheric  profiling  radar  systems  are  installed in the area 
immediately  northeast  and  northwest of building  23109.  approximately 16 km (10 mi) east of 
the  WSMR  headquarters. 

The  first,  a  49.25”HZ  High  Performance  Wind  and  Cn2  (optical  turbulence)  Profiler 
System.  is  installed in a 168-by 168-m (550- by 550-ft)  cleared  area west of building 23109. 
The  transmitter  power  rating is 250 kW peak, 12 k W  average. The transmitter/receiver 
antenna  is  a  collinear-coaxial  phased array and forms an approximate  radiating  apenure of 
13.632 m2 (146.700 ft2) (U.S. Army 1991d). 

The second,  a  404.37-MHz AW’P system,  is  installed in a 19.8  by 19.8-111 (65- by 65-ft) 
cleared  area  north of building 23 109. The transmitter  power  rating is 16 kW  peak. 0.8 to 1.6 
kW  average.  The  transmitter  receiver  antenna  is  a  collinear-coaxial  phased array and  forms 
an approximate  radiating aperture of 300 m2 (3.229 ft2) (US. Army 1991d). 

The fhird, a 2.900”Hz F ” C W  (frequency-modulated,  continuous-wave)  Atmospheric 
Doppler  Radar System, is installed in a 33.5- by 33.5-111 ( 1  10- by 1 10-ft) cleared  area east of 
building  23109. The  transmitter pwer  is 230 W  continuous. The antenna  consists of two 3- 
m-diameter (10-ft-diameter) reflectors (one continuously  transmitting, the other  continuously 
receiving)  mounted on a fixed but uansportable  trailer. The transmitter  antenna fonns an 
approximate  radiating  apermre of  7.2 m2 (77.5 ft2) ) (US Army 1991d). 

Other  Microwave  Generators 

Of the  numerous  microwave  generators in use at WSMR. a few are microwave  ovens that are 
in use like their domestic  counterparts. The remaining  microwave  generator  sources are used 
for  experimental and calibration  sources. 

3.14 HAZARDOUS  MATERIALSMAZARDOUS WASTE 

This  section  describes  the  current  hazardous  materials  and  hazardous  waste use. 
transportation,  storage.  disposal,  and  management  activities at WSMR. In addition. 
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environmental regulations, programs, and compliance  issues related to hazardous materials 
and  waste  management  activities  at  WSMR are addressed.  WSMR  and  NASAlWSTF 
manage hazardous materials and  waste  separately and each is discussed  separately in the 
following sections. 

3.14.1 Hazardous  Materials  Management 

This section  describes the hazardous  materials  used,  storage locations. and base users. In 
addition, this section discusses the management mechanisms that these organizations use to 
comply  with  federal.  military,  state, and local  regulations; protect their  employees from 
occupational  exposure to hazardous  materials; protect the public health of the surrounding 
communities; and protect the environment. Many organizations at WSMR are responsible for 
managing  hazardous  materials.  These  organizations  include NASAIWSTF. Safety  and 

Army Materiel Test and Evaluation Command. NED, U.S. Navy Naval Air Warfare Center, 
Radiation Protection Divisions of the Environmental and  Safety Directorate of WSh4R. U.S. 

Directorate  of  Public Works. and numerous orivate  contractors  at WSMR. Environmental 
regulations. programs, and procedures related to general hazardous materials management at 
WSMR are listed in Table 3-58. 

~~~ ~~~~ 

exclusive of NASNWSTF, the  Naval Air Warfare  Center, and private contractors. is the 
The  primary responsibility  for  compiling  hazardous  materials  information  for WSMR. 

user of hazardous  materials to identify  the  hazardous  materials and report their use. The 
Safety Division of the Environmental and Safety  Directorate. It is the responsibility of each 

Safety Division identifies hazardous materials used at WSMR through the use of compliance 
audits of base users. Hazardous materials used are compiled in a data base  and listed at  the 
Safety Division. Material safety d.ata sheets, whch describe the hazards associated with a 
material. precautions to take in the event of a spill or fire, and how to prevent occupational 
exposure  to the material. are kept  at  the use and storage site  of each material and are kept  on 
file at  the Safety Division. The  Safety Division currently has 1OO.OOO material safety data 
sheets on file for WSMR. 

The fire department and the Safety Officer are responsible for inspecting all  of the hazardous 
materials storage facilities at WSMK. documenting the findings, verifying corrective actions, 
and maintaining accurate records as reqlund by AR 420-90. The Main Post fire depanment 
maintains Emergency Contingency :Plans  and is responsible for inspecting hazardous material 
storage  facilities. The Directorate  of  Logistics is responsible for the central receiving, 
storage. and disuensina facilitv that handles hazardous materials. WSMR Environmental  and 
safety Directorate peGonnel provide hazardous material storage, guidance. and inspections 
for US. Navy facilities at WSMR. 

Each user of hazardous material is responsible for safe storage and handling of the material. 
These materials are shipped to each user in compliance with DOT hazardous materials 
regulations and all users are  responsible  for  complying with DOT hazardous materials 
regulations. Releases of hazardous materials above reportable quantities are reponed to  the 
EPA. A list of reported releases as of August 1990 is presented in Table 3-59. 

3.14.1.1 Underground  Storage  Tanks. WSMR currently has 25 USTs (Table 3-60). Most 
of these tanks are registered with NMED (Mendoza. pers. com. 1993). The Environmental 
Services Division at  WSMR is responsible for managing UST  regulatory compliance. 

All USTs that store unleaded and leaded gasoline. and diesel have been  upgraded with leak 
detection and  spill  and  overfill protection in compliance with New  Mexico state regulations. 
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Table 3-58 
Hazardous material regulations and procedures applicable to WSMR 

iAZARDOUS  MATERIALS  MANAGEMENT  (General) 

29CFR  1910(0SHA) 
Table 302.4 of 40 CFR 302 
49CFR  171-179andAR55-355 
AR 200-1 
AR 420-9 
Exccutive  Order  12856 

US. Army 414S.19-R-I 

s t i c i d a ,  Herbicides,  and  Rodenticide 
29CFR  1910 
40CFR 156.162.165,  170. 171 
AR 2"I. AR 200-1.5.5. 
AR 200-1-6.10, AR 420-74. 
and AR 42-76 

U.S. Army 4150.7 
US. A m y  4160.21-M 

olychlarinated Bipbenyls (PCBs) 
40 CFR 761 
AR~200-1 
SO FR 29170 

ndergrouod  Storage Tanks (USTs)  
40 CFR Pari 280 
New Mexico Statute Annotated 

~~ 

746B-1 IO 74-6B- 1 1 

ndioactive Materials 
Nuclear  Regulatory  Commission 

etrUicum, Oils, and Lubriwtr  
US. Army Manual 4140.25-M and 
WSMR Regulation  755-2 

Traintng.  handling. and storage 
Reponable  quantities of hazardous  materials  spills 
Labeling and transportation of hazardous  materials 
Environmental protection and enhancement 
Flammable matenal  storage areas 
Federal Compliance with Right-teKnow Laws and PC 
Prevention requirements 
Hazardous commodities storage 
Chapter 5, Section 4 

dlution 

Training and handling 
Labeltng.  registration.  disposal,  storage.  handling. and cenificauol 
Health monitoring. pest management plans. handling. 
and recordkeeping 

Pest management  programs 
Disposal and recordkeeping 

PCBs rcquircmenls 
Handling. use storage.  disposal, records, and reponing 
PCB vanrformer fire rules 

UST repulations 
New Mexico UST regulations 

Regulates  federal  agencies under the Atomic Energy Act 

Waste oil recovery and recycling 

LAZARDOUS WASTE  MANAGEMENT 

40  CFR  260-27 1 (RCRA) 
40 CFR 370,372 
Executive  Order  12856 
49 CFR 171-179 (DOT) 
AR 2W-1 

DEQPM 80-5 
AR 42047 

DEQPM 80-8 
New Mexico Statute 

Annotated && 74-41 IO -13 

Hazardour Waste Management  Regulations 
Community Right-twKnow. applicable IO federal agencies under 

Transponation 
Environmental Rotection and Enhancement 
Solid and Hazardous Waste Management 

RCRA 
US. Army Hazardous  Materials  Disposal Policy 

Hazardous Waste Management 
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Table 3-59 
Hazardous material releases reported to EPA 

Release 
Dal€ 

J M U ~  13. 1987 

June 27. 1987 

August 29. 1987 

September 20, 1987 

February 27. 1988 

May  5.1988 

April 13. 1989 

March 16. 1990 

April 27. 1990 

August 13. IS90 

Rcscriolion 
Release 

4.000 gallons 
chrome VI solution 

unleaded gasoline 
103 gallons 

500 gallons 
diesel 

unleaded gasoline 
100  fi:allonr 

ethanol 
1500  gallons 

unsynrnelncal 
315 p u n d s  

dirnelhyl 
hydrazine, 

inhibited fuming 
1,107 pounds 

nilnc acid 

2 gallons 
capacitor oil 

I 0 0 . C Q  gallons 
diesel 

methyl chloride 

200 eallons 
hydroxide 

us. Army 

ES-E 

us. Army 

us. Army 

U.S. Army 

us. Army 

ES-E 

ES-E 

ES-E 

ES-E 

sQurs€ 

unknown 

fixed facility 

fixed facility 

fixed facility 

highway 

fixed facility 

fixed facility 

unknown 

fixed facility 

fixed facility 
. .  

Affected 
Aua 

unknown 

asphalt 

land 

asphalt 

land 

land 

land 

land  and 
groundwater 

land 

land 

and are being equipped with overfill prevention equipment as required by 40 CFR 280.20(c). 
WSMR is currently developing a program to test each tank and maintain inspection records. 

NASANSTF manages seven USTs separately from WSMR (Amidei. pers. com. 1993). The 
NASANSTF environmental compliance department is responsible for managing regulatory 
compliance of the seven tanks. They are in compliance with federal and state regulations. 

3.14.12 Pesticide and Herbicide Use. Pesticides and herbicides are stored in  the specially- 
designed  pesticide  storage  building  (building 1708) and are managed by the WSMR 
apronomist. 

. . 
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USTs at WSMR 
Table 3-60 

Tank I D #  

WS..1773 
ws- I774 
ws- I775 

ws-1779 
WS.1781 
WS- 1793 
WS- I874 
WS- I875 
WS- 1876 
WS-1877 
WS-1878 

. - 

ws-1879  

- - 
- - 

- 
- - - 
S-26028 

S-24061 

M4 
M5 

Capaciry 
L (gal) 

22.7 12 (6.000) 
22.712  (6.000) 
22.712  (6.000) 
22.712  (6.000) 
22.7 I2 (6.000) 
22.712  (6.000) 
22.712  (6.000) 
94.635 (25.000) 
94.635  (25.000) 
94.635  (25.000) 
94.635  (25.000) 
94.635  (25.000) 
94.635  (25.000) 

22.712  (6.000) 
22.712 16.000I ~. ~ , ~ .  ~ 

94.635  (25.oob) 
94,635  (25.000) 

94.635  (25.000) 
94.635  (25.000) 
18.927 (5 .000 )  
18.92'7 (5.000) 

11,356  (3.000) 

567.810(150.000) 

9.464  (2.500) 
22.712 (6.000) 

Contents 

unleaded gasollne 
unleaded gasoline 

diesel 
unleaded  gasoline 

dlesel 
diesel 

diesel 
diesel 

dresel 
diesel 
unleaded gasoline 
unleaded  gasoline 
unleaded gasoline 

unleaded gasoline 
diesel 
unleaded gasoline 
diesel 

unleaded gasoline 
diesel 
diesel 
diesel 

unleaded  gasoline 

diesel 

unleaded gasoline 
regular  leaded gasoline 

Location 

WSMR  Main Post 
WSMR Main Post 

WSMR  Main Posr 
WSMR  Main  Post 

WSMR  Main Post 
WSMR Main Post 

WSMR Main  Post 
WSMR  Main Post 
WSMR M a n  Post 
WSMR  Main Post 
WSMR  Main Post 
WSMR  Main'Post 
WSMR Main Posr 

Rhodes  Canyon  Range  Center Stauon 
Rhodes  Canyon  Range  Center  Station 
Rhodes  Canyon Range  Center  Stauon 
Rhodes  Canyon  Range  Center  Slation 

Stallion  Range Camp 

Stallion  Range Camp 
Stallion  Range Camp 

Stallion Range Camp 

HELSTF 

LC-38 Main Post 

NASANSTF 100 Area,  east of bldg I 13 
NASAlWSTF 1 0 0  Area. east of bldg 113 

~ - - 
. .  

* Dash indicates no dam available. 

Notes: L = liter 
gal = gallon 

Pesticides and herbicides are used in the maintenance of the Main Post facilities and  the 
Main Post golf course, and to  maintain  clear  zones within weapon  impact arcas (Mendoza. 

state  laws and regulations as outlined in the WSMR pesticide  management plan (U.S. Army 
pers.  com.  1993). These chemicals  are  applied in accordance  with  applicable  federal  and 

submitted to the AMC. Pesticide and herbicide  containers  are  rinsed and the  rinsate  is 
1993i).  Pesticide  and  herbicide use for  each  year is outlined  in pest management  reports 

applied as a  pesticide or herbicide.  Outdated  products  are  manifested  and managed as 

WSMR administers the pesticide  management plan and  manages  the  pesticide  program. 
hazardous  waste by the hazardous waste storage  facility. The  management agronomist at 

Each of the  applicators and pesticide  managers  have been certified by the U.S. Army as 
pesticide  applicators  (Mendoza. pcrs. com. 1993). 
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Safe pesticide handling and application  at NASAIWSTF is the responsibility of  the NASA 
Engineering  Support  Office, while the  facilities maintenance personnel  are  responsible for 
managing the application  of  pesticides  and  herbicides. NASANSTF uses very  limited 
quantities of pesticides and herbicides. In 1993, approximately I14  to  454 L (30 to 120 gal) 
per year of  the herbicide Roundup@ is used at NASAlWSTF to control weed growth around 
the buildings. The  herbicide is  stored in a  locked cabinet in building 121. Pesticides are 
applied monthly by an off-site  pest  control  contractor to control rodents. flies,  crickets, and 
ants. No  pesticide  products, containers. or pesticide wastes are stored at NASAIWSTF. 
NASAMISTF uses less  than 530 L (140  gal) of pesticides  per  year  (Amidei,  pers.  corn. 
1993). 

3.14.13 Polychlorinated Biphenyls. Management of PCBs at WSMR is handled primarily 
by two entities. Overall management is the responsibility of DPW. while much of the PCB- 
related work is performed by electrical  shop personnel. All PCB-containing equipment at 
NASANSTF facilities has been reduced to non-PCB status. 

PCBs  are highly stable  and have excellent insulating and fire resistant properties. They were 
used extensively in electrical  equipment.  especially  transformers.  The  Toxic  Substances 
control Act banned the manufacture, distribution, and use of PCBs except in totally enclosed 

Fire Rules (50 CFR 29170) that placed additional restrictions, on  PCB transformer use in or 
systems such as electrical transformers. in July 1985. the EPA passed the PCB Transfonner 

near commercial buildings. Transformers manufactured prior to 1972 often contained PCBs 
in concentrations higher than 50 ppm. 

PCBs primarily are contained within transformers, capacitors, and filters throughout the  base 
as pan of the WSMR electrical utility. Approximately 10 transformers containing less than 

capacitors with  PCB concentrations greater than 50 ppm in and adjacent to public use areas 
50 ppm  PCBs  are known to be located on the range (Table  3-61). All transformers and 

have been removed. 

All removed transformers with PCBs are immediately uansferrcd to a PCB-specific storage 
area  adjacent to the WSMR hazardous waste storage facility when taken out of service. 
Inspections of this  storage  area are performed weekly by the Directorate of Logistics. 

of all known PCB transformers as required by 40 CFR 761.30(a). PCBs were previously 
Currently. the electrical shop of the DPW maintains all daily and quarterly inspection records 

transported and disposed of  by LJSPCI at Grassy Mountain I n  Clive, Utah, and  Aptus 
Environrncntal Services in Coffeeville, Kansas. 

3.14.1.4 Asbestos. Asbestos-containing materials are located in most buildings constructed 
prior to 1980. Asbestos was found in the following building  materials: floor tile, pipe fitting 
insulation, pipe insulation, siding, tank and vessel insulation. water and sewer  lines. transit 
wallboard  (wall  and  ceiling), air duct  insulation. and vibration  dampening  materials. 
Asbestos management is regulated under 40 CFR 763 as amended by the Asbestos Hazard 
Emergency Response Act of 1986. ;!9 CFR 1910.29 CFR  1926, and AR 200-1. 

An active asbestos control. removal. and  notification  program currently exists throughout the 

sites, all school employees. organized parent  groups.  and parents have been informed of the 
installation. Where asbestos-containing materials exist in primary and secondary-schools on 

location of such materials in accordance with  the  Asbestos  Hazard Emergency Response Act. 
Additionally, each custodial worker has been  given a copy  of the EPA publication, A Guide 
for Reducing Asbestos Exposure. The Asbestos Management Program at WSMR is in 
compliance with AR 200-1. An inventory of asbestos in buildings is maintained by the 
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Known  PCB-containing units at  WSMR 
Table 3-61 1 

EwIuY 
Quantity 
w 

Building 1534 
Building 21756 3 75-kVA mansformers 
Building 2 1759 
Building 21759 
Small Mlssilc Range I 30-kVA transformer 572(151) 

I 999-kVA transformer 217 (60) 
136 (36) each 

2 10O-kVA uansformcrr 136 (36) each 
3  75-kVA transformers 136 (36) each 

Notcs: L = litcr 

kVA = kilovolramprc 
gal = gallon 

asbestos  from  buildings  and  disposing of asbestoscontaining  material in the asbestos  landfill. 
asbestos  department of DPW  (Mezaneros. pers. corn. 1993). WSMR is  currently  removing 

Mexico  authority  as an Nuclear  Regulatory  Commission  "Agreement  State"  to  regulate 
3.14.1.5 Radioactive Materhls.  The Nuclear  Regulatory  Commission has given  New 

radioactive  by-product  materials.  source  materials, and special  nuclear  materials.  However, 
the  Nuclear  Regulatory  Commission  retains  licensing and regulatory  authority  for  federal 
activities,  including  those at WSIMR. in  agreement  states. 

Radioactive  magnesium-thorium  metal  alloys  are used in airframes  and  engines of 
helicopters,  missiles, and jet aircraft;  depleted uranium was used in missile  tests; and radium 
was used in instruments  and on dials of instrument  panels  of  older Army trucks and aircraft. 
These very low-level  radioactive  materials present  a low radiation  exposure  to  workers, 
solders, and the environment. 

. of as radioactive waste. Magnesium-thorium alloys are used typically in older aircraft such as 
Radioactive  alloys used in armanlent are normally recovered from impact  areas and disposed 

the Phantom F4.and UH-I  helicopters as well as target missiles. Dials with radium are being 
replaced and being  disposed of as radioactive waste. Radioactive  materials are managed by 
the Radiation Protection  Division at  WSMR (wenz. pers. corn. 1992). 

3.14.1.6 Ordnance. The  Materiel  Test  Directorate  manages  and  secures  explosives and 
ordnance  areas  except  for  small  ordnance  storage  areas at the naval  facilities,  which are 
maintained by the US. Navy, as described  below.  There are several  major  explosive  storage 
magazine  areas  on  WSMR. The main storage  area  is  located in the technical  service  area 
(21000  Area), 4 km (2.5 mi) south of the post area in a  sparsely  vegetated portion of the salt 

another  for liquid  propellant, and a t h i i  is  used  to  store solid propellent, totaljng 44 storage 
flats. This storage  area  has three sections: one section  designated  for munitions storage, 

magazines.  The  magazines are earth  covered,  lightning  strike  protected, and are constructed 
to  implode  instead of explode in the unlikely event of a  problem. Each magazine is securely 
locked and entry  into  a  magazine  can only be made by one of the chemicaYammo staff.  The 
ammo  storage  area is secured  with  barbed-wire  fence,  lights. and an  intruder  detection 

routes: through  the El Paso entrance. the Orogande  entrance, the NASA/WSTF entrance. or 
system that is linked to  the Military Police.  Ordnance  enters the range  along one of four 

- 
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the Las Cruces  entrance.  The  ordnance is preinspectedlescorted  and  delivered to the 
magazine  storage  area.  These facilities are used by the U.S. Army. its  contractors,  and other 
range users. 

The U.S. Naval Air Warfare  Center  also  maintains  an ammunition storage  area with seven 
magazines  located  south of LC-35,  east of WSMR  headquarters.  Two  other  small 
ammunition  storage facilities localed in  the hazardous test area (27000 area) 6.4 krn (4 mi) 
north of the post are used to store detonators, fuses, and  plastic  explosive. Additionally. 
there are four A r m s  Ammunition and Explosive  storage  facilities on. the  Small Missile 
Range. 

NASAWSTF ordnance is stored :in buildings 180. 180A. 180B. 18OC. and 181 in the 1 0 0  
Area. These buildings are used to store trinitrotoluene, detonators, fuses, and smokeless gun 
powder  for use in the 272 Area. LSHOE area, open detonation unit. South High Bay,  and 800 
k e a  of NASA IWSTF. 

Unexploded  ordnance is taken to the Hazardous  Test Area and  exploded by the National 
Range  Operations team as needed. The hazardous test area has been used for approximately 
20 years  of  ordnance  disposal. On rare occasion, if  an ordnance is unsafe or unstable for 
transportation. Explosive Ordnance Disposal will explode the ordnance in place. 

3.14.1.7 Petroleum, Oil. and Lublricant. Management of petroleum. oil. and lubricant at 
WSMR is the responsibility of the Supply and Services  Division of the Directorate of 
Logistics.  Waste oil produced or recovered on WSMR is collected and recycled following 
WSMR regulation 755-2 and US.  Army  Manual 4140.25". 

3.142 Hazardous Waste  Management 

Hazardous waste management is regulated by both the federal government (EPA) and the 
state  of  New  Mexico (NM ED). Environmental  regulations  and  procedures  related to 
hazardous  wastes at W S M R  are list8:d in Table 3-62. 

The federal  RCRA contains provisions for the safe treatment. storage. and disposal of wastes 
and is the basic law for the regulation of hazardous waste management practices. Under this 
act.  the  EPA  provides  a  definition of what is a hazardous  waste and sets standards for 
transportation. treatment. storage. and disposal of these wastes. In cnacting'RCR.4 in 1976. 
Congress directed the EPA to develop a federal program for the management and control of 
hazardous  wastes from "cradle to grave." States may be authorized by the EPA to develop 
and implement their own hazardous waste programs in lieu of RCRA.  New Mexico applied 
for  and received authorization for their own program on January 11;1985:.-The Hazardous 
Waste Act (New Mexico Statute Annotated 54 74-4-1 to 74-4-13) regulates hazardous waste 
management and control in the state of New Mexico. 

U S .  Army regulations (199Od) also provide guidelines for the handling and management of 
hazardous  waste and ensure  compliance with all federal. state. and local laws regulating 
generation, handling, treatment. storage. and disposal of hazardous wastes. 

The WSMR base users and  NASA are each responsible for environmental compliance within 
their organizations; for independently tracking hazardous wastes: for proper hazardous waste 
identification. storage. transportation, and disposal: and for implementing strategies to  reduce 

generators, and  the  process that gencrates the  waste  are  listed in Table 3-63. 
the volume and toxicity of the hazardous waste generated. The types of hazardous waste. the 

". -. . 
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Table 3-62 
Hazardous waste rtegulations and procedures applicable to WSMR 

40 CFR 2W271 fRCRA) .. Hazardous  Waste  Management  Regulations 
40 CFR 370. 372 - Community fight-to-Know 
49CFR 171-179(DOT)-Xransponation 
AR 200-1 ~ Environmental  Protection  and  Enhancement 
AR 420-47 - Solid  and  Hazardous  Waste  Management 
DEQPM 80-5 - U.S. Army Hazardous  Materials  Disposal  Policy 
DEQPM 80-8 - RCRA 
New  Mexico Statue Annotated $5 74-4-1 to 74-4-13-Hazardous Waste  Management 

Major generators of hazardous waste at WSMR 
Table 3-63 

izalsmw 
NASAlWSTF 

HELSTF 

MTD 

Naval  Air 
WKTm 
Center (US. 
Navy) 
Paint Shop 

DPW 
DPW 
Main Post 
Motor Pool 
Dynaspan 

Waste 

Propulsion  testing.  materials 
testlng.  space-related  acllvity. 
space  shuttle testing. facihty 
maintenance.   and  heavy 
equipment  mainten.mce. 

High-energy  laser  testing  and 
facility  maintenance 

Weapons  testing  (missiles. 

etc.). weapons  research,  weapon 
aircraft.  armament.  vehicles, 

and  vehicle  mainnenance.  and 
facility  maintenance. 
W e a p o n   a n d   v e h i c l e  
maintenance.  weapons  research. 
and facility  maintenance. 

Painting  facility  maintenance 

Lead  paint replusemon!, 
Asbestos  abatement. 
Vehicle  maintenance 

Weapons  static testing 

of  Wask 

paint-related  materials.  ?euoleum-based  solvents 
Aciddcomosives. mercuycontaminated materials. 

research.  spent  batteries Oead. nickel-cadmium.  and 
and  related  materials.  photograph  development  and 

fuel and related  materials.  and  waste oils. 
lithium).  waste  explosives,  waste  solid and liquid 

chlorinated  solvents.  chromium  wastes.  paint. 
Acidslcorrosives.  chlorinated  halocarbons, 

related  materials.  waste  oils. and various  mixtures of 
above. 
Acidslcorrosivcs.  chlorinated  halocarbons. 
chlorinated  solvents.  chromic acid. lithium  battencs. 
and  paint-related materials. 

Chlorinated  solvents. heavy  metal  contaminated 
materials.  paint-related matirials (with lead. methyl 
ethyl ketone. toluene.  and  heavy  metals).  and 
pemleum solvents, 
Paint-related  materials  and  solvents.  Some 
materials  contaminated  with  lead,  chromium,  and 
solvents. 
Lead  paint-related  materials 
Asbestos-related  mnterials. 
Lead batteries. waste solvents. and waste oil. 

Lead-mercury  contaminated  materials and  paint- 
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3.14.2.1 Hazardous  Waste Tracking System. The  Directorate of Environment  and Safety 
manages  the  WSMR hazardous waste tracking system. which tracks  hazardous  wastes from 
the generator  to WSMR satellite  accumulation  points  and 90-day storage  sites.  continuing 
through the WSMR  hazardous waste storage facility (building  22895). From the hazardous 
waste storage  facility,  wastes arc shipped off the range (Smith, pers. com.  1993). 

NASAlWSTF  manages  and  tracks hazardous waste  separately  from  WSMR. N A S W S T F  
has an  environmental staff that obtains permits and manages the hazardous  waste treatment 
and  disposal  facilities.  NASAlWSTF  manages  hazardous  waste by establishing  satellite 
waste  accumulation  areas and tracking wastes using the WSTF Individual  Waste  Profile 
Sheets. A profile sheet is completed for all  WSTF hazardous waste streams. Profile sheets 
are maintained and tracked using a computer data base. 

Each of the waste accumulation areas is managed by the generator of the waste. Waste within 
NASAlWSTF is transported by  the: generator to a collection point. Any further transport is by 

procedures  mandated in the WSTF Waste  Analysis Plan and the NASANSTF Hazardous 
authorized  personnel.  Waste  management  practices  are  conducted in accordance  with 

Waste  Operating  Permit  (Amidei. pen. com. 1993). There  are  approximately 30 satellite 
accumulation points at NASAlWSTF (Table 3-64). Collected wastes for off-site shipment, 
treatment. or disposal are stored in the Permined Container Storage Facility in area 100. 

3.14.2.2 Hazardous  Waste  Minimization  Program.  Congress  specifically stated the 
following in the Hazardous and Solid Waste Amendments (HSWA) of 1984 to the RCRA: 

'The Congress hereby declares it to be the national policy of the United States 
that wherever feasible. the generation of hazardous waste is to be reduced or 
eliminated  as expeditiously as possible. Waste that is nevertheless generated 
should be treated,  stored,  or disposed of so as to minimize  the present and 
future t h rea t  to human healh and  the environment." 

Pursuant to 40 CFR 262.41,264.7.5. and 265.75 of the implementing regulations for RCRA. 
the U.S. Army has established a requirement to implement a hazardous waste minimization 
program. 

For the purposes of the hazardous waste minimization program. waste minimization may be 
defined of hazardous waste or the reduction in toxicity of hazardous -waste that is generated 
or subsequently  treated,  stored,  or disposed. Source reduction refers to the reduction or 
elimination of waste at the point of generation. Source reduction activities could include 
process changes, materials substitution, proper inventory procedures. employee training. and 
other  activities.  Recycling refers to the use or reuse of a waste stream by-product, or the 
reclamation of a waste material. 

disposal facilities with the exception of NASANSTF. The hazardous waste generated at 
3.14.2.3 Treatment  and Disposal Facilities. WSMR has no permitted or active treatment  or 

WShfR proper is either disposed of or recycled at off-site facilities. RCRA permitted storage 
facilities are described in Section 3.14.2.1 and Tables 3-64 and 3-65. .Examples of off-site 

3-66 and off-site facilities used  by NASAMrSTF are listed in Table 3-67. The majority of 
treatment. recycling, and disposal facilities used by WSMR since 1990 are listed: in Table 

and disposal  facilities in Texas. These  Texas  facilities  include Alpha Omega Recycling; 
hazardous wastes shipped off-site from  WSMR have been transponed to treatment. storage, 

Environmental Systems; and Treatment One. Other wastes have been shipped to USPCl 
Disposal Systems, Inc.; ELTEX Chemical; Hydrocarbon Recovery Services; Technical 
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Table 3-64 
NASAlWSTF hazardous waste accumulation  points 

I sux 

1 Drafting. buildmg 1 0 0  

I 
Reproduction.  buildmg 101 
Dome. E a s t  of building 151 in Burn Area 

Nonheact comer of building 113 
Soulhca~t of building 113. near Clean Pad 

' Heavy  Equipment h a .  building 158 
West of building 113. near Machine Shop 
South of buildmg 150 
Northwest comer of building 121 
South end of Paint  Shop, building 113 
Vehicle  Service.  building 151 
Building T-253 
Roam 143. building 203 

Environmental Laboratory. Room 126. building 203 
Room 1 4 6 .  building 203 

Vacuum Gauge Calibration, Room 137, building 203 
Room I IO. building 203 

Room 142. Chem Laboratory in Fuel Room 
Room 136. building 200 

Lab Con High Bay 

Room 151, Nonh High Bay (2 Sites) 
Photo Laboratory. Room 107. building 200 

TS-302. HCU  Conmnmcnt Berm 

h t  of building 270 
300 k c o n  

h t  of buildmg 412 
h l  of building 448 

Earl of Test Cells Near 800 &con 
Oulsidc of Test Cells,  West of 800 Dccon 

satellite 
satellite 

satellite 
salellile 

satellite 
satellite 

satellite 
satellite 
satellite 
satellite 

satellite 
satellite 

satellite 

satellite 
satellite 

satellite 

satellite 
satellite 

satellite 
satellite 

satellite 
satellite 

satellite 
satellite 
satell i te 
satellite 

satellite 
satellite 

satellite 

Am 

i00 
1 0 0  
100 
100 
1 0 0  
1 0 0  
1 0 0  

100 
1 0 0  

1 0 0  
1 0 0  
200 
200 

200 
200 

200 
200 
200 
200 

200 
200 

200 
300 

200 
300 

400 
400 

800  
800 

Grassy Mountain in Utah and to U.S. Ecology in Beatty, Nevada. PCBs have been shipped to 
Aptus, Inc.. in Kansas. 

NASAlWSTF has several permitted treatment facilities regulated under an approved RCRA 
Hazardous Waste Operating  Pennit  (Amidei  pers.  com. 1993). These  permitted.  facilities 
include the evaporation tank unit (200 area), waste fuel treatment unit ( 5 0 0  area), and open 
detonation unit (700 area). The quantities  and  types of wastes permitted to be treated by 
these units are listed  on  Table 3-68,. 

3.14.2.4 RCRA Corrective Action Sites. One of the major provisions (Section 3004[u]) of 
the HSWA  requires  corrective  action  for  releases  of hazardous waste or.constituents  from 
solid  waste  management  units (SWMUs) at hazardous  waste  treatment,  storage, or 
disposal 
facilities.  Under t h i s  provision,  any  facility  applying  for  a RCRA Part B permit will  be 
subject  to an RCRA Facility  Assessment (RFA). An RFA is used to identify SWMUs, 
collect existing contaminant release infomation, and identify known or suspected releases at 
SWMUs requiring further information. An RFA was conducted at WSMR for EPA Region 

3-230 



WSMR RANGE-WIDE ENVIRONMENTAL IMI'Am STATEMENT 

Table 3-65 
Satellite and 90-day  hazardous  waste accumulation points 

slu 
Building 1870 
Navy-Main Post (building 1460) 
Conez UI (south of Main Post) 
mTF 
Lockheed (building 1550) 
Navy USS Desen Ship (building 23270) 

Conez U"0 
Concz Ill (building 1534) 

Rint Plant (building 153) 

Main Motor Pool (building 1785) 
Paint Shop (building 1742) 

Heavy  Equipment Shop (buildinl: 1753) 
I" Shop (building 1754) 

AudidVisual (buildings 1621 and 1512) 
MTD Lnb (building ISM) 

Stallion  Range Center 
Atmospheric  Sciences Laboratory (building 1622) 
Vulnerab. Assess. Laboratory (buildings 1624 and 1626) 

KaythCOrP-LC-38 

9o-daY 
satellite 
9Llday 
9Oday 
satellite 
satellite 

satellite 
satellite 

satellite 
satellite 

satell~te 
satellite 
satellite 
satellite 
satellite 
satellite 
satellite 
saullite 
satellite 

Table 3-66 
hampies  of off-site treatment and disposal facilities used by WSMR, 1990  to 1993 

I su€ Wastes a 
Alpha  Omega Recycling. Longview. Texas (Recycling) Woo. w O I .  w 0 3  
Aprus. Coffccville. Kansas (Disposal) PCBs 
Disposal Systems. Inc.. Deer Park. Texas 

ELTEX Chemical, Houston. Texar 

ENSCO. El Dorado. Arizona 

Woo 10 D O C S .  FDol to FOO3. FOOS. Foo7. 

Do02 to wo9. D O 1  I .  FOOI to F003.  F005. 

w O I .  wO7. DOOB. FOO3 

u220 

pO30. Corrosives 

I Hydrocarbon Recovery Services. San  Antonio. Texas Woo to wO2. Do06 to DOOB. DO35 FOOI to 
F003.  FOO5.  U228 

Technical Environmental Systems. Inc.. La Pone. Tcxar 
formerly known as Laidlaw Environmental Services 

wOIloD004.wOB.W09.DOII.W18. 
W22. W35. FOOl 10 FOO3.  FCHJS.  UO44. 
u220 

Treatment  One. Houston. Texas w O 1 .  wO2.  D007. wO8.  FOO3. F005.  U122 
U.S. Ecology. Beatty. Nevada (Disposal or Treatment) wO7. Do08 
USPCI Grarsy Mounmin. Clive. Utah (Disposal) Do00 to wO2.  Do06 to D W .  DO1 1. PCBs 
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h 

Table 3-67 
Examples  of  off-site  treatment,  recycling, and disposal  facilities used by NASAIWSTF, 1992  to  1992 

I SitdVcndor Type of  Waste Accepted 
Approximate Yearly 

Quantity (1993) 

I 
Safety Kleen (DisposaliRecycling) petroleum  naptha 

waste carburetor  cleaner 

Holloman AFB DRMO (Recycling) spent battens ( W o n )  
photo fixing solutions with silver (WI I )  
silver oxide batteries (WI I Waste) 

ENSCO. Dalton. Georgia (Recycling) NiCad batteries ( D m  Waste) 
lithium batteries (D003) 
lead-acid  batteries (wO8) 

Quicksilver, Brisbane. California mercury  wastes (wo9) 
(Recycling) 

3.053 kg (6,732 Ib) 
196 kg (432 Ib) 

2.268 kg (5 .000  Ib) 
2.271 (600 gal) 
30 u R i n  

145 kg (320 Ib) 
< I2 kg (< 27 Ih) 
31 kg (68 Ib) 

92 kg (203 Ib) 

iol l ins Environmental Services waste paint (liquid) ( W O I .  D006. wO7. W O E .  D009) 567 L ( I50 gal) 
(Incineralion) waste paint (solid) ( W O B .  DlW9) 508 kg (1.120 Ib) 

2.646 L (700 gal) 
756 L (200  gal) 
189 L (50 gal) 
I87 L (50 gal) 

oil sludge/contaminated oils ( F o o l .  W5. D035. W19, F003) 
fuel-contaminated  soft goods (PO68. U099.  U133) 
organic  solvents (DOOI. wo9. FOOI. F003. FM)5. D035) 
chromate  wastes (Dm. WO7) 
debris ( F o o l .  F003. F005. WO8. wo9. FO35) 378 L (loo gal) 

I Kinsbursky Bros.. Anaheim. California NiCad  batteries ( w o 6 )  
(Recycling) 

382 kg (842 Ih) 

I 
I Notes:  gal = gallon, kg = kilogram, L = liter. Ib = pound 



Table 3-68 
NASAlWSTF storage and disposal facilities 

Open Detonation  Unit 136 kg (300 Ib) 
IW g r a m s  (0.22 Ib) 

waste explosives A, B.  and  C 
antimony  pcnlanuonne 

solvents ( D o o 1 .  F o o l  IO F005) 
liquid oxidizers ( W O I  ) 
Liquid corrosives 
waste fuel (PO68. U W .  U133) 
neudized cyanide (Doo3) 

Evaporation  Tanks 105.991 L (28.000 gal) 
1.893 L (500 gal) 

15.142 L (4.000 gal) 
946 L (250 gal) 

1 L (0.26 gal) 

Waste Fuel Trcannent Unit Not available  hydrazine  fuel 

Container  Storage  Unit  Maximum 
71.828 k(158.350 Ib) 

solvents 
contaminated soft goods 

01 waste paints 
9.593 L (2.640 gal) contaminated  vacuum  pump oil 

Toric Substances Control Act 

nonhazardous waste 

Notes: kg = kilogram 
lb = pound 
gal = gallons 
L = liter 

VI in August 1988 and identified X38 SWMUs at WSMR. Subsequent and more  accurate 
mapping of the SWMUs  was undertaken in 1995-96. 

Owners and  operators of SWMUs must institute corrective actions at any SWMUs that may 
have had releases of hazardous  wastes or hazardous constituents that present a potential 
hazard to human health or the  environment. After  completion  of the RFA, a Part B permit 
may be issued bv the EPA with comDliance schedules for corrective  actions. WSMR 
submitted  the Pari B permit application' in 1984 and  the EPA issued  the  permit in October 
1989 @PA 1989). 

~~ ~~~ ~~~ ~ ~~~~~~~~ 

EPA Region VI has entered into a compliance agreement  with  WSMR for corrective action 

migration for  releases of concern.  The state of New Mexico is authorized by the EPA to 
at S W U s .  RFls are used to verify releases and characterize the  nature,  extent.  and rate of 

conduct a hazardous waste program under RCRA. However, the authorized  waste  program 
does not include the provisions of HSWA and  promulgated  regulations. Therefore, the EPA 
implements and enforces the HSWA regulations. . . .  . .  

WSMR's Hazardous and Solid Waste permit  requires  that an RCRA  Facility  Investigation 
(RFI)  be conducted at  WSMR SWMUs in four phases:  Phase I (Appendix 1 SWMUs), Phase 
I1 (Appendix I1 SWMUsj, Phase I11 (Appendix 111 SWMUs), and Phase IV (Appendix IV 
SWMUs) .  The focus of the RFl for a  given  SWMU  is  to  determine  whether a risk to human 
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Table 3-69 
SWMUs requiring  further  assessment or corrective  measures 

Appendd  
sB!w- 

21 Old Fire Fighting  Training Area 
22 Abandoned Pit 
79 Sludge Beds (STP) 
80 waste Pile (SV) 
82 Former Drainage  Ditch (STP) 
83 
8 

F m e r  Drainage  Ditch (STP) 
Waste-oil  Tank 

92 to 100 
30 and 39 Inactive HUSTF Landfills 

LPSA  Neuuaiizatiord 

121 to 123 SRC 

132 

142 

. .  D e s c n o t ~ o ~  

Evapomion P i s  

Subgrade Tank 
Orogrande  Waste 

Stabilimtion Pond 
Cleaninj:  Facility Sump 

I43 Chromate  Spill  Site 

154 Systemic Diesel Spill 
af HELSTF 

i2lwu.l 

Petroleum  hydrocarbons and lead in soil 
Petroleum  hydrocarbons and lead in soil 
Cyanide  and  other  metals in sludec 
Cyanide,  lead.  and  chromium in sludge 
Chromium in soil 
Chromium in soil 
Petroleum  hydrocarbons in soil 
Volatile  organics and solvenu in soil 

Benzidine in soil 

Petroleum  hydrocarbons in soil 

Petroleum  hydrocarbons in soil 

chlorinated  solvents in groundwater 
Diesel floating on groundwater, 

Chromium and chlorinated  solvents 
in groundwater 

Diesel  floating on groundwater. 
diesel in soil 

Ellax 

1 
I 
1 
I 
1 

u 
I 

I11 

111 

111 

II1 

IV 

N 

N 

I Note: STP = sewage  treatment plant 

health or the  environment is pose:d  by that SWMU. In so doing,  the RFIs address  surface 
water  groundwater,  surface and subsurface  soil, and structures  associated with each SWMU. 
The  purpose of these  investigatio:ns is to verify  the  presence or absence of contaminants at 
the  SWMUs.  These  investigations will  provide  information  to determine if corrective 
measures  are  needed for any of the SWMUs. The SWMUs that  require a further  assessment 

Table 3-69 (COE 1!392g, 1992h)  and shown on Figures 3-36 through  3-38. 
or  corrective  measures in order  to  determine  appropriate  remediation  measures are listed  in 

NASANSTF has  several  treatment and disposal  facilities.  including  sewage  treatment 

and 600 areas were closed as landfills in 1988  under  approved  NMED  closure  plans.  The 
lagoons in the industrial 100 area and the 200 area. Surface  impoundments in the 300,400. 

NASAlWSTF SWh4Us (Table 3-7’0) are investigated  separately from WSMR SWMUs  and 
as pan of a  Consent  Order  issued by the  EPA.  Four  underground  storage  tanks  were 
removed  from  the 200 Area as part of the  Consent  Order. A plume of contaminated 
groundwater  extends  from  beneath  NASAlWSTF  onto BLM propeny  under the EPA 
Consent  Order. NASAlWSTF currently  is  conducting  remedial  investigations to assess 
contamination at the site. 
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Figure 3-38. Sadid waste  management  unit  locations 
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Table 3-70 
NASAlWSTF solid  waste management  unit  sites 

sFM!uuk 

I 100 Area bum pit 
2 1 0 0  Area container  storage area 
3 100 Area PCB container  storage  area 
4 1 0 0  Area sewage  lagoons 

7 200 Area building 203 discharge pipes 

10 200Area bum pit 

.6 
5 

9 
8 200 Area soulh high bay discharge pipes 

200 Area  sewage  lagoons 

I 1  
I2 

200 Area undcrpund tanks 

13 
200 Area evaporation tanks 
300 Area USTdsurfacc impoundmen& 

14 300 Area oxidizer burner 
15 
16 

400 Area USTdsurfacc impoundments 

17 
400 Area oxidizer  burner 
400 Area aspirator  discharge  pipes 

18 600 Area abandoned  bum pit 
19 600 Area test areas 

21 
22 
23 
24 
25 

200 Area scape room discharge pipe 
200 Area clean room discharge pipe 

20 600 Area  sewage  sludge 
700 Area  saniwy landfill 
700 Area o p n  buming/open  detonation  area 
700  Area remote test area 
800Area UST 
800 Area  oxidizer  burner 

3.15 HEALTH AND SAFER 

For this EIS. the evaluation of health and  safety  covers  current  operational  facilities and 
potential  facilities associated with the proposed action and the no action alternative. Criteria 
considered  include risk of explosion or  release of hazardous substances: emergency response 
and  emergency  management  plans;  and threats to health and  safety of workers. the local 
population, and the environment. 

Identification of harmful chemicals and other  contaminants that are required to be handled, 
stored.  applied. and disposed of properly is discussed in Section 3.14, Hazardous Materials/ 
Hazardous Waste. which covers the management and tracking of hazardous materials and the 
treatment  and  disposal of hazardous wastes. Radiation concerns are discussed in Section 
3.13. 

The primary  focus  of this section is  to  discuss  the  resources and procedures from local 
communities  and the  major  WSMR site  programs that are  available for response and 
mitigation  of  effects  from  a  hazardous  material (HAZMAT) accident or other multihazard 

public  response to an emergency;  and  Section 3.15.2, WSMR  Site  Health and Safety, 
events.  Section 3.15.1, Public Health and  Safety,  describes local resources and plans for 

includes WSMR resources and plans. 

. -  
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3.15.1 Public  Health  and  Safety 

Protection  of  public health and safety is the primary function of numerous  local,  state,  and 
federal agencies. Most obvious and visible are law enforcement and fire protection facilities. 

In addition,  other public  groups  dealing with health and safety  include  environmental. 
emergency  management.  transportation.  public  health.  and  public  service  agencies. 
Contiguous  agencies  and facilities such as White  Sands  National  Monument. Ft. Bliss,  and 
Holloman Air  Force  Base  also can be called upon to  provide  assistance with safety,  fire 
control,  and  law  enforcement.  Other  groups  also may be involved  with health and safety 

past several years,  federal  laws have tasked local and state  agencies with the coordination of 
such as the Red Cross, utility companies. local industry,  and  industrial  associations. In the 

emergency  planning  for  HAZMAT  incidents  among  themselves,  local  industry,  volunteer 
groups,  and  other related groups. As discussed below. an evaluation of health and safety 
resources  is  available from the reports and plans produced from  these  coordinated  groups, 
called local emergency planning committees (LEPCs). 

3.15.1.1 Public  Health  and  Safety  Functions. A  number of public officials involved in 
emergency  management, planning. and response,  through  LEPCs or other  job functions 
involving public health and safety were interviewed to provide the infonnation that follows. 
Local Emergency  Planning  Committees 

Under  authority of Title Ill. Emergency  Planning  and  Community  Right-To-Know: 
Superfund  Amendments and Reauthorization Act of 1986, the Governor of each state must 
designate  a  State  Emergency  Response  Commission  (SERC).  Functions  of  each  SERC 
include  designation,  supervision, imd coordination of activities  for the LEPCs. Each LEPC 
must establish rules. give public notice of activities,  and  establish  procedures  for handling 
public requests  for information. An Emergency Operations Plan (EOP) must be developed by 
October 17. 1988, and be reviewed annually by the LEPCs. 

Local  Emergency  Planning  Committee  Membership 

LEPCs  include  representatives from a diverse  group of agencies  and  organizations within 
each  emergency management planning area. Typically. the LEPC  includes representatives 
from emergency  management, c i c  and county government. fire protection, local industry, 
and volunteer relief organizations. The LEPC is a dynamic body and membership is subject 
to change at any time. LEPC membership is listed below. - Doha Ana CountyLas Cruces: Las Cruces City Council, American Red 

University  Safety  Officc. New Mexico  state  police  emergency  response 
Cross. Las Cruces police department. Sheriffs department, New Mexico State 

officer, National Guard, NMED. DoBa Ana County Commission. Las Cruces 
fire  department, New Mexico  Motor  Transport  Division,  Messilla  fire 
department. Salvation Army, City  of Las Cruces Safety Office, BLM. New 
Mexico State Department of Forestry.  and Memorial Medical Hospital Safety 
Office. 

El Paso: City fire depanment,  CityKounty Emergency Management Office, 
City police  department, City Equipment and Services,  City  Traffic and 
Transponation, and  El Paso  Community College. 

Local Industries: Marion Laboratories. Inc.. Safety-Kleen Corp.. Helena 
Chemical Company, Chevron  U.S.A.. Swift-Eckrich. lnc.. ASARCO. Phelps 
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Dodge,  Siemans, El Paso Natural Gas  Company, Van Waters & Rogers. El 
Paso Refining,  Ltd.. Badtimore Spice, McGill Manufacturing  Co. Inc., Hanky 

Featherlite  Building  Products, Frito-Lay. Inc..  Baxter  Healthcare & 
Paint,  Big  Three  industries,  Levi  Strauss.  Chrysler  Corporation.  Millipore. 

Pharmaceutical.  Bordon. El Paso TimesMerald Post.  Levi  Strauss & Co., 
GETS,  American  Minerals.  Inc.,  Rollins  Leasing Corp.. and Texas 
Engineering Products. 

* Otero/Alamogordo (The Alamogordo  EOP  reportedly is not funded by the 
Federal  Emergency  Management Agency [FEMA]. so no LEPC organization 
listing is required by FEMA.):  Holloman A F B ,  NMED,  City Public Safety, 
Mescalero Bureau of lndian  Affairs, Dog Canyon  fire  department. US. Forest 
Service,  EmergiCare,  NPS, Red Cross, and Gerald  Champion  Hospital. 

SierraITtuth or Consequences:  Elephant  Butte Lake State  Park,  Emergency 
Management  Office, New Mexico  state  police,  County  Administrative 

Volunteer fire depmment. 
Assistant,  Emergency Medical Service,  Red  Cross,  City Safety Officer, and 

Socorro: New Mexico Institute of Mining & Technology,  Bureau of Mines & 
Mmeral  Resources, New Mexico Institute of f i n i n g  & Technology Research 
& Development, Eagle  Pitcher  Industries, Socorro  fire  department, San 
Antonio  fire  department,  and  Socorro  Office of Civil  Emergency 
Preparedness. 

Torrance:  Emergency  Management  Coordinator for the  county  Emergency 
Management  Office,  Sheriffs  department.  Volunteer  fire department chiefs, 

private citizen (Castillo, pers. com 1994). 
Mountainair police chief, Moriarty police chief, Red Cross, Hoinstine Oil Co.. and a 

Emergency Operations Plan 

The  National  Response  Team Hazardous  Materials  Emergency Planning Guide NRT-I 
(National  Response Team 1987) was the guidance  document  available to LEPCs  during the 

describe the components included in EOP  sources in this EIS. Typically. the LEPC  plans 
time when  Title III EOPs were first prepared. The NRT-I  document  is used extensively to 

covering HAZMAT incidents are included in more  comprehensive  disaster planning 
documents called multihazard plans. which cover  hazardous  materials,  floods, tornadoes, and 
other  disasters. The 14 federal a,gencies that constitute the National  Response  Team have 
major responsibilities in environmental,  transportation,  emergency  management,  worker 
safety, and public health arcas. These agencies include the following: 

Department of Agriculture, 

Department of Commerce, 

Department of the Interior, 

” U.S. Army, 

Department of Energy, 

Department of State. 

Department of Labor. 
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Department of Justice, 

DOT, 

Department of Health .and Human Services, 

FEMA, 

Nuclear Regulatory Commission, 

EPA,and 

U.S. Coast Guard. 

that were reviewed follow. 
Some  of the EOPs for  counties (amd for  some of the larger  cities in  the respective counties) 

Doiia  Ana C o u n t y h  Cmces  (Otero 1994) 

El Paso (Soteriou 1992) 

Lincoln ( B o k  1992) 

Ruidoso (Hall 1990) 

Sier raIh th  or Consequences (Ball 1993) 

Socorro (Anaya 1993) 

Torrance  (Castillo 1984). 

Using information obtained from  on-site  and  telephone  interviews with city  and  county 
emergency  managers  and  LEPC  chairs,  and  reviews of EOPs, an overview of public 
emergency response functions in the counties around WSMR was compiled. EOP emergency 
response functions in the following section headings are essential planning elements for an 

is presented below. 
LEPC according to the NRT-I document. This information found for local community EOPs 

. Initial Notfication 

Prompt communications are critically important during an emergency: in particular. a 24- 
hour  emergency  response  hotline (i.e.. a 91 1 emergency  number  for  all  localities). 
Emergency 91 1 calls go to a central dispatch office. The dispatcher follows with subsequent 
notifications to emergency servicc: organizations and, as needed.  nearby municipalities and 
counties. For volunteer responders, such as volunteer fm fighters, personal  pagers and home 
telephones are used. Each of the emergency planning offices contacted had an enhanced 91 1 
system, although some systems had  been installed recently. The enhanced 91 1 system allows 
the  dispatcher to receive  a  video display of the originating address of the 91 1 call. saving 
valuable  seconds in response time. All appropriate local. state, and federal officials and 
agencies should be notified, depending on the nature and severity of the incident. For some 
events. it also is important to notify special facilities such as schools. nursing.homes. day 
care centers. and industries. 

A summary of initial notification plans from EOPs is included  below. 

. . . .  

Doha  Ana CounryLas  Chces: An enhanced 91 1 system  is in place. 
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El Paso: An enhanced 91 I system is in place with  a  central  dispatch  system that 
directs  calls to the city or counry. as appropriate. Pagers are used for volunteer fire 
fighters. 

LincolnRuidoso: An enhanced 91 1 system was installed in the fall of 1993 

Otero/Alamogordo: A n  enhanced 91 I system  has been in place for approximately 
one  year. 

Sierra/mlth or Consequences: A 91 1 system  is  being  used.  Enhanced 91 1 
equipmenl. will be insl.alled in the near future. 

SOCOITO: An enhanced 91 1 system is in place. 

Torrance: An enhanced 91 1 system has been in place  for approximately one  year. 

Direction and Control 

Response to a hazardous incident will likely involve  many  participants  such as law 
enforcement,  fire  fighters. emergency  medical services,  and  health and environmental 
personnel.  Furthermore,  there may be more than  one  organization present and  capable of 
performing  the  same  service, such  as  local police,  county  sheriff,  and  stale  police. 

charge. in the EOP. this is presented through a clearly  delineated  chain of command that also 
Coordination is needed among these various agencies to determine in advance  who is in 

designates  who  activates the emergency Operating center  and the on-scene  command  post, 
and  who  serves as an advisor  during an incident.  in  the  state of New  Mexico,  specially 
trained  members  of the state police will assume command as an emergency response  officer. 
Until the  emergency  response officer arrives, the on-scene  authority is typically the ranking 

EOPs.  depending  on  the type of  incident.  The  incident  commander  or  the  emergency 
fire  department  officer,  although police or other officers can  assume  control  under  some 

emergency  operating  center, whi.ch typically is  activated by the emergency  management 
response  officer also sets up the on-scene command post. EOPs  include  provisions for an 

office when needed. 

The  emergency  operating  center is a  central  point  of  coordination  and  communications 

The  emergency  operating center may be wired for independent  phone lines, some having up 
during  an  incident.  Radios, telephones. and ham radios  may be used for  communications. 

to 20 independent  phone lines. 

EOPs for direction and control are summarized below. 

Dofia Ana County/Las Cruces: The EOP specifies  incident  command  and 

in  the  emergency management office, which contains  independent phone 
the emergency response officer. The  emergency  operations  center is located 

lines and ham radio stations. 

El Paso: The emergency  response  agency  having  primary  responsibility 
assumes  command.  The  emergency  operations center is located in the 

20 independent phone lines. and ham radios. 
basement of the El Pal:, City Hail and is equipped with emergency  power, 

Lincoln:  The standard EOP.  modeled after the state plan. includes direction 
and control. 
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Ruidoso: The standard EOP. modeled after the state plan, includes direction 
and control. 

OterolAlamogordo:  The  EOP  specifies  incident  command and  the 
emergency  response  officer.  The  county  emergency  operating  center  is 
located at the sheriffs department. and is being upgraded. Per the EOP. an 
emergency  operations  center  and an alternate  location  designation are 
needed for Tularosa. Cloudcroft, and Mescalero Apache Indian Reservation. 

SierraJTruth or Consequences: Initial incident command by first responders. 
The state  police  emergency  response officer  is  notified immediately to 
assume  control. Two phone companies  currently  provide  service in the 
county,  complicating  communications.  The  emergency  operating  center is 
located in the  county  commissioners'  meeting room. Ponable radios and 
walkie talkies are the primary means of communication.  Plans  are ongoing 

phone lines arc needed. 
to enhance the current radio equipment. It is recognized that independent 

Socorro: Initial incident command is assumed by fust responders from the 
fire  department.  State  police are notified  to  send an emergency  response 
officer. The emergency operating center is located at the fire department, but 
may be changed to the police department. 

Torrance:  initial  incident command is  assumed by first  responders. The 

control.  The emergency operating  center is located in the commissioners' 
state police emergency .response officer is notified immediately to assume 

room near the emergency planning office. 

Communications Among Responders 

Provision for directing  responses and exchanging  information  among  agencies  and 
organizations  is  important to ensure  accurate  and  efficient  communications.  Typically. 
communications are by radio and telephone. This may include an "on-scene'' command radio 
frequency that all responders can use. Also, the EOP may specify who uses a radio unit. 

EOP provisions for communications among responders are indicated below. 

DoAa Ana County/Las Cruces: The  EOP  includes communications. Radio 
and telephone communications are used. - El Paso:  There are plans to use a standard  common frequency  for 

departments. 
responders including fire. police, emergency medical service, and sheriff 

frequency is being considered. 

Ruidoso: Communications by radio. 

Otero/Alamogordo: The EOP  includes communications.. An standard 
operating procedure (SOP) for radio communications during emergencies is 
reportedly in place. 

Lincoln:  Ponable and mobile radios are used. An emergency services 

- Sierrflruth o r  Consequences: Radios and pagers are the primary  means of 
communication. 
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Socorro:  Radios are reportedly the primary  means of communication 
among  responders. 

Torrance: The  sheriffs office  serves as central dispatch  after receiving 91 I 
calls.  Radio  and  telephone are used to contact  responders. 

Warning  Systems and Emergency  Public  Notification 

EOPs  include  means  for  alerting the public as soon  as word of the actual or anticipated 
disaster is received.  Disseminated  information  can  include  essential  directions  such as 
precautions  to be taken by the  public, evacuation routes,  shelters, and sources of aid. Means 
for  alerting  the  public  includc  commercial  radio  and  television  announcements, the 
Emergency  Broadcast  System.  mobile  and fixed sirens,  telephone  fan-outs,  door-to-door 
warnings. and mobile  public  address  systems. T h e  National Warning  System may be used to 
give notice of wartime disasters, o r  of peacetime disasters  such as tomadoes and floods. 

EOP provisions are indicated below 

Doiia Ana CountyLa; Cruces: A public  warning  system  and  notification 
are  included in the EOP. 

El Paso: A public warning system and notification are included in the EOP. 

Lmcoln:  Television notification will come from Albuquerque stations. 

Ruidoso: Warning sircns are planned for the city  of  Ruidoso in April 1994. 
Them is a radio station in Ruidoso for broadcasting emergency notifications. 

OterolAlamogordo: A public warning system  and notification are included 

communications. 
in the EOP. A repeater system is available to enhance the quality of radio 

S i e r r a f h t h  or Consequences:  A public warning  system  and notification 
are included in the  EOP. A siren is being considered  for installation on the 
water tower in Truth or Consequences. 

Socorro: A public warrung system and notification are included in the EOP. - Torrance: Albuquerque radio and television arc used for public notification. 

Public ImformatiodCommunity  Relations 

In order to help the public plan and prepare for  disasters, it is important to provide accurate 
information to the  public, both before and  during  an  incident. Radio and television  are 
particularly  useful as these media can disseminate  information  quickly.  Newspapers can 
provide detailed  information to enhance public understanding  of  emergency  incidents,  spills, 

applicable to the situation, is the typical spokesperson serving as the central media contact. 
and actions for containment  and cleanup. T h e  county or city  public  information officer. as 

A summary of public  informationkommunity relations plans from  EOPs is included below: 

Doiia Ana CountyRas Cruces: Local radio,  television, and newspapers are 

El Paso:  Special  newsletters,  brochures  at city hall for distribution, and 

used to disseminate infolmation. 

presentations to civic groups are used for public information. 
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Lincoln: Standard  provisions  follow the EOP. 

Ruidoso: The  city public information  officer is the spokesperson.  Periodic 
reports are communicated through the local Ruidoso newspaper and radio. 

Otero/Alamogordo: Lmcal radio  and  newspapers are used to disseminate 
information. - Sierrflruth  or Consequences:  Local  radio  and  newspapers  are used to 

Socorro: Local radio and newspapers are used to disseminate  information. 
The  city  repons a public  information  officer  as  part  of  their  incident 
command system. 

Torrance: Periodic announcements are run in a weekly newspapcr. The Red 

citizens, notably senior citizens. 
Cross is active in conducting  classes on emergency  response  actions  for 

disseminate informatio:n. 

Resource Management 

EOPs include information on the identification. location, and availability of resources needed 

equipment. Many local communities typically are overwhelmed by the prospect of providing 
to respond  to an emergency. such as heavy equipment, vehicles, and  personal  protective 

ample  funding  for these resources, therefore. the EOP may involve cooperative  agreements 
with private  industry,  construction  companies.  or  other  localities. In particular. the state 

When  needed, helicopter support is available from the National Guard or medical facilities, 
resources marshalled by the emergency response officer are valuable resources to localities. 

notably the military installations at Holloman AFB and Fort Bliss. Funds  for use of resources 
are  chargeable  to the party responsible for the incident. 

Resource management provisions in1 EOPs are indicated below. 

Doiia  Ana CountylLas Cruces: Resource management is pan of the FOP. 

El Paso: Resource management is pan of the FOP. 

- Lincoln: Resource management is pan of the FOP. 

Ruidoso: Resources include assistance from the US. Forest Service, New 
Mexico  Forest  Service, Bureau of Indian Affairs.  Ruidoso  Downs  fire 
department, the Mescalero Apache Reservation. and state-funded Search 
and Rescue. 

OterolAlamogordo:  The citykounty emergency management personnel 

For  example,  Holloman AFB may  be called to assist in containment of a 
work closely with Hollo~nan AFB to provide suppon  for major disasters. 

large  HAZMAT  spill. 111 addition,  state and local highway departments 
serve  as  resources.  Helicopter resources include those at Fort Bliss and 
Holloman AFB. 

- Sierrnruth or Consequences: Resource  management  is pan of the EOP 

Socorro: Resource management is part of the EOP. A list of resources is 
kept in the county  Civil Emergency Preparedness  Office, and includes 
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National  Guard. BLM. Santa Fe Railroad, New Mexico  Department of 
Transportation, New Mexico  Environmental  Improvement  Department, 
New Mexico  State  €IAZMAT  Team, and city and county road departments. 

Torrance:  Resource  management is part of the EOP. The  emergency 
management  office  maintains lists of contractors and county and state road 
department  contacts. 

Health and  Medical  Services 

EOPs include the identification of medical resources.  Ambulance  service is summoned 
through the 91 1 response  system.  Ambulance  service may be contract  services  or  operated by 

resource. In addition to transpolling the injured, needed services  may  include  disposal of the 
a local  agency.  Helicopter  medical transport service is available as an emergency  services 

dead.  Some  emergency  management offices report that  hospital  and  emergency  services 
personnel  have HAZMAT training in order  to  better cope with  chemical  decontamination 
scenarios  for  injured  persons. Health  and  medical services are listed below. 

Dona  Ana  CountyLas Cruces: Health and medical services are included in 
the EOP.  Some healt.h and medical personnel  receive  HAZMAT training to 
better  understand decontamination actions.  Ambulance  service is provided 
by a private company. 

El Paso: The ambulance  service  is  owned  and  operated by the city.  There 
arc several  hospitals in the city and at least two  have  a decontamination 
room. 

Lincoln: A volunteer ambulance service is used. 

Ruidoso: Ambu1anc:e service is available  through  the  Lincoln  County 
Medical  Center Hospital. 

Otero/Alamogordo:  There is an agreement for a  city/county  ambulance 
service  and  paramedic  service run by ErnergiCare.  Some  of the other towns 
in the county  also have limited ambulance  service.  Hospitals  include  those 
in Alamogordo.  Holloman A F B ,  and the U.S. Public Health Service Indian 
Hospital. 

SierraTruth or Consequences: Ambulances are available  through  the 
county emergency medical services.  The  volunteer fire departments  have 
limited ambulance service. 

. .. 

Socorro: Health and medical provisions are in the EOP. 

Torrance:  Ambulance  service is funded by the county to a  private  service, 
ErnergiCare.  Some  fire  departments  have  rescue  units with emergency 
medical  technicians. A helicopter  service  is  available  from  Albuquerque, 
with a five to six-minute response time. 

Response  Personnel Safety 

Safety  equipment  (called personal protective equipment), must be identified and available for 
use by HAZMAT response personnel. This equipment may include such items as respirators. 
special  protective  clothing. and other  equipment that protects  the  head, eyes, face, ears, 
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site is reevaluated, and updated as information  becomes  available.  The  specific  equipment 
hands, arms,  and feet. Equipmenl: selection is  dynamic; it  may be modified as the response 

used varies according to the hazard. 

Responders also should be trained in the use of  safety  equipment.  Training resources include 
EPA courses  for  HAZMAT personnel and the New Mexico  State Fire Training Academy in 
SOCOHO. The New Mexico  State  Police  also  offer  training  to local response  personnel. In 
some  instances, the situation may dictate that no  entry is allowed for local responders due to 
a  lack  of  training  or  equipment.  For  these  situations, the response is relegated  to  the 
responsible party, and sometimes to state and federal specialists. 

EOP provisions follow. 

- Doiia Ana CountyLas Cruces:  Personnel  are  offered  HAZMAT training 
from  federal  and state: organizations.  A  roster  of trained personnel  and 
current  training  status is maintained in the Emergency Civil Preparedness 
planning office. 

El Paso: There is an "entry" I " A T  team that is trained and equipped to 
Technician Level A. In addition,  there are three "decontamination teams" 
trained to support  the  HAZMAT  team.  The  primary  function  of  the 

responsible for final cleanup. Personnel  in  all  stations are trained as first 
HAZMAT team is to  neutralize  and  contain.  The  responsible parry is 

responders. Sources of training include the EPA  and state training division. 
The  fire  department  HAZMAT  Coordinator  keeps  a  roster of trained 
personnel.  Procedures  are in place  for  entry, a  buddy  system,  and 
contamination control. 

Lincoln: Some firc fighters and  emergency medical technicians reportedly 
have HAZMAT training. 

Ruidoso: HAZMAT response is referred to the emergency response officer 
for  action.  Ruidoso  fire  fighters  have  had  first  responder  HAZMAT 
training, primarily through State Police Academy training. 

OterolAlamogordo:  Alamogordo  and  volunteer fire departments report 
basic HAZMAT training. Some  Alamogordo  fire  fighters  havc'advanced 
HAZMAT training, and some disposable personal protective equipment for 
HAZMAT work is readily  available.  Holloman AFEl has an advanced 
HAZhlAT response team. 

S ie r r a ru th  or Consequences:  HAZMAT  response is referred to the 
emergency response officer for action. Volunteer fire fighters have some 
HAZMAT training. Some personal protective equipment and HAZMAT 
equipment are available for handling chlorine cylinders. - Socorro: City fire fighters receive HAZMAT training. A roster of  training 
status is  kept in the city fire department office. 

Torrance: HAZMAT response is referred 10 the  emergency response officer 

anticipated for county personnel.  Some personnel have had radiological 
for  action. In 1994. training on radiation and HAZMAT response is 

materials training from a federal facility. 
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Personal Protection of Citizens 

In the event of  especially  hazardous  situations,  such  as  a  toxic  chemical  cloud. the local 
responder  incident  commander  or the emergency  response  officer may direct  special 
protective  actions for  citizens.  Decisions relating to the personal protection of the public. 
including  protective  actions to be followed  during the incident by citizens,  will be 
communicated through the notification means specified above. 

If there is a potential for  contamination  of soil or water that can  cause a chronic problem, the 
warning  and  notification  may  address  actions  related to water  supply  and  sewage  and 
garbage disposal. 

In many cases, the emergency  response  officer may determine that  the public is better served 
by staying put during an incident;  this is called in-place sheltering.  Staying  outdoors may 
expose  citizens to toxic clouds and increased risk of accidents from being transported away 

specify  certain  procedures,  such as closing  windows or  shutting  .off  heating  and air 
from the site of an incident. L1’ indoor  isolation is a  preferable  alternative.  the EOP may 

The  EOPs  also  include  information  on  evacuation  as a  course of action.  Provisions  for 
conditioning systems vent fans, fireplaces. and  clothes dryer vents. 

transponing  citizens  from resiclences, schools.  hospitals,  nursing  homes,  and  other  public 
facilities  should be considered.  Most  emergency management offices  consider  school, public. 

provisions  for  in-place  sheltering  and  evacuation, which followed the plans from state and 
and  private  buses to be  the  transportation  resource.  EOPs that were  reviewed  included 

federal sources. 

EOP provisions for  personal  protection  of citizens are summarized below. - DoRa Ana Countyhls Cruces: In-place sheltering,  evacuation  procedures, 
and reception and care facilities are included in the EOP. 

El Paso: in-place  sheltering. evacuation procedures, and reception and  care 
facilities arr included in the EOP. It was reported verbally that an MOU is in 
place with Doiia Ana County. New Mexico, for evacuation resources. 

Lincoln: Provisions are included in the EOP. 
Ruidosa: Rovisions . a n  included in the EOP. 

Otero/Alamogordo:  in-place  sheltering.  evacuation  procedures, and 
reception and  care  facilities are included in the EOP. 

Sierrflruth  or Consequences: In-place sheltering,  evacuation  procedures, 
and  reception  and care facilities are included in  the EOP. A trailer with 
supplies to support citizen evacuation is being contemplated. 

Socorro: Provisions are included in the EOP. 

Torrance:  Provisions  are included in the EOP. 

Fire and Rescue 

Fire services include both volunteer  and paid fire departments. As expected. the larger cities 
typically  have paid fire departments  and a relatively greater  resource base compared  to 
smaller  communities.  The  smaller  towns and rural areas  typically have volunteer  fire 
departments. where even  the fire chief  may  be a volunteer position. 
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EOPs  specify the chain  of  command  among  fire  fighters. Usually. the highest ranking fire 
officer is the incident  commander until the  emergency response officer  (per New Mexico 
State  Plan)  arrives on the scene.  The  spirit  of  cooperation  among  fire  deparunents  during 
emergency situations was reponed as good during the EOP review interviews. 

Most  fire  departments. both paid and  volunteer,  reportedly  receive HAZMAT  training, 
although the relative percentage of trained fire  fighters appeared to vary considerably  among 
departments.  Likewise,  the  amount of personal protective  equipment  for HAZMAT work 
varies greatly among the fire departments. 
El Paso has  some sigruficant hfferences from the New Mexico  communities.  The El Paso 
tire department  repons a fully functional HAZMAT  response team. El Paso is a sizeable 

other  significant  state of Texas  resources:  therefore,  the El Paso  fire departmen1 and 
metropolitan area  with numerous industries. It  is separated by many kilometers (miles) from 

community  have  a high degree of seIf-sufficiency and a well-equipped and fully functional 
HAZU4T team. 

Fire departments also typically have personnel trained as emergency  medical  technicians or 
paramedics  who  can  provide  lifesaving  measures  even  before  ambulances arrive on the 
scene.  Some fire departments reportedly  assisted emergency  services  ambulances in 
transporting  injured persons. HpiZMAT training also was reponed  for  some ambulance and 
medical personnel. 

Provisions in local plans follow. 

Doiia Ana  CountyLas Cruces: Both paid and volunteer fire departments 
exist in the county. Al l  are available on 24-hour dispatch and offer mutual 
assistance for incidents. 

El Paso: The  El  Paso  fire department has over 600 personnel.  Fire 
departments agree that units will travel to offer mutual aid for distances that 
are "out of distance." 'The El Paso fire department has assisted Fon Bliss 
with range fires. 

Lincoln:  Standard provisions are in the EOP. The  county is serviced by 
volunteer fire departments. 

Ruidoso:  Mutual aid agreements  were  reported with volunteer  fire 
departments. Mutual aid also involves fire departments from the Mescalero 
Apache Reservation. 

Otero/Alamogordo:  Fire  departments  include a  paid  department in 
Alamogordo and 18 volunteer fire departments. Fire departments also are 
located at Holloman AI3 and  the Mescalero Apache Indian Reservation. - Sierrflruth or Consequences: volunteer fire departments  provide fire 
protection. 

Socorro: City fire fighters receive HAZMAT training. The New Mexico 
Fire Fighters Training Academy is located in Socorro. 

Torrance:  The ranking fire officer serves as incident command. The state 
police emergency respclnse officer is called to the scene to take charge. 

. .  . 
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Law  Enforcement 

Counties.  contain  several  law  enforcement  departments,  including  city  and  village  police. 
county sheriff,  and  state  police.  The Plan and  Procedures  Manual from the New Mexico 

authority to the New Mexico Stalte Police Chief to designate an emergency  response  officer 
Hazardous Materials  Emergency  Response Program (New  Mexico  State Police 1990) gives 

to  serve  as an on-scene  coordmator for  a  HAZMAT  emergency.  Each New Mexico  state 
police  district  designates  one or more  emergency  response  officers  who are trained  in 
HAZMAT  emergency  management.  The local EOPs  designate an on-scene  incident 
commander. typically under  control of the law enforcement agency normally responsible for 

authority. 
the incident  scene  area,  to  serve  before the emergency  response  officer  arrives to assume 

Note that the emergency  response  officer  serves the state of New  Mexico. El Paso,  Texas, 
provides the incident commander  for that city and county. 

EOP provisions  follow. 

Dofia Ana CountyLas Cruces: In addition to city, town. and  sheriff  law 
enforcement  officials,  the  county has the New Mexico  State University 
Police  Department. The incident  command  system is followed  and is a 
training course  available  for response personnel. 

El Paso:  Law  enforcement  tasks  and  responsibilities  are  included in the 
EOP. 

Lincoln: The incident  command reportedly is dependent on  the jurisdiction. 

Ruidoso: Standard  provisions are in the EOP. 

Otero/Alamogordo:  Several municipalities have law enforcement  agencies. 
Also, law  enforcement personnel in the county include the military (federal) 
police. county  sheriff,  Indian reservation police, and state  police. 

Sierrflruth or Consequences: Municipal police and  county sheriff provide 
law enforcement  services. 

Socorro: .Law enforcement provisions in the EOP are subject  to the 

Torrance:  Several towns have paid police departments. Otherwise. county 
upcoming revision. . .  

sheriff and state police have responsibility. 

Ongoing Incident Assessment 

In the event  of a HAZMAT incident.  conditions must be monitored continuously to assess 
the release  and  impacts,  both  on-  and  off-site.  Conditions co be  assessed  include  size. 
concentration,  and  movement of leaks, spills. and releases. In the event of  a toxic cloud,  this 
may include air monitoring.  These  assessments are needed to  make  decisions  necessary for 
response personnel safety.  citizen protection (including in-place sheltering). evacuation areas 
(if any), food and water usage in the impacted area, and containment and cle.inup actions. 

Provisions in local plans  follow. 

Dofia Ana CountyLas Cruces: Available resources for incident assessment 
include  WSMR,  NASA. the environmental  division of the Dofia Ana 
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County  Health  Department,  the New Mexico Air Control Board, and the 
Federal Regional Response system. 

El Paso: The fire department has two air monitoring specialists.  Equipment 

Photoionization  instruments  are planned future purchases. A  special  study 
available  includes  colorimetric  tubes  and  electronic  toxic gas detectors. 

(showing  negative  results)  was  conducted on turn-out  gear  used  by 
responders at an asbestos  incident. 

Lincoln: There are no  direct  capabilities. They are  dependent on outside 
resources and the emergency response officer. 

Ruidoso: There are no direct capabilities. They are dependent on  outside 
resources and the emergency response officer. 

Otero/Algnogordo:  Capabilities  include those with the HAZMAT team 
from  Holloman AFB and the state environmental department. Fire fighters 
have some  HAZMAT training, which aids in incident assessment. 

Sierrflruth  or Consequences:  There are no direct capabilities.  They are 
dependent on outside resources and  the emergency response officer. 

. Socorro: There are feu  dlrect capabilities by first responders. Assessment is 
highly dependent  on  outside resources and the emergency response officer. 
The local college (New Mexico Institute for Mining & Technology) and on- 
scene  computer modeling were reponed  as resources. 

a Torrance:  There  are no  direct capabilities. They are dependent on outside 
resources and the emergency response officer. 

Human Services 

An incident may impact an area  such that human services  tasks  become  necessary. If 
evacuation is required,  citizens may  need assistance with heat,  clothing,  blankets. food, 
water. temporary  housing,  cleaning  and  repair, or moving and storage. Welfare  and food 
stamps may be  needed  for  citizens  losing regular housing or employment because of the 
incidenr. Loans for  businesses or ranches may be needed. Some persons may need 
counseling, particularly in the event of serious injuries or deaths. 

Provisions in local plans follow. 

Doia Ana CountyLas Cruces: Human services provisions are included in 
the EOP. 

El Paso: Red Cross, Salvation Army, United Way, Goodwill industries, 
Southern  Baptist  Convention  Disaster  Relief. and local churches were 
mentioned as resources. The cohort of nonEnglish speakmg persons will 
require bilingual inrerprc:ters during disaster relief. 

Lincoln: Human services provisions are included in the EOP. - Ruidoso: A state human services office is located in Ruidoso, 

Otero/Alamogordo: Human services provisions are  included in the EOP. 
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Sier rnru th  or Consequences:  Human  services  provisions  are included in  
the EOP. 

Socorro: Human sewices provisions are included in the EOP. 

Torrance: Human services  provisions are included in the EOP 

Public Works 

Various public works personnel may have imponant tasks during and after an incident. Street 

after  the  incident.  traffic  routes  will  need  to be established  and  restored.  Public  works 
and highway personnel may be called upon to clear  debris from impacted areas. During and 

resources may  be needed for  building  dikes  and removal. transport,  and  disposal of solid and 
liquid contaminants.  The EOPs typically rely on  county  and  state  highway  departments  for 
assistance and equipment. 
Community  sanitation must be maintained or reestablished  as  quickly as possible.  Public 
water  supplies may  need  quick  action to prevent  contamination,  which  may  include 
discontinuing water service for a period  of  time.  Follow-up action may include  restarting  a 
water supply  facility in a  manner  that  provides  uncontaminated  water, which may involve 
flushing  lines  prior  to  consumption. The  National  Guard may be called upon to provide 
tanker trucks with potable water. 

Likewise. a HAZMAT spill into a  sewage  treatment may call for a rapid discontinuation of 
sewage  to prevent chemical  contamination of a  waterway.  Garbage  pickup and landfilling 

public health. 
may be discontinued temporarily. Interim disposal can be problematic from the standpoint of 

Provisions in 'local plans follow. 

DoRa Ana CountyLa Cruces:  Public works resources are included in the 
EOP. 
El Paso: Provision of portable  toilets has been a  recognized activity from 
past experiences. 

Lincoln: Public works resources arc included in the EOP. 
Ruidoso: The Ruidoso Street and Water Department provides suppon. 

Otero/Alamogordo: hlblic works resources are included in the EOP. 
SierraJTruth or Consequences:  Public works resources are included in the 
EOP. City and county road deparunents are available. 

Socorro: Public works resources are included in the EOP. 

Torrance:  Public works resources are included in the EOP. 

Other Planning Elements 

Other elements may  be induded in a  multihazard EOP. In particular, EOPs reviewed for this 
project typically  include procedures to be followed in the  event of a nuclear attack. 
Discussion in the EOPs show that ths geographical area is a "hgh-risk area subject to blast 
overpressures  greater than 2 pounds per square inch" due to WSMR being identified in the 
Nuclear Attack Planning Base (NAPB-90). El Paso also is included in the high-risk area. 
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Some other  notewonhy aspects of the  EOPs follow. 

DoRa Ana CountyLas Cruces: The DoRa Ana County/city of Las Cruces 

planning,  and functional excellence. It 'is considered a model program by 
emergency management program has  been recognized for its organizational, 

other  communities in the region. In 1990. DoRa Ana C o u n t y h s  Cruces 
received  a  Special  Achevcment  Award  from  the  EPA.  The Doiia Ana 
CountylLas  Cruces  program  also  has  received a Best Emergency 
Management Program award from the  state of New Mexico. 

El Paso: El Paso is :in an unusual situation  because  it is close to an 

has  established a  working  relationship  with  the  Juarez  Emergency 
international boundary. The El Paso Emergency Management Coordinator 

Coordinator.  This comrnunication is important  as both El Paso and Juarez 
are sizeable metropo1it.m areas with significant  industries handling toxic 
chemicals. For example,  there is a  hydrofluoric  acid plant in Juarez that 
ships railcars through Tcxas. 

LincolnRuidoso:  The town reports a working relationship with emergency 
services from the Mescalero Apache Indian Reservation. 

Otero/Alamogordo: A good working relationship with Holloman AFJ3 adds 
greatly to  the available c:ommunity resources  for responding to a  HAZMAT 
incident or other disaster. 

Sierra/Tmth  or  Consequences:  Actual  experiences with a natural gas 
pipeline leak and a serious theater fire in the downtown area. which caused 
responder consideration for evacuation of a  sizeable housing facility. have 
offered real-life cxperierlccs to emergency planners for future planning and 
conduct of operations within  the community during major emergencies. 

Socorro: The local resources are enhanced by two local facilities - the New 
Mexico  Institute  for Mining and Technology.  and the New Mexico Fire 
Fighters Training Academy. A section on radiological incidents was added 
to the EOP in September 1990. - Torrance:  Being  a small county,  resources  are  limited. The Emergency 
Coordinator  also  serves as County  Fire  Marshall. although the job will 
probably  become separ.ated in 1994. Industrial  facilities  are  extremely 
limited. Material Safety Data Sheets and EPA Tier I and Tier II reports go 
to  the  Emergency  Coordinator  and are primarily for service  stations. 
telephone company battely acid, and gas and oil pipeline companies. 

Containment and Cleanup 

For  a  hazardous  chemical spill. local responders will emphasize protection of life and 
property.  Initially.  this will typically involve  containment  and  stabilization, which may 

response  for initial containment is dependent on  resources  and proper training of local 
include eanhen dikes or berms, oil  absorbents.  and sand or straw bale barriers. The degree of 

responders, typically fire fighters. State agencies. as coordinated by the New Mexico State 

containment and actual cleanup of spills. Cleanup costs and responsibility typically will be 
Police  emergency  response  officer,  focus on additional  measures and resources  for 

assessed upon  the responsible pany causing the incident. The cleanup can  be conducted by 
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the responsible party or by specialists  designated by  the emergency response officer.  with 
costs being charged back to the responsible pany. When no  responsible party is identifiable. 
costs  come from public funds. 

The  standard  action in New M:exico EOPs for a HAZMAT incident is to  call the New 
Mexico  State Police for an emergency  response  officer. This  ensures additional support  and 
availability of HAZMAT  response  equipment  coordinated through the emergency response 
officer.  Additionally. the EOP typically  contains  information  on  availability of heavy 
equipment and sources  for  HAZMAT  support,  such as the State  Highway Department. 
Techniques for spill containment.  and  cleanup may be simple. such as using a  shovel  to form 

sewer system. Special oil-absorbent material may be readily available to spread on a  gasoline 
a dike around a spill or  using  sandbags  around  a manhole to prevent chemical  flow into a 

or oil spill. These simple  techniques may be used  by local responders. 

emergency  response  officer or the  responsible party to support first responders. The  teams 
Specially trained HAZMAT  teams from the private or public  sector may be called in by the 

are trained and equipped  to use additional, more sophisticated  techniques to contain  a spill 
such as plugging a  leaking  chlorine  cylinder.  HAZMAT  teams are available  from  various 
state and federal government  groups, railroads, and private contractors. 

Provisions in local plans follow. 

Dofia h a  CountyLas Cruces: Planners include railroad HAZMAT teams as 
cleanup  resources  on railway right-of-ways. T h e  Dofia Ana County Health 
Department, in conjunction with  the state police. takes an important role in 
site restoration. 

El Paso: The  fire department  HAZMAT team performs  containment  and 
neutralization. Drum. overpaks and vacuum  trucks may be used by the 
HAZMAT team. The responsible party is responsible for final cleanup. 

Lincoln: They  are  dependent on  the emergency response officer and outside 

Ruidoso: They  are  dependent on the emergency  response  officer  and 
outside  resources. 

OterolAlaniogordo:  A good working relationship with Holloman AFB adds 
greatly to the available  community resources for responding to a HAZMAT 
incident. The Alamogordo fire department has some  special  disposable 
clothing (personal protlxtive  equipment)  for  HAZMAT response. 

resources. 

S i e r r n r u t h  or Consequences:  Some limited  resources  are  available, 
including  sandbags, a.bsorbent material,  and  chlorine  cylinder  response 
equipment. 

Socorro: Kinland AI3 in  Albuquerque was reported as a  resource  for 
HAZMAT  incidents.  This is believed to be a  resource initiated by the 
emergency response  officer. 

Torrance:  They are dependent  on  the  emergency  response  officer  and 
outside  resources. 

~ 
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Testing  and Updating the EOP 

FEMA  requires  periodic  testing of  the  EOP. This  is  accomplished through  tabletop. 
functional,  and  full-scale  exercises.  Exercises that have  been  performed in the last several 

school  drama student!; acting  the  parts of injured victims)  and  a  space  shuttle crash with an 
years  include  a  simulated  plane  crash in the mountains  west  of  Alamogordo  (with high 

Holloman AFB. Local emergency planning agencies participated and coordinated responses 
associated  plutonium spill on WSMR. This latter exercise  included  close cooperation with 

during  these  exercises. A l l  parties reported that this was a  valuable  experience resulting in a 
better understanding  and implementation of the EOPs. As expected, modifications are  made 

updated periodically to reflect new or changing conditions in the local area. 
in EOPs  to  improve the plans afte:r the exercises. The  EOPs  are  dynamic documents and are 

Provisions in local plans follow. 

Doha Ana C0untyLa.s Cruces:  Regular  tabletop.  functional, or field 
simulation exercises arc conducted. 

El Paso: A full-scale exercise was conducted in 1992 involving a simulated 
refinery fire and over 300 personnel. A  simulated  aircraft accident exercise 
was conducted in 1993 with over 400 personnel involved. 

* Lincoln: Periodic exercises are conducted. 

" Ruidoso: Pcriodic exerc:ises are conducted, specifically for the city, 

Otero/Alamogordo: An exercise was held where local and Holloman AFEI 
responders  were involved in a simulated aircrafi  crash in the mountains. 
Local h g h  :;chool drama students acted  the pans of victims. 

S ie r r f l ru th  or Consequences:  Periodic  exercises  are  conducted. In 
addition, two actual incrtdents have occurred-a natural gas pipeline break and 
a  tire  at  a movie theater-that enabled an evaluation of response resources 
and procedures. 

Socorro: Periodic exercises are conducted. An exercise in 1989 simulating a 
space  shuttle crash using planners from Socorro. the Stallion facility. and 
other surrounding counties. 

Torrance:  Emergency planning has been tested in exercises and actual 
incidents.  Several  years  ago,  a 137-cm (54-inch)  snowfall resulted in 
declaration as a  disaster area. Monies were obtained from disaster relief 
agencies  to repair seriously damaged gravel roads. In a second incident in 
February 1993. a  vuck c:arrying radioactive material crashed in the east lane 
of Interstate  Highway 40 and  closed the highway for 26 hours.  The 
emergency response officer worked  on  the scene with county personnel  and 
the responsible party HPZMAT crew came from Dallas to clean up the site. 

3.152 WSMR Site Health and Safety 

This  section  discusses the major facilities and sites on WSMR. The range is large. 
approximately 8,288 h n -  (3,200 miz). Hence, the Individual facilities may  be separated by 
many kilometers (miles) from one another and  from various support facilities. Each  WSMR 
facility has organizations and processes in place designed to reduce the possibility of a 
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serious incident from  occurring.  Various  programs  also  are in place that are designed to aid 
personnel in  understanding and  responding  to  HAZMAT  incidents.  This includes provisions 
for transporting  and mating injured personnel. An overview  of the health  and  safety 
procedures and programs at the WSMR facilities is presented below. 

3.15.2.1 Nuclear EKects Directorate  Large  Blasflhermal  Simulator Site.  The  LBTS is a 

simulate  nuclear blasts of several  magnitudes.  These  simulations are used to evaluate the 
facility new to WSMR located in the northern part of the range. The facility was designed to 

complete in  early 1994. NED nlns the  facility. and the  operations and maintenance facility 
survivability of m i l i t a r y  equipment  and  systems.  Final  construction of the LBTS will  be 

operator is Lockheed. A small staff of 30 government and contractor personnel will operate 
the facility. 

Applicable  Safety  Operating  Procedures 

SOPs are  currently in the process of being  written  for  the  LBTS. A draft  system  safety 
program plan describes  the task5 and  activities  of  system  safety  management and system 
safety  engineering to identify,  evaluate,  and  eliminate or control  hazards.  Each  of  the 
subsystems will have  an SOP. which will conform with AMC-R 700-107, Preparation of 
SOP for  Ammunition  Operations  With  TECOM  Supplement  and  WSMR-R-385-18, 
Command Safety Program. SOPs  for  the  LBTS will be completed by spring of 1994. 

Health and Safety  Programs 

Training  programs for employees are currently  being written. Employees will be trained in 
I " A T  spill response  procedures, hazard communication, including Material Safety Data 
Sheet  usage, and confined space anuy. 

Emergency  ResponseEvacuation  Plans 

LBTS.  The Stallion fire department is located approximately 6.4 km (4 mi) from the  LBTS 
In the event of an emergency, the Stallion fire department will be the  first responders for the 

facility. Injured  LBTS  personnel will be transported via the  Stallion  ambulance to the 

however, a draft is due by the summer of 1994 (Mnls. pers. corn. 1993). ' , ,  

Socorro Memorial Hospital. An IBTS facihy dsaster control plan has not  yet  been written; 

3.15.2.2 High  Energv Laser System  Test  Facility. The HELSTF has extensive plans and 
procedures to handle an emergency. HELSTF has been operation since 1980 and is operated 
by the U S .  Army Space  and  Strategic  Defense  Command  (USASSDC.  formerly the 
USASDC). HUSTF currently  has  approximately 250 employees. Other groups at HELSTF 

Technology,  Rockwell.  Wally I. Schaffer Co.. and AFA (Brown, pen. corn. 1994). AFA 
include  the U.S. Army. U S .  Navy,  Hughes  Aircraft,  TRW.  Massachusetts  Institute of 

Aerothem Corporation is the largest contractor with 150 employees. 

The  testing  schedule has fluctuated over the years. During periods of heavy testing.  a full 

nurses aid station. The  current test schedule  does not require a staffed fire department. Fire 
health. safety, and environmental staff  existed. Th~s staffing included a fire department and a 

minute response time. The nurses aid station is staffed by a full-time nurse and an emergency 
protection of  the site is provided by a WSMR fire station with an approximate 20- to 30- 

hazardous fluid transfers  (fluorine). In the  event of an emergency, prior arrangements  have 
medical technician during n o d  working hours, during high energy laser testing, and during 

been set up with Holloman AFEI :Hospital. the WSMR McAfee Clinic. and  the Las Cruces 

. .  
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Memorial Hospital to accept  and  communicate  with  the HELSTF ambulance  (Campbell. 
pers. corn. 1994). A  full-time  Safety  Officer also is on site to oversee  hazardous fluid 
transfers and laser testing. 

Applicable Safety Operating Procedures 

Over the years. HELSTF has developed  extensive  SOPs  to cover all  laser  operations  and 
hazardous fluid transfers. The SOPs are updated annually. 

Health and  Safety  Programs 

The HELSTF Safety Office trains site  employees on the hazardous chemicals kept at the site 
(hazard  communications),  confined  space  entry.  and  HAZMAT spill response in case of an 
emergency. The Safety Office also maintains the Material Safety Data Sheet files for the site. 
The Material  Safety  Data  Sheets  are  available  for  employees  to  review  at  any  time. 
Hazardous chemicals maintained al: HELSTF are monitored 365 days  a year, 24 hours a day, 
by a  site  surveillance team as well as a  highly  sophisticated  Hazardous  Atmospheric 
Monitoring System. In the event of an emergency,  site surveillance personnel follow written 
procedurcs to d e n  appropriate personnel and to correct the emergency situation. Emergency 
procedures are updated annually (Paterson. pen. com. 1993). 

Emergency ResponselEvacuation Plans 

The HEI-SF Facility Disaster Control Plan was last updated December 23,  1993. The plan 

procedurcs to be followed in the event of such an occurrence. The primary considerations in 
presents  potential  accident or emergency  conditions that could occur at HELSTF and the 

dealing with accident  or  emergency  conditions  are  presented in the  Disaster  Control 
Document.  Individuals  responsible  for  handling an emergency  situation,  including  an 
emergency that could affect the public, also  are described in the Disaster Control Plan. 

3.15.2.3 Temperature Test Facility. The Temperature Test facility is located 4 km (2.5 mi) 

Temperature  Test  facility. which has six full-time government employees. The facility has 
from the Main Post east on Nike Avenue. The Material Test Directorate operates and runs the 

three test chambers that are used for  extreme temperature testing and can produce a  wide 
range of weather simulations including jungle heat and humidity, dry desert. fog. arctic cold, 
and salt-saturated atmospheres. In 1992. the Temperature Test fadity eliminated the  use  of 
methylene  chloride as a heat transfer agent. which significantly reduced'the potential for 
hazardous waste occupational risk to employees.  The facility now uses SylthermB fluid as 
the  primary heat transfer  fluid. Syltherma has significantly  lower  environmental and 
workplace hazards associated with it than methylene chloride. 

Applicable Safety Operating  Praccdures 

SOPs address testing in the three test chambers in addition to testing of live  rounds and other 
test articles at the Temperature Test facility. 

Health and  Safety  Programs 

The  Temperature Test facility Safety Officer trains employees on the hazardous chemicals 
kept at  the site (hazard communication). confined space entry. and HAZMAT spill response. 
Personnel at  the Temperature Test facility are trained in the use of self-contained breathing 
apparatus for work inside the  test chambers. Temperature Test facility personnel also are 

3 - 3 1  



WSMR RANGE-WIDE ENVIRONMENTAL  IMPACT STATEMENT 

trained in the use of oxygen  deficiency  and  lower  explosion limit detector  meters to check 
Temperature Test facility chamber  conditions. A sophisticated fire protection  system that 
uses ultraviolet detection has been installed. 

Emergency  ResponsefEvacuation Plans 

In the event that outside  emergency help is needed,  the  Temperature  Test facility would call 
the WSMR McAfee Clinic located 4 km (2.5 m i )  west of the facility. Emergency plans are 
updated for the facility every two years. 

3.15.2.4 NASA Safety  and Staff. NASA  and  the  WSTF  site  support  contractor have 
personnel  responsible for health  and  safety  procedures,  as well as  dissemination. 
implementation. and revision of the  procedures. A safety  manager  responsible  for security 
and emergency  services, three safety engineers, and an industrial hygienist are employed by 
the site support contractor. WSTF also has an industrial  hygienist  (NASA  1993a). NASA 
research rockets are also under the control of NASA at WSTF. 

Health and Safety P r o g r a m  

Documents that call out the  site  health  and safety requirements and determine site procedures 
include the NASA Safely Polir?, und Requirements  Document and the Johnson  Space Cenrer 
safely Manual and local WSTF management  instructions.  These manuals contain provisions 
for training and certification, and address  issues such as safety committee meetings. 

The sltes support  contractor's  certification plan is required to make  provisions  for 
certification,  which is required for  personnel  directing or performing certain tasks at WSTF. 
Such tasks arr considered critical because human error in these areas could result in injury to 
personnel.  damage  to  the  environment,  legal  liability  to WSTF. equipment  damage, or 
irretrievable loss of test data. The certification plan outlines operations requiring certification 
for such operations as propulsion testing. laboratories, emergency services, special processes, 
special  equipment/systems.  environmental  regulationdcompliance, and hazardous materials 
and dangerous  goods uansponation. 

Emergency  ResponseEvacuation Plans 

NASA safety  and  other  documents  such as the WSTF chemical reiease plan  address 
emergency response issues. 

Fire  Protection 

WSTF  maintains  its  readiness to detect  and  respond to fire emergencies with an on-site 
contractor-operated fire department.  an  automatic  fire  alarm  system,  and fire suppression 

respond to a  tire. 
systems.  The fire department also trains personnel in the use of fire extinguishers and  how to 

The WSTF fire department is equipped  with three pumper units, two 63 U s  (1000 gal/min) 
pumpers  (one  of which is specially  outfitted  for  rescue).  one 47 Us (750 gdmin)  pumper, 
two  ambulances, and one patrol vehicle. The quarters in the Emergency Center, Building 
104 include alann rooms,  a  classroom.  kitchen.  offices, sleeping quarters, and three bays for 
equipment. 
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The department operates 24 hours a day with sufficient manpower to respond to a  one-alarm 

personnel will provide assistance. If necessary WSIvlR will respond with additional firemen 
fire. In the  event  of  greater  emergency, 20 auxiliary  firemen  from  on-site  contractor 

and  equipment through an agreement with the WSMR Fire  Department located 32 km (20 
mi) from WSTF. 

Involvement in Future Program 

NASA Safety currently has plans to combine the NASA, JSC. and WSTF safety manuals into 
a single document (NASA 1993a). 

3.15.2.5 Navy Launch Complexes. The U S .  Navy has 65 military staff and 85 civilians 
stationed at WSMR.  The U S .  Navy  at WSMR launches commercial. NASA, U.S. Army, and 
U.S. A i r  Force missiles from its six launch complexes  located approximately 16 km (10 mi) 
east on Nike Avenue. The U S .  Navy prepares and  launches 50 to 60 major missile systems 
and tests another 200 smaller  missions  per  year  at  WSMR. In addition  to the launch 
complexes on Nike. the U.S. Navy also conducts firing missions  (missiles,  targets, gun 
firings)  from WC-50. Sulf site. Pony site. BAM. SQUIRT,  and RENT sites. At each of the 
six  launch  complexes.  there is at least one block house  to protect essential personnel and 
visitors at the time  of missile firing. Navy Safety is responsible  for missile preparation and 

decisions regarding areas of WSMR to be evacuated for each mission and regarding in-flight 
assembly before launch and site safety at the launch pad. WSMR Missile Flight Safety makes 

missile termination in  the event of rnissile failure. Most of the missiles fired from WSMR use 
solid propellant and require little special equipment; however, in the last three years the U.S. 
Navy has built a new liquid propellimt handling facility. 

Applicable Safety Operating  Procedures 

The U.S. Navy has written and maintains SOPs  for U.S. Navy operations. Most U.S. Navy 
SOPs are handled  internally. US. Navy SOPs  cover the launch  complexes  and normal 
maintenance procedures for the U.S. Navy facilities at WSMR. 

Health and Safety Programs 

The U.S. Navy trains their personnel in hazard communications and Material Safety Data 
Sheets, confined space entry. and hazardous materials handling. Material Safety Data Sheets 
are  available to employees  to review at any  time. U S .  Navy personnel are in a medical 
surveillance program to ensure fitne:;s for work 

Emergency ResponsdEvacuation  Plans 

The U.S. Navy  has written emergency disaster plans and evacuation plans to  be implemented 
in an emergency. In the  unlikely evmt of a catastrophic missile failure in which  the missile 
lands outside the  WSMR boundary. h e  incident would be handled by  the  WSMR Emergency 
Control Center. The U.S. Navy would render technical advice to the center. HAZMAT spills 
would be handled by the  WSMR IIAZMAT  Response  Team headed by the WSMR fire 
department. An accident at  the U S .  Navy launch pads would be handled by the  WSMR fire 
department  and WSMR McAfee Clinic. If the  accident  occurs  uprange  (near  Stallion). 
injured personnel would be evacuated to either  Socorro Memorial Hospital or the  Holloman 
AFB Hospital depending on which  hospital is closer to the accident. 
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3.15.2.6 Aerial  Cable. Aerial Cable, located in the northern part of the range, is a facility 
new  to WSMR. Construction of the Aerial Cable  site was completed in 1994. The National 
Range  runs the facility, and Lockheed Engineering & Sciences  Company is the operations 
and maintenance  contractor. A staff of 20 government  and  contractor personnel will operate 
the  facility. 

Applicable  Safety  Operating  Procedures 

SOPs  have been completed for the Aerial Cable  facility.  A  system  safety  program plan 
describes  the tasks and activities of system safety management and  system safety engineering 
to identify,  evaluate, and eliminate or control hazards.  Each  subsystem has applicable SOPs. 

WSMR-R-385-18, Command Safety Program, 
which  conform with AMC-R 700-107, Preparation of SOP for ammunition  operations and 

Health and Safety Programs 

Training  programs  for  employees are currently being written.  Employees will  be trained in 

HAZMAT spill response procedures. 
hazard  communication and Material Safety  Data  Sheet  usage,  confined  space  entry, and 

Emergency  RespondEvacution  Plans 

In the event of an emergency, the Stallion fire department will be the first responders for the 
Aerial  Cable  site.  The Stallion fire department is located  approximately 42 km (26 mi) from 
the Aerial  Cable Facility. Injured Aerial Cable personnel will be transponed via the Stallion 

evacuated to Holloman AFB Hospital. An Aerial Cable facility disaster  control plan has not 
ambulance  to the  Socorro  Memorial  Hospital.  If  needed,  injured  personnel will be air 

yet been written, but  a d r a f t  is due by the summer of 1994 (Hoffman, pers. com. 1994). 

3.15.2.7 Ground Electro-optical  Deep Space  Surveillance.  The U.S. Air Force operates 
the GEODESS. whch is located in the northern pan of the range and is a tenant organization 
on  WSMR.  The  site is staffed by 23 personnel who operate  multiple telescopes and other 
insmmentation on  the site. 

Applicable  Safety  Operating  Prclcedures 

The  GEODESS  site uses the US. Air Force  Safety,  Occupational  Health,  and  Industrial 
Hygiene program as a model for the site.  The  site maintains extensive safety programs. The 
Safety.  Occupational Health. and Industrial  Hygiene  documents  are updated yearly by the 
site  contractor. PRC. and the site is inspected yearly by the US. Air Force. 

Health and Safety  Programs 

PRC trains their personnel in hazard communications  and Material Safety Data Sheet usage, 
confined  space  entry,  and  hazardous  materials  handling.  Material  Safety Data Sheets are 
available to employees  for review at any time. PRC personnel are in a medical surveillance 
program to ensure  fitness  for work Employees  are  trained  in  CPR  (cardio-pulmonary 
resuscitation)  and first aid. A weekly safety  meeting is conducted. and documentation on 
training topics and attendees is maintained by the  site Safety Officer. 
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Emergency  ResponsdEvacuation  Plans 

In the event of an emergency, the Stallion fire department will be the first responden for the 
GEODESS  site. The Stallion fin clepanment is located approximately 1.6 km (1 mi) from  the 

Memorial  Hospital. A GEODES!; facility disaster  control plan has  been  submitted to the 
site. Injured GEODESS personnel will be transponed via the Stallion  ambulance to Socorro 

WSMR  Emergency Control Center at  the Main Post. 

3.153 WSMR Health and Safety Resources 

The primary  focus  of this section i.s to discuss the facilities available within the base having 
resources  and  procedures that provide health and safety services to the  major WSMR sites 
identified in the preceding  section. The WSMR health and safety  resources  include missile 
flight  safety. the WSMR Emergency Control Center, the WSMR Main  fire department, the 
Stallion  fire  depanment, WSMR McAfee Clinic, and the WSMR Ground Safety Ofice. The 
responsibility that each of these resources has for health and safety support to  the major sites 
is discussed below. 

3.153.1 Missile  Flight  Safety.  Missile  Flight  Safety  is part of the  National  Range 
Directorate.  Missile  Flight is staffed with 11 employees. 5 of whom arc authorized and 
qualified to terminate a missile in flight. A Missile Flight Safety Officer acting during a real- 
time missile flight test works under the direct authority of the Commanding General and does 
not answer to anyone  but  the Commandmg General. Missile Flight Safety priorities are to 
protect  the  general  public,  range personnel. and expensive  equipment, in that order. The 

experienced  during the conduct of normal daily life. 
object  is to ensure  that the public is not exposed to risks  greater than those normally 

Extensive  planning, risk  analysis,  missile  and  target  subsystems  checkout,  and  flight 
simulation  are  practiced before each mission. In the unlikely event of a  missile  flight 
malfunction. the Mssile Flight Safety Officer has authority to terminate the flight. The Flight 
Safety Office at WSMR uses many different traclung methods to monitor missile flight tests. 
These  methods  include multiple radar, optical, and telemetry systems. Redundant computer 
systems  are  used to process tracking information and to predict the instantaneous impact 
position of the missile during flight.  The f igh t  Safety Officer uses the instantaneous impact 
position to choose the best place to terminate  the missile fight. 

Applicable Standing  Operating  Procedures 

The  Missile  Flight  Safety Office has extensive Standing *rating Procedures (SOPS) and 
has refined safety procedures over the  last 45 years. Mmile Flight Safety oversees the  testing 
of 60 to 80 large missiles and up to 400 smaller test missiles each year. Each new program is 
accompanied by a thorough safety review, a risk analysis. and preparation of SOPS. The 
documentation is reviewed by the individual project directors and by Mssile Flight Safety. 
Missile  firings  cannot be scheduled or conducted without the final approval of the Missile 
Flight Safety  Office at WSMR. Missile failures are investigated by the Missile Flight Safety 
Office and subsequent testing cannot continue until satisfactory corrective action is taken. 
The  Commander's WSMR Flight Safety program  is strictly enforced in keeping with U.S. 
Army instructions and the policies and  procedures established in WSMR Regulations. 

Health  and  Safety  Programs 

Missile Flight Safety trains their personnel in hazard communications. Material Safety  Data 
Sheet use. and hazardous materials handling. Material Safety Data Sheets are available to 

. .  . ... 
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employees  for  review at any time.  Missile  Flight  Safety  personnel  are in a  medical 
surveillance  program to ensure fitness for work. 

Emergency  ResponsdEvacuation  Plans 

WSMR  Missile  Flight Safety personnel decide what areas of the range will be evacuated and 
which  roads will be blocked for each mission.  The  information is posted  and published so 

also is notified of scheduled  roadblocks  through  public  announcements (e.g., commercial 
that  range  personnel  can plan for any inconveniences  caused by missile  testing.  The public 

radio).  Roadblocks normally last less than one hour. If the WSMR extended  area is required 
to be  evacuated,  ranchers are sent written  notices  a  week  in advance to plan  for the 
evacuation.  Roadblocks and evacuated areas are enforced by the military police. 

3.153.2 WSMR  Emergency  Control  Center. The  Emergency Control Center is located in 
the  basement  of  building 100 (headquarters) and the  staff  functions directly  under  the 
Commanding  General.  The  Emergency  Control,  Center  staff  maintains  control room 
equipment  and  prepares disaster control  plans  for  WSMR.  The  Emergency  Control  Center 
has disaster  control plans for all of the major  WSMR  facilities. In the  event of a  disaster at 
WSMR, the Emergency Control Center  would be activated.  A  representative  from  each 
cognizant organization would be sent to the Emergency Control Center to help coordinate the 
disaster. An active  Emergency  Control  Center  would  normally  consist  of  environmental. 

project personnel. The Commanding General has the final decision on all Emergency Control 
missile  flight  safety, fire departrrlent. public  affairs. Judge Advocate  General,  and relevant 

Center  actions. 

Applicable  Standing  Operating  Procedures 

emergency.  The  Emergency Control Center  reviews  project  facility  disaster  control plans to 
The  Emergency Control  Center has  numerous SOPS that are  to be used in  the event of  an 

ensure  completeness in case the plans have to be implemented. 

Health and Safety  Programs 

The  Emergency  Control Center continuously trains  and  drills its members so that  it  will  be 
prepared if an  emergency  occurs.  The  Emergency  Control  Center has a .current HAZMAT 
inventory of the WSMR facilities. 

Emergency  ResponsdEvacuation Plans 

Emergency  response plans have been written for  scenarios  that could occur on WSMR. The 
Emergency  Control  Center would coordinate  any  public  evacuations with the  local 
authorities. The Emergency Control Center has agreements with Socorro Memorial Hospital, 
Holloman  AFB  Hospital, and  WSMR  McAfee  Clinic to accept  injured  personnel if 
necessw. The Emergency Control Center maintains an upto-date contact list of project and 
facility personnel, hospital contacts, and WSMR key staff that could be called upon during an 
emergency. 

Future  Programs 

The Emergency Control Center will plan and institute drills with the public emergency team 
members as a  continuing effort 10 support the community. 

. .  

. . .  . .. 
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3.15.3.3 WSMR Main  Fire Dep.artment.  The White Sands Missile  Range Disaster Control 
Plan lists parties to be  contacted by Emergency Control Center personnel. For both duty and 
nonduty hours, the fire  department is pan of the Installation Response Team. The installation 
Response Team is  capable of performing cleanup  efforts at  the scene of an oil or hazardous 
substance discharge on or near WSMR. The equipment for the installation Response Team is 

one D-8 dozer,  two  cenmfugal pumps, two 3.785-L-tanks  (1.ooO-gal-tank) trucks, 25 bales of 
located at  Environment-Safety  and  consists of the  following:  one 3/4-ton truck,  one  grader. 

straw (absorbent), one vacuum truck, 10 shovels and rakes. and one 5-cubic-yard dump truck 
(Vallez. pen. com. 1994). 

The fire department has SOPs in place for handling special hazard situations,  such as fuel 
spills or  fire  fighting  operations in Symbol 1 buildings (Symbol 1 is a  category of explosive 
described in DAPAM 385-64). 

Fire  department  personnel  have  undergone  extensive  training to handle  special  hazard 
situations.  Course  titles  include  Hazardous  Materials  Response  for First Responders, 

Explosive  Cenification  Training.  The fire department has access  to  additional  sources for 
Hazardous  Waste  Workers  Course  (40  hour),  Radiation  Monitoring,  and  Ammunition 

hazardous  materials  information, including the Cameo HAZMAT Information  Data  Base, 
CHRIS  HAZMAT  Manual,  Hxrardous  Materials  Guide for Fire  Protection.  and the 
Occupational  Safety B: Health Gu.ide for Hazardous Waste (Vallez. pen. com.  1994).  The 

hazardous  materials. The  HAZhlAT bus is used to respond to HAZMAT  spills and leaks. 
fire department also operates the HAZMAT bus to respond to emergency situations involving 

Beyond the protective  gear  for pe;rsonnel.  the bus contains absorbent materials and a 284 L 
(75-gal) decontamination  pump system. 

3.15.3.4 Stallion Fire Station. The Stallion fire station (Station 3) is responsible for fire 
protection in the range north of Rhodes Canyon. A total of  six  employees per shift with a 
minimum  of four  per  shift work around the  clock, 365 days a year. The  Stallion fire 
department is equipped  with two b'rush tanker uucks.  a rescue ambulance, a srmctural uuck. 
and two first  responder  vehicles.  Station 3 provides support for the uprange  programs to 
include the LBTS, Aerial Cable. PHETS. BAT, Sulf site, North Oscura Peak, and Rhodes 
Canyon. The fire department provides site suppon  at project sites during testing periods. If 
an accident  or  a  fire were to occur. the fire department is on hand to respond. Each fire 

Station 3 conducts  semiannual building inspections to ensure fire safety  compliance at  the 
project  sites.  Station 3 also responds to the numerous brush fires that occur from natural 
causes on the  north  range.  HAZMAT  spills  are handled by the Main Post HAZMAT 
response  team.  Travel time for the HAZMAT team takes as long as two hours depending 
upon  the location of the spill.  The Stallion tire department would contain the spill until help 
could arrive. 

Applicable  Standing  Operating Procedures 

The fire department maintains and  updates SOPs for Station 3 operations. 

Health  and  Safety P r o g r a m  

The fire depanrnent trains their personnel in hazard communications and Material Safety 

Data Sheets for each project are available for fire fighters to review at any time. Fire fighters 
Data Sheet usage,  confined  space entry. and hazardous materials handling. Material Safety 

are in a medical surveillance program to ensure fitness for work. 

. fighter at Station 3 is a trained emergency medical technician. 
. . . .  
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Emergency  ResponsdEvacuation Plans 

Station 3 has written emergency plans in the event of an  accident in the north  range  area. 
Station 3 will respond with an ambulance to any project that requires  assistance.  Station 3 has 
a  verbal  agreement  with the Socorro  Memorial  Hospital. which will accept  injured range 

of time to alert  them  to in incoming  patient. At that time. the Socorro  Memorial Hospital 
personnel in the event  of an accident. Station 3 phones the Socorro Memorial Hospital ahead 

To date,  the  Station 3 ambulance  and the Socorro ambulance do not have  direct  radio 
dispatches  an  ambulance to meet the Station 3 ambulance half way and transfer the patient. 

communication  between the two units.  The  Holloman AFB Hospital is used if an air 
evacuation is required. Verbal agreements between WSMR  and  Holloman AFB have been 
made so that a WSMR patient will be accepted into the Holloman AFB Hospital. 

3.15.3.5 WSMR McAfee Clinic. WSMR McAfee Clinic has  an outpatient  treatment room 
whose primary purpose is to sta.bilize and  transport  patients to another urgent care  facility 
such  as Fort Bliss  Hospital or Holloman AFB Hospital.  The  WSMR  Radiation  Protection 
Division and  Industrial  Hygiene Office are located at WSMR  McAfee Clinic. 

Applicable Standing Operating Procedures 

Safety  Office  reviews  and  maintains the SOPs  at  a  central  location in building 124 on the 
WSMK McAfee  Clinic has written  and  maintains SOPs  for US. Army operations.  The 

Main Post 

Health and Safety  Programs 

An extensive  education and training program is in place at WSMR McAfee Clinic, which is 
the primary location on WSMR  for the distribution of health information. The  hospital also 
arranges blood drives on WSMR. Active duty personnel  receive  medical  examinations and 

are available  through 'WSMR Mc.Afee Clinic. The hospital has a  Safety  Office  that  maintains 
medication at the  clinic. First aid and CPR training in conjunction with the Red Cross  also 

the hospital HAZMAT inventoly ,and hazard communication training records. 

Emergency R e s p o 4 v a c u a t i o n  Plans 

In the event of a disaster at WSMR. a McAfec representative would be sent  to the 
Emergency  Control Center building 1 0 0 .  Upon instruction from the  Emergency  Control 
Center, an ambulance team would be sent to the  incident  site. The ambulance is equipped 
with  a  radio  and keeps in  constant  contact  with  WSMR  McAfee  Clinic.  The  hospital 
ambulance  team would repon to the on-scene commander for i n s a t i o n .  WSMR  McAfee 
Clinic has  a MediVac  helicopter pad to receive patients transponed by air. 

WSMR McAfee  Clinic is in the process of developing plans  to work more closely  with the 
Emergency  Control  Center to identity the different hazards that arc on WSMR. This process 
enables hospital  staff to be better prepared to  handle  emergencies. At present,  WSMR 
McAfee  Clinic can support  projects with an ambulance,  nurse,  and two medics. WSMR 
McAfee Clinic also has two US. Army doctors on staff who  can provide assistance. 

3.15.3.6 WSMR Ground Safety  Directorate.  The  WSMR Environmental  and  Safety 
Directorate,  Safety  Division has Standard Occupational and Safety and Health inspections of 
all Army facilities  annually. Hazardous operating areas are  inspected as required. During 
each of these inspections, the Hazardous Materials Inventory list is spot-checked to  ensure 



WSMR RANGE-WIDE EhWRONMENTAL IMPACT STATEMENT 

that  Material Safety Data Sheets are in place for  each  hazardous material listed. An annual 
wall-to-wall inventory is accomplished  with one  copy of the inventory sent to the  safety 
division  were i t  is maintained. A copy of the inventory is included in WSMR 385-18 per 
OSHA requirements. 

WSMR  Safety  Division personncl attend  mandatory  certification  training  annually.  The 
Safety  Division  personnel  conduct  monthly HAZCOM training to WSMR  Personnel. 
Asbestos CPR training is also provided on an as-needed basis. CPR training is also available 
and provided by the Safety Division certified CPR instructor. 
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- 
CHAPTER 4 

ENVIRONMENTAL  CONSEQUENCES 

Ttus chapter describes the potential  environmental consequences of the 
proposed action and the no action  alternative prior to implementation of 

categories  described in Chapter 3. Affected Environment. The intent is to 
mitigation measures. The analysis is oiganized into the  same IS resource 

provide the  reader  with a general understanding of the kinds of environmental 
impacts associated with  activities at Whte Sands Missile  Range (WSMR). By 

preparation of future environmental documents tiered to this Environmental 
identifying the  major issues of  concern  in  the  various categories of activities. the 

Impact  Statement @IS) will be expedited. The  project-specific  impact 
discussions are examples rather-than an exhaustive list. This analysis examines 
potential  cumulative impacts. generic  mitigation measures, and relationships 
between short-term and long-term productivity of the site. Implementation of 
the  mitigation measures identified for adoption in the  proposed  action  would 
reduce, mitigate, or elimina the adverse  impacts  identified for the no action 
alternaitve and any proponionally greater  impacts  anticipated or identified as 
pan of mission changes. 

Ttus section describes the potential impacts  on  geology  and soils at WSMR from 
. implementation of the  proposed  action  and  the  no  action  alternative.  Current  WSMR activities, 

past WSMR activities.  and resulting environmental  consequences wcre used to assess potential 
future consequences. 

4.1.1 Proposed Action 

WSMR. Recovery operations. construction operations,  and  missile  impacts  associated  with  test 
Geology and soils only slightly affect  the orientation, construction. or operation  of  facilities at 

programs may cause soil compaction or erosion, as described below. 

4.1,.1.1 Recovery  Operations. Recovery operations may involve off-road travel to locate 
and  remove debris. Increased soil compaction  and  defoliation  would  occur as a  result of off- 
road  travel  using  wheeled  and  tracked  vehicles.  with  the  greatest  soil  impacts  caused by  tracked 
vehicles.  WSMR  personnel  experienced in recovery  operations  report  that 'most soil 
disturbances are caused by recovery operations rather  than debris impacts (Postlcwait. pers. 
com. 1991). The amount of off-road  travel depends on the  phase of research  and development. 
and  the  ability to locate  the  munition  or debris. When  a munition system  is  being  researched 
and developed. all components must be recovered. This requires  large  search teams, which 
create more  disturbance than small leams used outside the  research  and  development  phase. 

-. . . - . . 
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Several  factors influence soil compaction. including soil moisture content, the type and speed 
of traffic, and  soil texture. Variation in "compactibhty"  exhibits three stages of compaction 
resistance with increasing moistun: content: ( I )  the soil becomes more resistant to compaction 
as the moisture content increases from dry to a low value; (2) as the moisture content increases 
further, the soil becomes less msistant  to compaction until an intermediate ("optimum") 
moisture content is reached for maximum compaction; and (3) the resistance to compaction 
increases as the moisture content increases above the optimum. These factors are  characteristic 
for soils excluding pure clays and sands (Webb and  Wilshire 1983). 

The second factor affecting soil compaction is the number of vehicle passes. The greatest soil 
compaction and related soils propmy changes would occur during the first few passes from 
vehicles or other transients. Another factor affecting soil compaction is the  weight  of  the 

cause the least amount of soil compaction (Webb and Wilshire 1983). 
vehcle. Lighter vehicles would cause less compaction than heavy vehicles. Foot traffic  would 

Soil texture is the major factor determining the magnitude of compaction under applied loads. 
Soils composed of qual-size particles, such as sands or clays, will not compact as much as 
soils composed of different-sized particles (Webb and Wilshire 1983). It has been  determined 
empirically lhat the maximum compaction occurs when the sand component is 80 percent  and 
the soil is a loamy sand. Soil mixtures with more sand or more clay do not  compact as much. 

Wilshirc 1983). 
Soils that compact the  most are composed of many different-sized soil particles (Webb and 

The main factor affecting wind and water erosion is the density of the  vegetation cover. 
Vegetation acts as a wind block and roots hold soils together during rain events. Increased  soil 
erosion could result from devegetation  of areas during off-road operations. Repeated  off-road 

severity of soil erosion. Once the vegetation is removed from an a m  or from a route into  a 
bavel by wheeled or tracked vehicles would decrease the  vegetation density. increasing the 

The p a t e s t  damage to vegetation would result from tracked vehicles and the least  amount  of 
recovery area. the same route should tx used in order to minimize damage throughout the area. 

damage would result from foot traffic. 

Erosion problems also occur as a result of soil compaction. Numerous investigations have . 
reported increased rain runoff and severe erosion problems in soil compacted by vehicles 
(Webb  and Wilshire 1983). The most important contributor t o ,  increased erosion is h e  
decreased infitmion rate of rain in soils, which is c a w d  by  compaction  on  vehicle nai ls  
(Webb and Wilshixe 1963). As the soil becomes more compact. the  infiltration m e  decreases, 
causing increased runoff during rain events. This increased runoff then leads to increased 
erosion. The eroded soil can cover vegetation  that  was  not iniUaUy disnubed by vehicles. Once 
the vegetation is covered. it dies, inc.rcasing erosion by additional devegetation of  the area 

roads. aircraft landing areas, and construction on old sites where existing buildings have been 
4.1.1.2 Construction Operations. Construction operations include new buildings, 

removed. The greatest soil disturbances would occur during the construction of facihties in 
previously undisturbed areas. Soil cmnpaction from construction vehicles, worker parking. 
and  roads used to gain site access would result in soil compaction. Dcvegetation  of  the  area 
resulting from construction activities also would occur. Construction of buildings,.-roads. and 
aircraft facilities would require associated drainage controls. This would  include the 
construction of small drainage ditches and large man-made arroyos lo handle  the  greater  flow 
of water. Cyclonic effects by permanent structures would need to be addressed with 
landscaping or building design. Construction on existing disturbed arcas would not cause new 
soil disturbances unless facilities were expanded beyond  the footprint of the former facility. All 
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l and-d ish ing  construction activities  can  potentially damage or destroy cultural resources. 
Indirect impacts can also occur. For example. runoff water channeled by culverts can cut into 
cultural deposits. 

4.1.1.3 Effects of Missile Impacts. Repairing areas  damaged by missile impacts  would 

The amount of soil disturbed by missile impacts depends on several variables (Moore 1976): 
cause soil compaction and devegetation  when accessing the site and f&ng in  the depressions. 

The effect  of  the  angle of  impact  on  crater size. For impact angles lower 
than 15 degrees from  the horizontal. a furrow or chain of depressions may 
be produced. A high  angle of impact  may  result in smaller apparent 
depressions in certain  target  materials, especially porous materials. 

The relationship of the sizc of  the depressions to  impact energy. Linear 
dimensions of  the craters are proponional to the h e t i c  energy of the 
missile. 

The compressibility of impact ana material. T h e  soils dispersed from the 
depression upon missile  impact are composed of sheared and compressed 
soil. Soils have been found that  have twice the density of their natural state. 

The effect of water on the impact area material.  Missile  impact depressions 

two features in common:  their  ejecta includes l inle or no sheared or 
in water-sanuated gypsum lake beds  and in moist gypsum lake beds  have 

compressed target material,  and depressions tend to be larger than those in 
drier material. 

little cohesion. fissile impact  ejects  debris  that creates additional depressions. Where  surface 
Secondary impact depressions may be produced  when surface materials, such as sand, have 

materials are cohesive no secondary depressions would be produced, but the surface may  be 
littered with fragments (Moore 19715). 

Other programs including  National  Aeronautics  and Space Administration (NASA) and  space 
programs, equipment component or subsystem programs. research and development. and 
special tasks. are not expected to impact geology or soils because they have  no d i r e c t  physical 
effects on geology or soils. Sp:ific projects, however, will b e '  required to address any 
potential impacts in their associated  NEPA  documents. 

4.1.2 No Action Alternative 

those resulting from the  proposed action. This is so because  the  no  action  alternative  prohibits 
Consequences to geology and soils resulting  from  the no action  alternative may  be fewer than 

the proposed alternative any  projects  proposing  such  developments  will  be  required to address 
additional construction. or testing  of  programs  employing  radically  new  technologies.  Under 

potential impacts on geology  and soils in  their  associated environmental documents. 

4 . 2  HYDROLOGYMATER RESOURCES 

This section describes the  potential  impacts on hydrology  and  water  resources at WSMR from 
implementation of the proposed  action  and  the no action  alternative. In h s  assessment, current 
and  past WShfR activities  and  resulting  environmental consequences were  used  to assess 
potential future consequences of activities at WSMR. 

4-3 



WSMR RANGE-WIDE  ENVIRONMENTAL  IMPACT  STATEMENT 

Continued monitoring of groundwater levels and water quality characteristics arc particularly 
imponant for assessing possible impacts of ongoing and future water supply development and 
waste disposal practices at WSMR. As an example,  specific monitoring requirements for W t e  
Sands Test Fachty (WSTF) are given in Table 4-1. Sirmlar requirements arc required for the 
WSMR Main Post and other permanent facihties such ar SMR, HELSTF. and SRC. Because 
the details of future programs cannot be anticipated at present, only a general  programmatic 
framework of water resources impacts can be provided in this document. Impacts associated 
with specific projects would  be  analyzed in project-specific NEPA documents tiered 10 
EIS. 

T h e  following activities were considered as criteria for identifying water  resources  impacts: 

water supply  needs, as identified by each program  activity along with 
permanent and tempomy personnel associated with  that  program ( k t  as 
well as support, if wmmted); 

wastewater disposal (sewage and any program activity residuals potentially 
affecting nearby water resources); and 

characterization  and  impacts of any  other program aspects affecting water 
demands. wastewater disposal, or potentially  affecting  nearby  water 
resources. 

Regarding nearby water  rcsoutres impacts. it should be kept  in mind that for many arcas of the 

depth below  land surface and often are 100 saline  for direct potable  water supply  purposes (see 
WSMR site. surface water resourc~:~ arc nonexistent and groundwater resources arc at some 

Section 4.8.1.5). 

For assessing programmatic water ~rcsources-related impacts of each major program categoly. 

adverse if any of the following occumd (U.S. Navy 1993): 
the following sigmficancc criteria were considered. Impacts to water resources would be 

the program required development of new  sources of surface water or 
ground water  supply, or necessitated construction of a new or expanded 
water trrarment facility; - the program caused changes in either sod perc~lation mtiior h, amount of 
impervious cover resulting in a change in the rate of surface  water runoff; 

.. 

the program altered the  natural drainage system of an impacted area; 

pcak runoff  flows in excess of prc-development (cumntly observed or 
estimated) peak flows would be caused by  program  implemcnration; 

svucfurts or facilities would be located within a Federal  Emergency 
Management Agency (FEMA)-delincated IOO-year floodplain or in 
prone to localized flooding; 

the program would cause excessive turbidity or sedimentation in n & a l  
water bodies or stream courses; 

the program would impair the designated beneficial uses of surface water or 

quality, water depth or 
groundwater resources within  the  affected area, due  to changes in water 
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Table 4-1 
WSTF monitoring for drinking  water and wastewater 

Variables - Sample  Frequency 

kinking  Water 
Chlorine  Content  Hardness  monthly 

Volatile  Organic  Compounds  monthly 

Coliform quarterly 

Inorganics  (health  standards)  annually 

Nitrate every four years 

Yastewater 
PH weekly 

Dissolved  Oxygen 

Temperature 

Sample  Location 

tap water  at  major  facilities  (100. 101 
120. 200. 300, 400. 800). U.S. Air 
Force  guard  shack, and  TDRSS 
buildings 

water  wells I and J 

tap  water  at major facilities (100 .  101 

Force  guard  shack.  and  TDRSS 
120. 200. 300.400. 800). U.S. Air 

buildings 

water  supply  wells I and J 

water  supply  wells I and J 

ource: NASA 1989. 

a 

I 
program implementation  would  reduce spring runoff or result in Localized 
arca(s) of predevelopment water  levels  that  would  decline  below  root 
depths of  riparian  vegelation or dry up or diminish the flow of  natural 
springs. 

In evaluating  potential water-re1atc.d impacts, consequences of  anticipated  major  program 
activities were  calegorized as follows: 

not  adverse if there is no potential  to  exceed  the  impact  criteria  listed  above. 

potentially  adverse  but  mitigable  if  there is a  potential to exceed the impact 
criteria  listed  above  but dl potential consequences could bc readily reduced 
through accep~ed cnginecring  procedures or by mitigative  measures, or . - ' 

potentially  adverse if there  is  a  potential  to  exceed  certain of the impact 
criteria  listed  above  and  the  anticipated  impacts  cannot be mitigated readily. 
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4.2.1 Proposed Action 

The major program activities considered in this EIS an listed in Table 4-2. This table 
summarizes relevant aspects of 34 major  program activities with regard to water resources. 
Potential impacts at the WSMR site are discussed separately from possible  off-site impacts. 

4.2.1.1 WSMR Site. T h s  s'zction describes potential impacts on water resources within 
the boundaries of WSMR. hpac l s  are summarized by program category. 

Water  Resources Impacts by Major Program Category 

,4ir-to-Air/surface P r m  - Because no construction projects have been described for th ts  
category, no construction-related water resources impacts are expected. Fixed-wing aircraft 
affiliated with these programs would take off and  land at Holloman Air Force Base (AFB). 
Mmiles for thcse programs an mounted on aucraft and typically use  solid fuel propellants. 
Pollutants of concern q a c t  principally  high-altitude air space and would not be expected  to 
impact water rrsourccs locally. Targets include unmanned aircraft and ground-based vehicles. 
Debris  from missiles and targets on the ground surface generally are retrieved. Some activities 
in air-to-aidsurface programs would  require  portable generators. Fuel spills might occur and 
potentially could adversely  impact  water resources; howeter. such  cases arc mitigable and can 
be included in contingency spill prevention or clean-up remedial actions. 

NO detailed water resources infonnation is available to date for the 1020 ADP, the Advanced 
Medium Range Air-teAir Missile ( A " )  (US. Au Force  1992). or the Bright-Eyes 
programs.  Bccausc personnel requirements have  not been estimated (Table 4-2). demands for 
potable water and ponable toilet  facilities  cannot be estimated at h s  time. However, overall 
water-related impacts of these three programs arc judged to be relatively minor compared to 
other identified major programs. 

This assessment of impacts is based upon a m m d y  completed  Environmental Assessment 
(EA) for the Brilliant Anti-Armor Submunition (BAT) Program (US. Army 1993j). Permanent 
WSMR based personnel involved in this program  total 50; for a given mission, a total of 1 0 0  

significant size arc known to be located within or near BAT Program operational sites or within 
field and support  personnel may be involved (Table 4-2). No perennial streams or springs of 

designated  possible impact areas (US. Army 1993j). Thus, no advelsc surface water impacts 
are expected as a result of this proposed program activity. Likcwise;.the potCntial for adverse 
impacts on groundwater  resources  is anticipaud to be iusigr&cant (US. Army 1993j). 
Groundwater quality in most BA7 impact areas is relatively saline and, hence.  inferior or 
nonpotable. The estimated groundwater yields from aquifers underlying BAT Rogram 
operational sites greatly exceed the .anticipated needs (US. Army 1993j). 

hcsuming a worst-case, per-person consumptive use of 3 x 10 m3ls (70 GPD) of potable 
water (Baca, pen. com. 1992). the anticipated work force of 30 personnel would require 92 x 
10 m3/s (2.100 GPD) (U.S. Army 1993j). It is anticipated that all potable water needs will be 
fulfilled through trucking  wafer to the BAT sitcs. According to  Baca  (1992). the water for h s  
and similar program would be auckd by two 18.9-m3 (5.OOO-gal) tankers from the Stallion 
Base water source. All potable water usage  would constitute a consumptive use, iic -defined by 
the New Mexico State Engineer  Office; this use would be within existing water rights held  by 
WSMR. 

installed. serviced, and replaced on an as-needed  basis (US. Army 1993j). 
All BAT Program operational sites would  include  portable toilet facilities. These would be 
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Table 4-2 
Summary or water  resources  aspects of major programs at WSMR 

I NUMBER OF PERSONNEL 
Prngram  Per 
Catcgllry  Prngrmn  Namc Permanent Mission Construclion lor Each Mission 

Source o l  Water Additional 
Water  Rcauirements 

I 
Air-In-AirlSurlace IO20 ADP 

BAT 

AMRAAM 
Bright Eyes 

Suhlolnls 

Dispenscr  or US. Air Force 

Subtota ls  

Equiplncnt JSE Optical Guided 

Bomh  Drop TCT RIG 

Compnncnt  Weapon I ur Subsystem LORAINS 
DIRTIBICT 

Subtotals 

High-energy Laser ALPHA 
Sublotnlr 

NASA and  Space 
Space Shuttle  Program Support 

Subtotals 
SSTC (SS Trainer) 

-. 
50 

- 
- 
50 

0 

0 

30 

3 

33  
- 

- 

- 

17 
17 

NIA None. 

containers. 
19.L  (5-gal) 

- 
- 

Portable toilets wi l l  
be  used. 
- 
- 

All  water trucked in.  WSSH has i ts own 
septic lank. 
Water  used lo condition 
the runways. 

Same as Space  Shuttle.  Same as Space Shuttle. 

I (table  continues: 
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able 4-2 (continued). 
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NUMBER OF PERSONNEL 
ogram Per Source of Water Additional 
3tegory Program  Name  Permanent Mission Construction for Each Mission Water  Requirements 

- 

:senrch  and 
)evelopmcnt GBR 

ubtolals 

xc ia l  Tasks U.S. Air Force 
special tasks 
Recovery  and EOD 

US. ARMY 
s p c i a l  tnsks 

DNA HE PHEN 
Range tests 
R I D S  

ubtotalr  

urface-toAir ERINT 

FAADS 

25 

35 

- 
(EOD) 20 
(Rsovery) 

25 
- 

- 

- 
- 
45 

(ERINT) 5 
(ETSI 8 
a “IC W” 

0 unspecified 

20 

- 
12 NIA 

- 

(ERINT) 30 unspecified 
(ETSI 12 
’ 363 none 

70 GPD (mal) 
hauled to sites from 
WSMR supply. 

- 
Individual 
responsibility. 

lmpon potable water. 
Source  unspecified. 
Trucked to ORC from 
carrizozo 
(600 quarts p r  day) 

R-409 site: septic holding 
tank. LC-39 and IFC-25: 
portable latrines. Soakage 
pits for other domeslic wlw. 

- 
None. 

Portable toilets 

Three to f ive ponahle 
Ioilets per mission. 

(table  continue 



'able 4-2 (continued). 

NUMBER OF PERSONNEL 
.ogranl Per  Source of Water Additional 
atcgury  Program  Name  Permanent Mission Construction for Each Mission Water  Requirements 

I ., I 
I It, A K 3G 20 NiA Trucked lo sites. ORC:  existing septic tank. 

NCTR 

NLOS ncme none . unspecified 2.271 L. (600 gal) WSMR sewage  system. 

(2.100 GPD) 

to site. 
20 50 NIA Potable  water  trucked 

Others: portable toilers. 
None. 

per iesi day 

PATRIOT 
R A M  

from post supply. 
undclermincd 20 

I5 
NIA 

none  none 
Unspecified.  Portable toilets. 
170,325 L (45.000 gal) Septic  tank  and  leach 

source not Spccified. 
per  year; field at RAM sile. 

STORM - - 
THAAD 50 I50 75 LC-37: WSMR supply 

STRONG site: trucked. 
Unspecified. 

ubtotols I I5 555 95 

urlace-to- ATACMS - - - LC-33: Local supplies 
surface 

Rinsing trucks and other 
Deerborn: wcked. 

LOSAT unspecified  unspecified  unspecified 346,729 L (91,606 gal) 
equipment (no soap). 
Stationary  sewerage 

Navy Gun 4 I5 Potable  water trucked None. 
per year. 

20 
at Small Missile Range. 

to site. 

- - - 

ubtotols 

(table conti 
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Table 4-2 (continued). 

NUMBER OF PERSONNEL 
Program 
Calegory Prqrarn Name  for  Each  Mission  Water  Requircrncnls Permanent Mission Construction 

Per Source or Water Addilionnl 

Target  Syslerns XQUH- I B 

QS-55 
Sublolals 
Mt!erdogical and 
upper  atmosphere 
prober 

Subtolals 

GRAND TOTALS 

I 20 - Trucked in using  Portable  toilets, 
19-L (5-gal) 

- - - - conlainen. - 
I 20 - - - - - 

31 I 800 95 

Source: U.S. Army 19938. 

* Des11 indicates  no  date  available. 

Notes: gal = gallon 
GPD = gallon per day 
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hrcraft Dispenser or Bomb D 
TNG or related programs. Aircraft  based at Holloman AFB are involved in program missions. 

rou I’roPrams - No detailed information is avadable about TAC 

Dispensers, bombs, and explosives are dropped from these aircraft. and certain residuals from 
these munitions may impact l o c a l  remote areas. However, impact areas are quite  isolated 
(section  4.3.1.4).  and potentially adverse water resources impacts from explosive detonations 
in bomb-drop missions should be considered mitigable. 

DIRTBICT or the LORAINS(/INER) programs (Table 4-2). Testing of optically-guded 
Eauipment. Comuonent. or Subsvstem - No water resources information is available for the 

weapons and sensors will require 30 permanent employees for the JSE Optical Guided  Weapon 
Program. These personnel are presumed to be supplied  with water from the  WSMR  water 
supply system. For each mission, an additional 10 personnel will be supplied with water from 
18.9-L (5-gal) containers. A presumed consumptive use of 18.9  L per day ( 5  GPD) per  person 
or 189 L p e r  day (50 GPD) p c r  mission  would be required. There are no  additional 
requirements for water. Portable toilets would be used for sewage disposal. 

Hieh-enerev Laser P r o e r n  - Nu detailed  water resources information is available for the 
ALPHA Program. Because no  personnel requirements have been  estimated  (Table 42). 
demands for potable water and  portable  toilet  faciiities cannot be estimated at this time. 
However, these overall impacts are judged to be relatively minor compared to other identified 
major programs. 

FASA and %ace Promam Supon; - AU the missions listed  in  the data base for the  Space 

coincides with  the Shuale Trainer R-ogram, is impacts are included in  that  program;  the same 
Shuttle Program consist solely of pa.perwork  activities  wilhin  the range. Because this prosam 

by  truck from existing WSMR supply sources, operates two shifts per  day for shuttle pilots 
17 personnel staff both programs. White Sands Space Harbor (WSSH). which receives  water 

practicing approaches and landings in  the Shuttle Training Aircraft. Assuming a per-capita 
water consumption of 37.9 L per da:y (10 GPD) on a year-round basis, approximately 379 m3 
(1OO.OOO gal) per year  of  water is consumed for potable purposes at the WSSH site. Water 
also is used to condition the  runways for practice landings. This conditioning involves wetting 
the natural soils for compaction and dust control. The quantity of water currently used for t h ~ s  
purpose is unknown but is estimated at over 3,785 m3 (1,000,000 gal) per year. The water is 
trucked to the  site from existing two  non-potable  water supply sources at WSMR. WSSH has 

treatment plant. 
its own septic tank which is drained by WSMR and is  disposed of at  the Main Post wastewater 

The WSTF Wells I and J were  drilled in  1963.  Pumping  and water level records indicate  static 
water levels have  not  changed  much  since  then.  when  they were 96 and 108 m (315 and 355 
ft). respectively. below ground level.  Static  water  levels  are now 96 and 102 m (315 and 335 

aquifer and has a static water level oi 97 m (317 ft). Pumping  at a rate of 470 gpm (30 Us) for 
fi) for Wells I and J. Well K, drilled  in  1993.  is  located  between  Wells I and J in the same 

at about 4.6 m (15 ft) since 1963. ‘Well K. pumping at a rate of approximately 47 Us (750 
up to 12 hours, the drawdown below static  water  level for Wells I and J has remained  constant 

gpm). has a drawdown of approximately 18 m (58 ft). Present water consumption at WSTF if 
approximately 11.4 mL (3 million g d )  p e r  month  and docs not impose an overdraft  on  either 
the present wells or the  basin  water  resources.  It  is  probable  that  present  facilities  could  easily 
satisfy from three to four times the  present demand. 

Research  and DeveloDment -The Theater  Missile  Defense (ThID) Ground  Based  Radar (GBR) 
Program is expected to last three years and require  approximately 21  to 15 personnel. 11 is 
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anticipated that water supplies for selected TMDGBR test sites would be transported to each 
site by truck (US .  Army Space and Strategic Defense Command  (USASSDC)  1993a). 
Movable water supply bladders may be placed at required locations and  filled with water from 
existing WSMR supply sources. Estimated maximum daily usage at a selected ThtD-GBR test 

daily maximum water  usage would be 6,624 L per day (1.750 GPD).  However. a more 
site  would be 265 L (70 gal) per person. For the estimated 25 people  involved  in the tests, the 

reasonable average  water use may be approximately 95 L (25  gal) per person presuming that 
water use is primarily for drinking and sanitary utilities and not for batlung.  Thus, the average 
daily water use for 25 persons involved in a selected test would be 2.366 L per day (625 
GPD). 

Wastewater would be hsposcd of in portable  latrines and a septic tank system. At the R-409 
site, a septic holding tank would te used. At thc Launch Complex (LC)-39  and IFC-25 sites. 
portable toilet facilities would be used. Wastes from these portable latrines and septic holding 
tanks would be  pumped periodically by licensed contractors and  taken to the  wastewater 
trearment  plant at the Main Post. other domestic wastewaters (gray water) would be disposed 
of in  soakage  pits using approved procedures. No surface waters are known to occur at any 
TMDGBR alternative  site.  and groundwater resources are estimated to occur several hundred 
feet below the Found surface at these sites. In addition, groundwater underlying the altemative 
sites is. for the most part, relatively saline and of inferior  quality. 

b c i a l  Ta& - Insufficient information is available to assess the  potential  water resources 
impacts of the following special task missions projected for the proposed action: Air Force 
Special Tasks, Army Special Tasks. Ikfense Nuclear Agency HE PHEN, Range Tests, and 
RTDS. For a field training exercise such as that described for the Richardson Ranch Training 
Complex  (RRTC) (Section  4.3.1.1 1) or for  Anny Special Tasks. potable  water  and ponable 
toilet facilities would k needed for 60 to 150 field p e n ~ ~ c l .  rcspectively. Water impacts are 
expected to  be minimal. Water resources impacts of spxific special task missions would be 
assessed in project-spccific NEPA documents tiered to t h i s  EIS. 

The level of activity for the Army Rccovery  and Explosive Ordnance Disposal @OD) 

Water requirements arc the responsibiliry of each individual activity. An estimated 12 personnel 
associated with  the  proposed  action. is presumed to be at the level for tbc no action alternative. 

are involved in a given mission (US. A m y  19930); overall, th is  total water  demand is judged 
to be reldvely small in comparison with other major programs. For-the permanent personnel 
(20 involved in EOD and 25 in recovery. Table 2 W.S. Army 1993g1).  it is presumed  that the& 
water needs, when  not  in the field, arc provided by existing  Post Headquarters sources. 

e-to-Atr Prom 
affected environment of each program. as discussed below. Of the major programs covered in 

- A number of programs in this category ham EAS describing the 

th is  category, only the Theater High Altitude Area Defense CIHAAD).  Non Line of Sight 
(NLOS), and Extended Range In tc rupt  Tcchnology (EIUNT) programs include proposed 
construction activities. Launch complex  and building s t r u m  arc planned to suppon these 
projects. In general, conscrucuon  would  take  placc at the beginning of a program  and  would be 

considered distinct from those occurring during planned operational activities.  It- is presumed 
completed within several weeks c)r months. Land disturbances during construction are 

that good engineering practices would be implemented to minimize erosion and  other  water 
related construction impacts. 

At launch sites, solid fuel rockets characteristic of surface-to-air missiles may impact  nearby 
surface  water resources. Any fuel  spills would q u i r e  quick response from WSMR personnel 
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through  implementation  of its lnslallation  Spill  Contingency  Plan (U.S. Army 1993b). This 
plan  is  designed to minimize impacts  on  both surface water  and  groundwater resources of an 
area  impacted by a spill. Because  rocket  motor  exhaust  typically  would disperse hydrogen 
chloride, carbon monoxide. and  particulates (such as aluminum oxide), these substances may 
affect the nearby  land  surface  and  associated vegetauon. Depending  upon the occurrence of 
precipitation events, runoff or water percolating  through  underlying soils might be impacted 
locally.  However, inasmuch as surface  water  bodies  are  rare in the region  and  runoff or 

effects would be needed. It is judged that water-related  impacts of these substances would nor 
subsurface percolation  due to precipitation  occur  infrequently. locahed monitoring of such 

adversely  affect  regional groundwater resources over the  long tern. 

Water-related  impacts  of  the ERII\T Program are described in U.S.  Army Suategic Defense 
Command (USASDC 1991~).  The number of personnel  required for ERINT Program 
construction  activities is unspecified (US.  Army 1993g). Personnel  requirements are 
summarized in Table 42. For field aspects of this program, potable  water  would  be imponed; 
however. the source, means, and amounts remain  unspecified.  Portable  toilet  facilities, are to be 
provided  for  field wrsonnel  suuwrtine each mission. Also. the ERINT €4 should be referred 
io regarding potintial enviro&entd-impacts of the STORM (UDS 1 I )  major  program 
(USASDC 1991~).  

The Forward  Area Air Defense System (FAADS) and FAADS C21  programs are considered in 
combination for the purposes of this impact assessment. An EIS has been prepared  for the 
basic FAADS Test  and  Evaluation Program (U.S. Army 1993b). Impact areas generally are 
located  between  the  Oscura  Range  Center (ORC) to  the  southeast  and the North Orura Range 
Center (NORC) to the northwest (US. Army 1993b).  Drainage ways generally are ephemeral 
streams. Several  ephemeral springs occur in the Oscura  Mountains  and Garden Spring Canyon 

Tularosa Valley.  Underlying groundwater resources  are  highly saline (US.  Army 1993b). 
area.  and  intermittent  storm-related sueamflows in Salt  Creek  occur  southeastward into the 

a "few" permanent personnel are specified.  Potable  water  would be trucked  to the ORC from 
An estimated 300 personnel may be required for program  activities (Table  4-2); however, only 

CanizoZo (Figure 1-1);  quantities  are  estimated at 568 L per day (150 GPD). The Camzozo 
public  water  supply has the  capacity to produce 852,000 L p e r  day (225.000 GPD) (U.S .  

Between three and five ponable toilets would be required in h e  field p c r  mission (Table 4-2). 
Army 1993b); thus. no adverse  effects  on  water  supplies are expected  from h s  program. 

However. other test personnel and observers at the ORC  would be using  stationary.  permanent 
sewerage  facilities at that location. In summary, the FAADS and FAADS C21 programs  field 
operations  should  result  in no significant  adverse  water-related  impacts.  However it should be 
noted  that the FAADS program  outlines  a  single  full-scale FAADS, test.  including  use of 
aircraft,  missiles. ground activity,  and obscurants. Detonation  of  explosives or live  warheads 
used w i h n  the FAADS Program has the  potential  to  ignite  ground  fires  (Section 4.3.1.2). If 
this  were to occur, standard  WSMR  range  safety  and fue suppression  procedures  would be 
implemented.  In  the  event of a  wildfire,  particulates.  volatile organics, and niuogen  oxides 
would be among the substances generated,  and  these  might  affect  water  resources  locally. The 
time-schedule  intensity of this program has a very minimal potential IO impact  water  resources 
in the immediate area; however,  any  potentially  adverse  impacts  should be mitigable. 

Water-related  impacts  of the Homing All the  Way to Ki l l  (HAWK) (HIP) Program are 
discussed  in  the  EA  for the  HAWK  Missile  Program  (WSMR  Environmental  Services  Division 
1993a). Groundwater resources  impacts are judged to be very  minimal.  Groundwater  depths 
range  from  approximately 73 m (220 ft) to more  than 98 m (300 ft) below ground surface 
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( W S M R  Environmental Services Division 1993a). In most cases, groundwater quahty 
underlying  impact areas is highly saline,  thus,  nonpotable. 

An estimated 7,949 L per  day (2,100 GPD) would be trucked to  staffed HAWK Program 
operational sites. This estimate presumes  a daily water requirement of 265  L  (70 gal) per 
person (20 personnel per mission), which is judged to  be worst case.  The  estimated 30 HAWK 
Program  pcnnanent staff arc assumed to be located  at Post  Headquarters. Any  HAWK 

portable toilet facilities would be provided as needed ( W S M R  Environmental Services Division 
Program  personnel located at the ORC would use existing  septic tank fachties; otherwise. 

1993a). 

The  Phased-Amy Tracking to  In&xccpt of Target (PATRIOT) Air Defense System is described 
by the US. Army (1982b). PATRIOT system testing at WSMR is located at LC-38 (Baca, 
pers.  corn.  1992; U.S. A m y  1993g). NO known system-specific environmental 

2); however, mmanent staffing  dedicated to this maior   roe ram is not scecified. Additional 
documentation  has been comp1etr:d. Up  to 20 personnel per test have been  identified (Table 4- 

The Rolling Airframe Missile (RNVI) Program has  been covered by an EA (US. Army 1993g). 
h m a n e n t  perS0MC.l total 15 (Table 4-2).  Pot2ble watcr requirements arc specified at 4,259  L 
per day  (1.125  GPD)  for 40 days  per  year, or approximately 170 rn3 (45.000 gal) per year 
(US. Army 1993g) and would be met from existing WSMR water supply  sources. The RAM 
Program areas encompass  LC-50 and LC-34.  A  septic tank and  leach  field system would be 
used at the RAM R0ga.m location (Table 4-2). 

An EA for the THAAD Program has been  completed by the USASSDC  (1993b). Some 
construction-related activities are included and a 75-person work force is estimated (Table 4-2). 
Cenain test activities at Holloman AFB would take place  at existing facilities  and  would not be 
expected to affect the use of ground water resources or the existing water resources of 
Holloman AFB. The WSMR site is involved in test  site development and fight preparation 
(USASSDC  1993b); however, no water resources-related impacts are anticipated. An estimated 
50 permanent personnel are involved in the THAAD Program; 150 add~tional personnel would 
be involved in a given flight  test. The LC-37 and STRONG sites would be used during flight 
testing at WSMR. At LC-37, the  Post  Headquarters wawr supply would be'used; potable water 
would be trucked to the STRONG site from existing WSMR water sources. No adverse 
impacts arc anticipated regarding water quality as a result of flight tests (USASSDC 1993b). 

Surface-to-Surface P r o m  - An EA has bcen completed for thc hy Tactical Missile 
System  (ATACMS) Program (U.S. Army 1991~). One or more conflagration tests arc planned 

around  a test missile.  Up to 10 target vehicles may be involved in a given test.  and power 
for this program  (Section 4.3.2.3). For such  a  test, 13.250 L (3.500 gal) of jet fuel arc burned 

generators arc proposed for use- at thc RATSCAT and Deerhorn sites.  Hence, possible fuel 
spills  would be han'dled under provisions of the Installation Spill Contingency Plan. The 
available Post Headquarters water supply would be used for potable water at LC-33: at the 
Deerhorn site, potable water would be trucked in  from existing  sources. Volume' requirements 
are not specified at this time; however, the amounts arc not anticipated to adversely impact the 
WSMR water  supply (US. &my 1991~). Additional water use would include rinsing trucks 
and other  equipment; no use of soap has ken specified (Table 4-2). It is presumed  that  rinse 
water would be collected for trcatmmt at LC-33, but  not  at the Deerhorn site. 
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Several  warhead  impact  tests  have  been specified, and  Phase 1 and Phase 11 impact areas 
potentially  may  affect  nearby  water sources. These include  Mound Spring, Malpais Spring, a 
nearby stock tank, and Salt Creek adjacent to the ABC-I Warhead  Impact  Target (WIT) (U.S. 
Army 1991e). In order to minimk 
(U.S. Army) and  Holloman  Air Force Base ( U S .  Air Force) have  entered  into  a  cooperative 

' the potential  impacts to these  sensitive habitats, WSMR 

agreement  with the WSNM (National  Park Service), the USFWS and the NMDGF. This 
agreement  commits to the  creation I o f  lunited use areas around the whlte Sands pupfish habitat 
as well as a  variety  of  other measures to  avoid harm to h s  species. In  addition  to  the 
cooperative  agreement,  a  White Sands pupfish management  and  recovery  plan is being 
developed by WSMR. Thls plan will further define specific  management prescriptions for the 
protection  and enhancement of this species. 

Relevant  information  regarding  the  Line of Sight Anti-Tank (LOSAT) Program is obtained 
from the U S .  Army (n.d.a). Program personnel  requirements  have  not  been specified. The 
Small  Missile Range would be used for program  testing. The water supply at this facility  is 
slightly  over 346 m3. (91.600 gal) per year, and  there are stationary.  permanent sewerage 
facilities at  this  location. 

Potential  Navy Gun Program impacts have  been  evaluated in an EA ( U S .  Navy 1993). Tests 
could  begin in 1994 and run  through the  year 2010. Approximarely 100 projectiles per year 
could  be fmd  in up to five  WSMR  impact areas. A shon-term increase in water  demand is 

construction work force (20 personnel). This small increase  could be accommodated by  the 
anticipated for construction-related  activities,  such as dust  suppression and supply for the 

the proposed facilities  would m d f y  the  natural  topography  possibly  increasing soil erosion 
existing  water supply system; thus.  this  is  not  considered an adverse  impact.  Rough grading of 

rates  in  unprotected areas over the short term. Storm runoff  diversions from construction  sites 
to natural drainageways during construction  might  result in very limited adverse downstream 
impacts, such as channelization  and  entrenchment  due  to the erosive power of high, sediment- 
laden flows ( U S .  Navy 1993). Also, construction  activities  could  result in accidental  spills  of 
diesel fuel, lubricants. or other  potentially  toxic  construction  materials.  negatively  impacting 
surface  waters and, potentially. underlying  aquifers. However, based  upon  the  general 
lithologic  conditions  (includmg  hardpan)  and  the  general  depth to the water  table  (commonly 
exceeding 30.5 m [ I 0 0  A] below ground surface  throughout  most of the program area), the 
potential for negative  groundwater  resources  impacts  resulting  from  a  spill is considered 

. '  minimal. No new  water  supply sources or treatment  facilities would b.needcd. 

Based upon depths to groundwater  commonly  exceedmg 30.5 m ( 1 0 0  A) below  ground 
surface, no adverse impacts  from an accidental release of potentially  hazardous  materials  into 
the soil and  underlying groundwater would  likely  occur ( U S .  Navy 1993). 

A total of 20 construction  workers  have  been  projected  for the  Navy  Gun  Program  (Table 4-2); 

employees  would be needed for the testing  programs ( U S .  Navy 1993). All potable  water 
15 personnel  per  mission  are  indicated.  However. the Navy Gun Program EA indicated  that 30 

needs are to be fulfilled  through  water  trucks  supplied  from  existing  WSMR  sources: no daily 
consumptive  water use has  been  estimated. 

No known  environmental  documentation has been  completed  for the NCTR Program. 
Permanent  personnel total 20. and up to 50 personnel  would be required for a  given  mission 
(Table 4-2). Potable  water  would be trucked to the  field  site(s)  from  existing  WSMR  supply 
sources.  and  no  additional  water  supplies  are  judged to  be required. 
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The US. Army (1992~) has prepared an EA for the NLOS Program. No additional project- 
related personnel requirements have been identified for this EIS (Table 4-2).  The EA (U.S. 
Army 1992c) indicates that  between 25 and 50 project-related personnel may require potable 
water. Potable water  will be provided by the "low-level" WSMR  water supply  system at  the 
Post Headquaners; a requirement of approximately 2,271 L per day (600 GPD) is projected for 
each test day. The projected total water  use during NLOS testing is 45,425 L (12,OOO gal), 
which is approximately 0.002 percent of total annual  WSMR Post Headquarters use. l h s  

would be  used for sewage.  This system also  services the LC-50 site (U.S. Army 1992~).  No 
water requirement is judged to be minimal. The WSMR Post Headquarters wastewater system 

ponable latrine  facilities  would be established unless current facilities  were found to be 
inadequate (US. Army 1992~). Should  portable  latrines be necessary, they would be provided 
at a 1120 1auine:personnel ratio and scheduled maintenance  would be performed by an 
approved contractor. Regardmg wastewater and garbage disposal facilities. the proposed 
project  activities are not expected to increare their use to a point that would jeopardize their 
integrity. Should it  become obvious that these systems arc overloaded. additional  facilities 
would be provided by the projec!. to ensure that existing facilities do not cause environmental 
degradation. - 

rotary-wing drone target is used. T h i s  type of target then is used  for  testing Stinger,  Chaparral, 
- For the XQUH-1B Program, a full-scale UH-1 helicopter at a 

and HAWK missiles. A single  (equivalent) personnel staff ovt~secs t h i s  program.  For a given 

potable water is trucked in using  18.9-L (5-gal) containers and portable toilet facilities arc used. 
test application. up to 20 WSMR staff may be involved  (Table  4-2). For 'field operations, 

4.2.2 No Action  Alternative 

Criteria used  in addressing potential impacts of the no action  alternative arc described above. In 
cases where substantidy  Merent levels of activities are indicded for the no action  alternative 
than for the proposed action,  spx:lfic  descriptions of potential  impacts are discussed  below. 

to the differing levels of activity. 
Otherwise. it is suggested that the degrec of impacts on water resources would be proportional 

4.2.2.1 WSMR Site. Water resources-related impacts in thcse subsections have becn 
developed for the no action  alternative  based on detailed  information  and data regarding 
currently planned major project activities 85 described in Key Program Descriptions, WSMR 
Range-wide EIS (U.S. Army 1993g). This information. compiled for 34 identified major 
progranl activities, was compiled in October 1993. The major program  category  delineations 
have been maintained in thcse subsections. 

Water  Resources Impacts by Major Program Category 

-gory. Thus, no consuuction-elated water resources impacts are 
expected. Fixed-wing aircraft affilirted with WSMR air-to-air/surfacc programs would  take off 
and  land at Holloman AFB. The missiles in these  programs arc mounted on aircraft and 
typically use solid fuel propellants. Pollutants of  concern  impact  principally  high-altitude air 
space and would not be expcctcd to impact  water r e s o ~ e s  locally. Targets  include  use of 
unmanned aircraft and ground-based vehicles. Debris from missiles and  targets on the ground 
surface generally arc retrieved  if  rcadily located. Some activities in air-to-air/surface programs 
will  require  portable generators. Fuel spills might occur and could be potentially  adverse: 
however, such cases arc mitigable and can be included in contingency  spill  prevention or 

- - As indicated in Section  4.2.1 . I .  no construction proj=ts have 
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cleanup  remedial actions. Fuel or  chemical spills in Wlute Sands pupfish  habitat  could be 
devastating  to the species and may not be mitigable. As per  the 1994 Cooperative  Agreement 
for the  Protection  and Maintenanw  of Wlute Sands pupfish  between  the  U.S.  Army. U.S. Air 
Force, WSNM,  USFWS, and  the NMDGF, Whrte Sands pupfish  habitats will be designated 
limited use areas IO preclude a c c m  and avoid the  potential of spills at these sensitive sites. 
T h s  agreement also includes  a  viuiety of management  prescriptions to prevent  impacts to the 
pupfish habitat. 

As  indicated in Section 4.2.1.1, no detaded water resources  information is available  for  the 
1020 ADP. the Ah4RAAM. or the Bright Eyes  programs. Because no personnel  requirements 
have been estimated flable 42). demands for  potable  water  and  portable  toilet  facilities  cannot 
be estimated at this time. However, these  overall  impacts  are judged to  be  relatively  minor 
compared  to  other  identified  major  programs. 

Based  upon a recently  completed LA for the BAT Submunition  Program (U.S. Army 1993j), 
the  impacts of  the  no  action  alternative  would  be  lower  than  those  under the proposed  action. 
which was considered  not  significant  in  the €A's Finding of No'Significant Impact (FONSI). 

Disuenser or Bomb Drou P r w m  - No detailed  information  has been provided  about  the 
TACnNG or related programs. As discussed above, aircraft  based at Holloman AFB are 
involved in program missions. Dispensers, bombs. and  explosives are dropped from these 
aircraft.  and  cenain  residuals from these  munitions  may impact  local remote areas, However, 
impact areas are quite  isolated  [Section 4.3.1.4). and  potenually  adverse  hydrologic-related 
impacts from explosive  detonations  in  bomb-drop  missions  should be considered  mitigable. 

Eauiument. ComDonent. or S u b u r n  - No water  resources  information is available for the 
DIRTIBICT or h e  LORAINS(/RER) programs (Table 4-2). Testing of optically  guided 
weapons  and sensors will  require 30 permanent  employees in suppon of the JSE Optical 
Guided  Weapon Program. These personnel are presumed to be supplied  with  water  from the 

person or 189 L per  day (50 GPD) per mission  would be required. There are no  additional 
WSMR water supply system. An assumed consumptive use of 18.9 L per day ( 5  GPD) per 

requirements for water. Ponable toilets  would  be  used for sewage  disposal. 

f igh-enern Las 
Program is available to date. Because no personnel  requirements  have been estimated (Table 

er P r o e r m  - No detailed  water  resources  information  for  the  ALPHA 

4-2). demands for potable water and ponable toilet facilities cannot be estirii;ited at this time. 
However, these  overall  impacts are judged to be relatively  minor  compared  to  other  identified 
major  programs. 

NASA and  Suace P r o a m  
missions  listed in the  data base for  the  Space  Shuttle  Program  consist  solely  of  paperwork 

S U U U O ~ ~  - As would be the case for  the  proposed  action. all the 

(administrative  activities)  within  thc range. Because this program  coincides  with the Shuttle 
Trainer  Program, its impacts are included in that  program  and the same 28 personnel staff  both 
programs. WSSH, which is supplied  by  truck  from  existing  supply  sources.  operates two 
shifts per day for shuttle  pilots  practicing  approaches  and  landings in the Shuttle  Training 
Aircraft.  Approximately 227 m3 (60.000 gal) per  year of water  is  consumed  for  potable 
purposes at  the WSSH site. Non-potable  water is used to condition  the runways for  practice 
landings. This conditioning  involves  wetting the natural  soils  for  compaction  and dust control. 
The  quantities of water  used  for this purpose is unknown, but  are  estimated  at  over 3.785 m' 
(1.000.000 gal) per year, which is uucked to the  site from existing sources. WSSH has  its 
own septic holding  tank  which  is  drained by WSMR and its contents  disposed of  at  the Mam 
Post  wastewater  treatment plant. 
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and Develooment - No missions are planned for the GBR Program in the no action 
alternative; hence, no environmental impacts would be associated with ttUs program. 

al T a s k  - Insufficient in:formation is available to adequately assess polential  water 
resources-related impacts of the rniscellaneous special task missions projected for the no action 

project-specific NEPA document!; tiered  to &us EIS. For the no action alternative, the  level of 
alternative. Water resources impacts of specific spccial task missions would be assessed in 

the Army  Recovery  and EOD key function is presumed to be at the same level as the proposed 
action. Each activity is assigned tihe responsibility to procure water: overall, total water demand 
is relarively small in comparison 'with other  major programs. 

Surface-to-Air Prm - The overall activity level of this major program category for the  no 
action  alternative is approximately 35 percent  that  projected for the proposed action ( U  .S. 
Army 1993g). Any specified significant  impacts  should be scaled accordingly (Section 4.2.1). 

Water-related impacts of the ERINT (UDS 12) Program are described in USASDC (1991~).  

.(Baca. pen. corn. 1992; U.S. Anny 1993g).  Personnel requirements are summanzed 
T h e  number of personnel required for ERDJT Program construction activities is unspecified 

42. For field aspects of this program. potable water would be imported; however. the source, 
' in Table 

means. and amounts remain unspecified. Portable toilet facilities are to be provided for field 
personnel supporting each mission. 

The FAADS and FAADS C21 programs are considered in combination, for purposes of th~s 
assessment. An EIS has been pn:parcd for the basic FAADS Test  and  Evaluation Program 
(US.  Army 1993b). It should be noted  that this program outlines a single full-scale FAADS 
test, including use of aircraft. missiles,  ground  activity, and obscurants. The time schedule 
intensity of this program has the potential to minimally impact  water mources in the immediate 

ERINT EA should be referred to regarding potential  environmental  impacts of he S T O M  
area in the short term: however, any potentially adverse impacts should bz mitigable. Also. the 

major program (USASDC 1991~). 

Water-nlated impacts of the HAWK (HIP) Program are discussed in the EA for the HAWK 
Missile Program ( W S M R  Enviroruncntal Services Division 1993a). Any impacts of the no 
action alternative. includtng potable water and wastewater disposal needs,, should be scaled 
according to any changes in the number of HAWK missions. . ' . '  

No known environmental  documentation has bem completrd for the NCTR Program. 

(Table  4-2). Potable water would bc trucked to the  field site(s). and no additional water supply 
Permanent-personnel total 20, and  up to 50 pcaonnel would be required for a given  mission 

would be required. 

The US. A m y  (1992)  has prepared an EA for the NLOS Program. Any  impacts of the no 
action alternative, including  porabl'e water and wastewater disposal needs. should be scaled 
according to any changes in number of NLOS missions. 

The PATRIOT Air Defense  System is described by the US. Army (1982b). PA'IRIOT system 
testing at WShfR is located at X - 3 8  (Baca. pen. com. 1992: US .  Army 1993g). An EA for 

alternative, including potable water and wastewater disposal needs, should be scaled  accordmg 
PATRIOT is being  prepared  simultaneously  with this EIS. Any  impacts of the no action 

to any changes in number of PATR[OT missions. 
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The RAM Program has been covered by an EA (US. Army 1993g). Water resources impacts, 
if any. should be scaled  according to the number of missions  that  may be conducted  under the 
no action  alternative. 

An EA  of the THAAD Program has been  completed by  the USASSDC (1993b). The FONSI 
for the  program  states  that  no  significant adverse impacts  are  anticipated as a  result of THAAD 
project  flight  testing  activities. 

Surface-to-Surface Promams - An EA has  been  completed  for  the  ATACMS (U.S. Army 
1991e). Relevant infonnation regarding  the  LOSAT  Program is obtained  from  the U.S. Army 
(n.d.a). Program personnel requirements for these  projects  have  not  been specified. The Small 
Mssile Range is to be used  for  program testing. Under  the  no  action  alternative. the  level of 
program  activity is approximately 16 percent  that of the proposed action. Water resources- 
related  impacts  should  be  scaled  accordingly. 

The Navy  Gun  Program has been  evaluated  in an EA (U.S. Navy 1993). Any  impacts of  the 
no action  alternative.  including  potable  water  and  wastewater disposal needs, should be scaled 
according to any changes in number of Navy Gun missions. 

4 . 3  AIR QUALITY 

The air quality of an area is infiuenced  by two major  factors:  the  characteristics of the air 
pollution sources in or near  the area of interest  and the defining  meteorology of the area. The 
climate and meteorology of the Tularosa Basin is discussed  in  detail in Section 3.3. I .  
Generally. the weather  conditions at WSMR promote  excellent air quality. Wind speeds 
typically are sufficient  to disperse air  pollutants  horizontally.  Atmospheric  mixing depths and 
turbulence  usually  provide  mechanisms for venical uanspon of  pollutants. T h ~ s  section 
discusses the other variable in the air quality formula, the air pollution sources that are 
proposed or existing as pan of  the  WSMR programs. 

The ROIs for  evaluating air quality  impacts are the  local  and  regional  vicinities.  A  local  area of 
interest for air quality  is  the immediate vicinity or within  a  few  kilometers of an air pollution 
source. Local  impacts  may  have  specific  and  cumulative  effects  on  other  developments  and 
land  uses  within  the m a .  On a  larger scale the possible e f fec~~ of WSMR activities on the air 
quality of the regional airshed. the Tularosa Basin, are considered. ' In some'cases. potential 
effects on a  global  scale are examined. However, relevant  long-term  meteorological  baseline 
data are expected to be inadequate to effectively assess global c h t e  and  meteorological 
impacts. 

For each  programmatic  category. the following  criteria are used  to  identify  potential air quality 
impacts. 

National  and  state of New  Mexico  ambient air quality  standards for criteria 
pollutants.  Ambient air quality  standards  are  discussed  and  listed  in  Section 
3.3.3. 

Applicable  health  guidelines for hazardous air pollutants. 

For aationary sources, a  potential  emission  rate  greater  than 9.1 memc  tons 
(10 tons) per year of any  regulated air contaminam for which there is  a 
national or New  Mexico  ambient air  quality  standard (State of New  Mexico 

. .. - 
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Air Quality Control Regulation No. 703.1) (State of New Mexico  Health 
and Environment Department n.d.). 

- For stationary sources. a potential  emission  rate of a toxic (hazardous) air 
pollutant  that exceeds the  emission  level  specified in Appendm A of State of 
New Mexico Air Quality Control Regulation No. 752 (State of New Mexico 
Health and Environment Department n.d.). 

Creation of offensive odors that  would  impact  the m a .  

Alteration of air movements. moisture. temperature. or other  feature of local 
or regional climate. 

on air quality.  Cumulative impacts are discussed in Section 4.16 of this document. 
In addition, WSMR will assess the cumulative  impact of WSMR  and  WSMR-related  activities 

In evaluating the potential air quality  impacts of the  programmatic activities, consequences are 
categorized as: 

not adverse if no potential to excced  the  impact  criteria  listed above is 
determined, 

potentially adverse buw mitigable if a potential to exceed the impact criteria 
listed above is determined  but all potential consequences could be readily 
reduced through standard procedures or by measures recommended in tlus 
and previous environmental documentation. or 

potentially adverse if 21 potential to exceed  the  impact  criteria  listed above 
exists and the  predicted  impacts  cannot be readily  mitigated. 

4.3.1 Air  Quality  and  Visibility 

As described in  Section 3.3. baseline  visibility conditions at WShfR arc being monitored 

roof of the lOOK site building with a fued range at approximately 77 to 78.degrees north. The 
through an automatic camera system. The camera has been placed in the Main Post area on the 

Picturcs are being  taken of the target vista automatically. thm times per day for one year. 
target vista is uprange. offering the  longest  viewscape possible withih WSMR. 

Observance of idcntlfled landmarks at known distances from the camera location provides a 
quantitative evaluation of the visual range, recorded in a series of photographs. The  primary 

calibration of Geographic I n f o m i o n  System (GIs)-generated  viewicapes and subviewscapcs 
use of this technology for future .aesthetic  and visual resource impact evaluations will be the 

confirming these images in the field. 
(;.e., foreground.  midground. background) thus greatly reducing  the time and  complexity  of 

4.3.2 Proposed Action 

The air quality impacts of the proposed  action are examined for each programmatic category. 
The air quality impacts of the no action alternative are evaluated in Section 4.3.3. 

4.3.2.1 Air-to-Aidsurface Missile Programs. T h e  air quality  impacts from air-to- 
air/surface missile programs woulcl  not  be significantly  different  between  the proposed action 
and the no action alternative. 
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Two i m p o n a n t  sources of air pollutants from air-to-aidsurface missile  program  activities are 
exhaust emissions from aircraft and  rocket engines. The types and  numbers of aircraft  involved 
with  these programs are variable. 1:-15 and F-16 aircraft are typical.  Likewise. the duration of 
complete  flight cycps (idle - taxi out - take off - fight - landing - taxi in - idle) are highly 
variable among programs and  among missions. Under the  assumption  that two F-15  and  one 
F-16 aircraft are assigned to each  mission  and  that  they fly a  standard  landing-take off cycle 

aidsurface missile  programs  for on,: year are estimated  and  reponed in Table 4-3. 
(Seitchek 1985). engine exhaust emissions of fixed-wing aircraft mociated with air-to- 

Fixed-wing  aircraft  affdiated  with WSMR air-to-airhrface missile  programs will  take off and 
land  primarily at Holloman A B .  Although  Holloman AI% programs  and  activities  are not 
included among the programs  evaluated in tius EIS, these  WSh4R-related  aircraft emissions are 
released into the Tularosa  Basin  airshed.  Considering  the  relatively  few  flights per day  and the 
vast  volume  of the airshed. however.  any air quality  impacts  would be minimal.  In-flight 
emissions would be released at high  altitudes  and would have  only  a  minimal  impact  on 
ground-level air quality. 

A" program  outlines  plans  for six missile firings per year (U.S. Air Force 1992). Air- 
Not all aircraft flights  will  actually fire test missiles. For example.  a  description  of the 

the  combustion of solid  propellants  usually  include  hydrogen  chloride.  carbon monoxide, and 
to-aidsurface  missiles  typically use solid  fuel propellants. Pollutants of interest  generated by 

release of small  amounts  of  pollutants  is  not  expected lo result in adverse air qualily  impact at 
aluminum oxide. Missile firings  would  most  frequently  occur at high  altitudes  where  the 

Hydrogen chloride releaed by thesl: small  missiles into tropospheric  altitudes. less than 15 km 
(10 mi), would be removed by  natural  precipitation. Hydrogen chloride  emined by these  small 

levels. Hydrogen  chloride  is  not an 'ozone-depleting chlorine compound  (Bennett  et  al. 1991). 
missiles at higher  altitudes  would rtot result in any  measurable  impact  on  stratospheric  ozone 

patterns are conmlled remotely by radio contact  with  a  ground  operator are called drones. 
Missions involving  live  missile firings r equk  targets. Unmanned target aircraft whose fight 

Drones can be full-scale or subscale, fixed-  or  rotary-wing  aircraft. The air  quality effects of 
drone engine exhaust are discussed in Section 4.3.2.5. For normal  test missions, when  a 

aircraft  typically  is  returned to a WSMR landmg suip designated  for the program mission. For 
missile strikes a  target drone aircrilfr the aircraft is damaged but  not destroyed.  The  target 

aircraft. Ground  impact of the debris  momentarily  generates  a burst of fugitivc'dust. 
normal  tests.  debris consists primarily of the test missile  and  possibly  pieces of the drone target 

Ground  target  vehicles,  probably  diesel-powered  tactical  vehicles  such as tanks  and  personnel 
carriers. generate  pollutants  typical of engine  exhaust:  nitrogen  oxides.  carbon  monoxide. 
hydrocarbons, sulfur oxides, and p.aniculate m e r  (Environmental  Protection  Agency EPA] 

duty  diesel  vehicles in these nurnbcers would  not  adversely  impact air quality. even in  the 
1985a). Ground targets usually are . h t e d  to  no  more  than a few  dozen per mission.  Heavy- 

immediate  vicinity of the  test  area. 

Some projects  in the air-to-aidsurface missile programs require ponable  generators for power 
supplies at remote sites. Generators  can be fueled by diesel or  gasoline.  Diesel  combustion 
products are nitrogen oxides, carbon monoxide, hydrocarbons, paniculate maner,.and sulfur 
oxides. Gasoline  combustion  products are carbon  monoxide,  hydrocarbons,  nitrogen oxides. 
paniculate  matter.  and sulfur oxides (EPA 1 985b). Exhaust  emissions  from  generators. 
whether  diesel or gasoline. are not  anticipated to result in air pollutant  concentrations  that 
exceed  national or state ambient air quality standards. However, the  Notice  of  Intent (NOI) 
requirement of the State of New Mexico (AQCR 703.1. Pan 2, A. 1 .) applies to a ponable air 
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Table 4-3 

aircraft  associated  with WSMR a i r - to-a i rhr face  missile  programs. 
Estimates of landing  and  take off  emissions from  fixed-wing 

Proposed  Action 
i?Qllum 

No Action  Alternative 

Carbon  Monoxide (CO) 9.4  (10.3)  7.2  (7.9) 

Hydroarbons 1.2  (1.3) 0.91 (1.0) 

Nitrugen  Oxides w0,j 3.4  (3.7) 2.6  (2.9) 

Paniculate Matter 0.028  (0.03 I )  0.022 (0.024) 

Sulfur Oxides (SO,) 0.64 (0.70) 0.49 (0.54) 

Source: Scitchck 1985. 
Reponed in meuic tons (tons) per  ye.^. 

Notes: Estimates arc based on two F-15 and F-16 airuaft for cach mission. Emissions are calculated IO 

altitudes of 914 m (3.000 ft) AGL. 
AGL = above ground level 
m = meter 
li = fool 

pollution source. which has a potential emission rate  at its maximum  capacity in the absence of 
air pollution control quipment greater than 9.1 metric tons (10 tons) per year. in the absence of 
air pollution control quipment, permits arc required for stationary sources (including portable 
souras) that  have a potential emission m e  at maximum capacity grcatcr than 4.5 kg (10 Ib) pcr 
hour or 23 memc tons (25 tons) per year (AQCR 702, Part 2. A.l.a.(l]) (State of New Mexico 

NOI; those above 136 k W  require ;I permit because of emissions of nitrogen oxides. Vutually 
Health and Environment Depammnt  ad.). Diescl generators rated above 54 k W  require an 

all gasoline generators require an NO1 and a permit because of carbon mon,oxide emissions. 
Therefore. any adverse air quality impacts of most power geritiritors arsociated with  the 
programs is determined to be mitigable. The preventive  mitigation measurc'is compliance with 
the  New Mexico Air Quality Bureau regulations. 

Thercforc. no construction fugitive dust is expected as a mult of proposed air-teaidsurface 
No construction projects involving land disturbance have teen described for these programs. 

missile  programs. 

There are many sources of air pollu~mts within  the a i r - t o - a i r / s u r f a e  missile programs. This is 
the case with  most  of the pro-c categories evaluated  in  the WSMR EIS. Most sources 
arc minor and often mobile. such as missiles, mobile targets, and aircraft, and  would not result 
in an adverse impact on the air quality  of WSMR. Many small  stationary .sources. typically 
power generators, would have an adverse air quality impact that is mitigable. 

4.3.2.2 Surface-to-Air  Missile  Programs. The air quality  impacts from surface-twir 
missile programs  would  not  notably be different between  the  proposed acuon and the no  action 
alternative. 
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Missiles launched  at ground level  represent  an  important  potential source of criteria  and 
hazardous air pollutants. The missiles described in these programs all rely  on  solid  fuel  rocket 
motors. Of principal concern are Ihe combustion products of solid fuel  propellants: hydrogen 
chloride. carbon monoxide, and aluminum oxide. Aluminum oxide has a very low toxicity  but 
it is released as fine  paniculate  matter,  which as a category is a criteria pollutant. Sometimes 
other constituents in solid  fuel  rocket motor exhaust are toxic. These vary  with  the  formulation 
of  individual  solid fuels and  are emined in small quantities. For example, the NLOS missile 
releases 96 g (0.21 Ib) of  lead  (U.S. Army 1992~). A sigmficant fraction of solid  rocket  motor 
exhaust is composed of chemicals that  are  not hazardous to human  health or the environment. 

These include water; niuogen: carbon dioxide; hydrogen; and  miscellaneous hydrogen, 
hydroxide, chloride radicals, and  aluminum chloride compounds. The  quantities and 
composition of rocket  motor  exhaust  from selected missiles in the surface-to-air missiles' 
programs are presented in Table 4-1. 

The actual  effect on  the ambient  air  quality in the  locality  of  these  missile  launches  depends on a 
number of variables. Cenainly the s k  of  the missile rocket  motor is very imponant. The 
weather conditions at the  time of launch  play a critical role in the  dispersion of air pollutants. AI 
WSMR. wind speeds and  aunosphe:ric mixing promote the dissipation of the exhaust emissions 
of the rocket motors. Although a higher concentration of exhaust emissions occurs  near the 
launch pad  because of initial  missile acceleration, the combustion  products  are  emined along the 
fight path of the missile. A missile mjectory is completed  within a few minutes. if  not 
seconds, and at  high altitudes. so only a part  of  the exhaust products emined  during a normal 
fight will have any effect  on  ground-level air quality. The potential  for this small portion of 
missile exhaust products to exceed  the air quality impact criteria is small. 

Air dispersion modeling  techniques are used  to  estimate the effects of air pollution sources on 

rocket motor emissions are not  standardized  by any regulatory  agency  such as the EPA. The 
ambient air quality. Modeling  techniques  and  the  associated assumptions for air dispersion of 

number of  available  candidate  models that would be applicable to a rocket  launch scenario is 
limited. Usually, a puff  model is selected because a rocket launch acts like a sudden  release of 

TSCREEN model  and a commercial version called TRPUF. Conservative assumptions are 
emissions that l a s t s  a few seconds. Examples are the  puff  algorithms  within the EF'A 

. motor in a particular program, r e l e a s e  of  the entirc inventory of combustion  products at  low 
applied in these modehg exercises. These assumptions usually  include the largest  rocket 

altitudes, low wind speeds. and low atmospheric mixing heights. . ..- 

Air dispersion modeling of some of the missiles in the surface-to-air  missile programs have 
indicated  potentially sigdicant but  mitigable air quality impacts. For example,  modeling of a 
normal launch of  the SR- 19-AJ- 1 first-stage m k e t  motor from h e  HERA target  missile (TMD 
program) showed  negligible  impacts to ground-level  ambient air quality. That is. no 
exceedances of  ambient air quality standards or guidelines were  predicted. In modeling  for a 
missile accident scenario. ambient air quality standards for carbon monoxide  and  paniculate 
maner were not exceeded. In another example, modeling for a normal  launch of a HAWK 
missile  indicated possible exceedances of ambient air quality standards for  carbon  monoxide 

predicted to exceed a short-term  public exposure guideline for several  miles downwind from 
and  fine  paniculate  matter  near the launch site. Hydrogen  chloride  concentrations  were 

quality  impacts  for the HAWK p r o p m  were  therefore  determined to be  minimal (WSMR 
the  launch  site of a HAWK missilc. The public is not allowed in  these areas. Ambient air 

Environmental Services Division 1993a). 

. .. . 
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Table 4-4 
Combustion  products of selected  missiles 

planned for surf'ace-to-air  missile  programs at WSMR* 

Tolal 
pvanutr 

Carbon Aluminum Olher  
QUk .cQnaua 

SRI9-AJ-1 Booster 6.296  1.402 1.327 1,767 1,800 
(possible f i r s t  (13.851) (3.084)  (2.919) (5,866) (3.982) 

missile) 
rlagc of HERA 

Sergeant Missile 2.960 m 235 0 2.123 
( f i t  slage(6.526) 
of STORM) 

(1.327) (518) 

Analyses of missile launch scenarios associated with  surface-to-air missile programs  conclude 
t h a t  shon-term air quality e f f m  near a launch  location can be expected. Exposure of human, 
animal, and plant receptors to high levels of pollutants could occur under certain circumstances. 
such as proximity to a launch site, vely low wind conditions, or missile failure on a launch 
pad. However, missiie launches within the programmatic descriptions of proposed  action 
are characterized by a short duration  (on thc order of seconds)  and  lnfnquency  (days,  weeks, 
and months benvtcn events). ?he public is excluded from the test arca until WSMR staff 
determine that conditions an safe. Thcse programmatc characteristics typically d u c e  any 
ambient air quality impacts from missile launches at WSMFt 

Some of the missiles in thesc programs, such as THAAD. use small quantities of hypergolic 
liquid  fuels in the delivery vchcles. Hypergolic fuels are liquids that ignite  upon contact. and 
they are extremely  toxic. The THAAD missile  attitude control system requires I L (0.3 gal) 
each of monomethylhydrame and nitrogen tetroxide. Fuel handling takes place  inside 
buildings or in Secure arcas under  very controlled conditions. Actual combustion of these fuels 
occurs at hgh altitudes. 

Ground traffic associated with individual  programmatic activities ranges typically  from 10 to 30 

emissions or fugitive dust on  unpaved roadways. 
vehicles per  test day. This is not enough to adversely  impact air quality  from  either engine 
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The Section 4.3.2.1 discussion of emissions from power generators assigned to air-to- 
air/surface missile programs applies to the power units in the surface-to-air programs as well. 
Potentially adverse air  quality  impacts  would be mitigable. Complying with  the air quality 
control regulatory requirements may apply as standard preventive mitigation measures. In 
general, the only aircraft associated with  surface-to-air missile programs at WSMR on a regular 

quality impacts from helicopters would be minimal. 
basis are helicopters assigned to debris recovery tasks. As discussed in Section 4.3.2.1 1, air 

The number and size of construction projects proposed for these programs is insufficient to 
impact  air quality to  any  measurable degree. Of the major programs in h s  surface-to-air 
missile category, the THAAD. NLOS, ERINT. and Navy Advanced  Gun  Weapon System 
Technologies (Navy Gun) programs require construction activities. Launch  complex  and 

commencement of a program and is completed within several weeks or months. Construction 
building svucmres are planned  to suppon these projects. Construction takes place  at  the 

moving work at  the construction sites and  may  impact air quahty in the  immediate vicinity. 
land disturbances are not on-going activities. Fugitive dust will be generated  from eanh 

Because the arcal impact would bc limited, the air quality  impacts of these few  construction 
activities would be minimal. No cumulative  air quality effmts due to construction  activities are 
expected.  mtigation of fugitive  dust  from nonpoint sources includes tunely  application  of 
ample water or chemical  dust suppressants, minimization of new roads, and  the  reclamation 
(including revegetation) of old roads and cleared areas. 

The FAADS program is somewhat different from other programs in h e  surface-tw.air missile 
program category. Most of the progams. such as PATRIOT and HAWK missile tests. involve 
firing one missile at a time. In contrast. a single  full-scale FAADS test with maximum activity 

potential to i m p a c t  air quality in the immediate locale. The predominant  impact  would be 
will include aircraft, missiles, ground activity, and obscurants. This intense  activity has the 

fugitive dust  from the ground activities.  including test vehicles. suppon vehicles on  unpaved 
roadways, impacting  targets  and missiles, obscurants. and fires. Emissions from  the engines 
of aircrafr and ground vehicles or from diesel and gasoline generators are not  sufficient  to be 
sipficant contributors to air  quality  deterioration. The EA for the FAADS program  concluded 
that air quahty impacts are expected to be minimal. This conclusion applies to  the  regional 
scale of the Tularosa Basin. At a FAADS test site, ambient air quality standards or guidelines 

possibility of public exposure is extremely unlikely, the  air quality impact of a FAADS mission 
could be exceeded. However, because  the extent of the impact is confined and  remote  and  the 

and the FAADS program is categorized as potentially adverse but mitigable. '." 

Detonation of explosives or live warheads  used within a test  activity such as a FAADS mission 
can ignite.ground fires. Standard range safety procedures require fm suppression personnel 
and equipment to be present at  test sites to  reduce  the chance of an uncontrolled fire. In the 
event  that a wildfire does break out, the air quality  impact  would be potentially adverse. The 
degree of impact would depend on  the  duration  and extent of  the uncontrolled  ground fin: as 
well as the  fuel  type and fuel loading. Air pollutants resulting from wildfires include  particulate 
matter, carbon monoxide. volatile organics.  and nitrogen oxides. 

In summary, the mission activities of the surface-to-air  missile program have  the  potential to 
adversely  impact  the air quality in the  immediate  vicinity of the tests. Solid fuel.mket motor 
exhaust typically  includes  hydrogen  chloride. carbon monoxide, and  paniculate  matter (as 
aluminum oxide). Ambient  concentrations of these pollutants could  temporarily  exceed  ambient 
air  quality standards or health guidelines. Any hazardous air pollutants  generated by FAADS- 
related  activities  are  expected  to  dissipate to levels that do not  affect  sensitive arumal 
populations in the region, such as bighorn sheep in  the San Andres Mountains. Intense  usape 
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of obscurants.  such as burning diesel.  flares, or fog oil, could adversely impact air quality in 
the  test area. Uncontrolled ground fires igruted by detonation of explosives or other  causes 
associated with tests  would impact air quality. Because tests are generally  brief and relatively 
infrequent. areal impacts of  pollutants a~ limited, atmospheric conditions at WSMR tend  to 
disperse air pollutants. and public exposure to these air pollutants is very unlikely, makmg  the 
air quality impacts of  the surface to-air missile programs within the proposed action  potentially 
adverse but mitigable. 

4.3.2.3 Surface-to-Surface  Programs. In the proposed  action, the number of  activities 
included in surface-to-surface programs, at  the  most 260 per year,  represents an increase of 4 
percent over no action  alternative levels. ms translates to  minor differences between  the  two 
alternatives with respect to the potential air quality impacts of surface-to-surface missile 
programs. Four projects (LOSAT.  ATACMS. Copperhead. and  Multiple  Launch  Rocket 
System IJvERSJ-Basic) constitute 90 percent of  the activities within this category.  The LOSAT 
and Copperhead missions would  increase  while  the ATACMS and MLRS-Basic missions 

the surface-to-surface missile programmatic activities within the proposed action. ATACMS is 
would decrease under the proposed action. LOSAT is examined as a representative project  of 

reviewed in Section 4.3.3.3 as a representative project within the no action alternative. 

The possible air quality impacts of the LOSAT program arc extensively stud~ed in the EA for 

combustion  products from fuels burned by internal combustion engines of  mobile sources, 
the Kinetic Energy Missile (KEM) System (US. Army n.d.a). Sources of air pollutants are the 

calculates the emissions of nontactical vehicles, tactical vehicles. and amrafi  internal 
dust raised by vehicles on  unpaved roadways. use of obscurants. and missile exhaust. The EA 

combustion  engines  for  a total four-year program period that would  encompass 14 flight test  
missions.  The mobile source inventory  examined in the EA includes over 32.000 operational 

pole-mounted helicopter target. These mobile sources were estimated to generate approximately 
hours for nontactical vehicles. 226 operational hours  for tactical vehicles, and 3- hours of a 

44 metic tons (49 tons) of carbon monoxide, 4 metric  tons (4 tons) of hydrocarbons, and 6 
mtric tons (7 tons) of nitrogen oxides over the entire four yean. Most of these emissions 
come from gasohe powered  nontrtctical  vehicles  that support the LOSAT project. 

The EA’S FONSI states that the  fugitive dust from  unpaved roads is insignificant. Several 
LOSAT field tests use obscurants and  battlefield simulators. Air pollutants from fog  oil. 
graphite.  silicon dust, flares. white: phosphorus. and open burning of 208-L..(SS-gal) drums of 
diesel fuel would adversely  impact  the air quality in thc imniediatc vicinity of the LOSAT tests. 
The ignition of phosphorus releases phosphorus pentoxide. phosphorus trioxide.  and 
phosphoric  acid. Fog oil generation  and burning diesel produce hydrocarbon aerosols and 
particulate matter. Thcse air quality e f f m  would  impact areas within 1 h, (0.62 mi) of a test 
site  for  periods of less than one to  !;everal  hours. 

When evaluated according to thc ajr quality  impact criteria of this EIS. the air quality effects of 
obscurants arc considered potentially adverse but  mitigable. Obscurants are airborne 
particulates on  materials used t o  duplicate  battlefield smoke or other optics-confusing 
conditions. Obscurants of  many types would  generate airborne concentrations of paniculate 
matter, both solids and liquid aerosols. such as graphite, silicon dust, hydrocarbon particles, 
fog oil  and smoke. These  concentrations arc likely  to  exceed  ambient air quility  iiandards and 
health guidelines  for particulate matter. The  American Conference of Governmental Industrial 
Hygienists  publishes workplace exposure guidelines for numerous chemical substances 
(American  Conference of Governmental Industrial Hygienists 1990). The  American 
Conference of Governmental industrial Hygienists occupational guidelines arc not b t l y  
applicable  to the general public. Ne~mtheless. they  do offer some help in assessing air quality 
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Industrial Hygienists 8-hour threshold h t  value-time weighted average (TLV-TWA) is 10 
impacts. For particulates not otherwise classified, the  American Conference of  Governmental 

concentrations of particulate matter  could  exceed  the  TLV-TWA value. This distinct  possibility 
mglm3. It is very possible that in the  immediate  vicinity of obscurant sources, ambienr 

of exceeding ambient air quality standards or health guidehes makes the air quality  impact of 
obscurants potentially  adverse but mitigable.  The standard mitigation measure  is  to  exclude the 
public from the  vicinity of the tests. Exclusion  of public access is a standard range safety 
procedure during all  WSMR  field  tests. 

T h e  KEM used in the LOSAT propun contams 57 kg (175 Ib) of solid propellant. Prior  to a 
KEM launch, two CRV-7 missiles would be launched to validate the system. A CRV-7 missile 
uses 4.5 kg (10 Ib) of solid propellant. Among  the KEM exhaust constituents are 0.57 kg 
(1.25 Ib) of lead and  approximately 20 kg (43 Ib) of carbon monoxide. CRV-7  exhaust 
products include approximately 1.4 kg (3 Ib)  of hydrogen chloride and 1.4 kg (3 Ib) of carbon 
monoxide. 

The impacts on air quality  resulting  from the activities  of  the surface-to-surface missile 
programs within  the proposed action  would be potentially adverse but mitigable.  Witiun the 

place in isolated areas distant from public access, which  mitigates  the impacts. These events 
immediate area of missile  testing ‘and target impacts. air quality  would deteriorate. Tests lake 

would be shon in duration, typically only a few hours. WSMR site and atmospheric conditions 
would reduce any l o c a l  air quality effect. 

4.3.2.4 Aircrafl  Dispenser  and  Bomb  Drop  Programs. Examples of aircraft 
involved in  these missions include the F-4, F-117. T-38, HH-60. and B-52. Landing  and 
take-off are expected to take plax at Holloman AFF3. The discussion of aircraft  engine 
emissions in Section 4.3.2.1 is applicable  here.  Although  Holloman AFB programs and 
activities are not  included  among the progrm evaluated for this EIS, estimates of landing  and 
take-off emissions from WSMR-related  aircraft  based  at Holloman AFB will be evaluated for 
potential cumulative impacts. Because the numbers and t y ~ ~ s  of aircraft participating  in 

engine emissions presented in Tabl,e 4-5 are presented in units of 100 missions. Any air quality 
dispenser and bomb drop program is variable  from year to year, the  estimates of aircraft 

impacls from aircraft dispenser anti  bomb programs are expected to be minimal.  Cumulative 

WSMR-related activities. are discu:ised in Section 4.16 of this document. 
impacts to air quality, including e s r h t e s  of  the total emissions from all existing WSMR and 

In-flight aircraft engine emissions are not expected to have  an  adverse impact on air quality  due 
to the high  speed of the aircraft  and the shon duration of the event. 

Ground impacts of dispensers, bombs.  and explosives that are dropped from arcraft would 

concentrations of dust panicles resulting from the detonation  of  high explosives in three types 
result in bursts of fugitive dust.  Pinnick  et al. (1983) conducted measurements of  the sizes and 

of soils. including sandy soils near  Orogrande.  New Mexico. Peak dust concentrations  within 

dstributions exhibit a bimodal  character  with  mass mean radii of  approximately 7 microns  and 
IO to 50 m (33 to 1 6 4  ft) of detonation are 0.05-10 dm’. lrrespective of soil type, all dust size 

70 microns. The larger particles  contribute  most  to mass loading. Smaller  panicles are 
transported fanher than  larger  particles.  which senle gravitationally within -a .few  hundred 
meters of a detonation site. 

Air pollutants resulting  from explosives include  carbon  monoxide  and  nitrogen  oxides and 
sometimes methane.  hydrogen sulfide. sulfur dioxide, ammonia. hydropen  cyanide.  ethane. 
and ethylene, depending on  the composition  of  the explosive. It is  possible that airborne 
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Table 4-5 

aircraft  associated  with WSMR dispenser  and  bomb  drop  programs* 
Estimates of landing  and  take-off  emissions  from  selected 

l?!mmt F - 4 C I F M d  r-38 rn 
Carbon Monoxide (CO) 2.3  (2.5) 4.0  (4.4) 

Hydrocarbons 0.44 (0.48) 0.61 (0.67) 

Nitrogen Oxides (NO,) 0.39  (0.43) 0.060 (0.066) 

Particulate Maner 0.079  (0.087) 0.00022 (0.00025) 
Sulfur Oxides (SO,) 0.10 (0.1 1) 0.035 (0.039) 

Source: Seitchek 1985. 

* Reported in metric tons (tons) per 100 missions. 

concentrations of hazardous air pollutants could exceed  health guidelines, malung  the air 
quality impact  potentially adverse . Given the  isolated setting of  the  impact mas away from 
public arcas. the air q d t y  effec:ts from explosive detonations in bomb drop  missions ax 
considered mitigable. 

4.3.2.5 Target  Systems. It significant fraction (approximately 70 percent) of  target 

targets from off-range sites-the  Green River  Launch Complex, Utah; and the Fort Wingate 
system  missions  is attributable to ThfD testing.  The TMD program proposes to launch its 

Depot, New Mexico. The potential air quality impacts of TMD target launches at these 
locatiorls arc discussed in the EIS for the TMD program (USASDC 1993). Excluding “D 
target tabulations. the  numbers  of Target missions in  the  proposed  action are roughly equivalent 
to those in the no action alternative. 

rotary-wing drone targets. Engine exhaust  emissions from XQUH-I H helicopter drone 
Approximarcly 22 percent of the proposed  aftion target missions are assigned to XQUH-I  H 

for 100 missions. These quantities of pollutants would  have a minunal impact on air quality. 
activities are not expected to exceed 0.3 metric tons (0.3 tons) per year for any  criteria  pollutant 

On infrequent occasions. such as in LOSAT testing. a helicopter drone  is  affiied to a  pole. 
Emissions from the operating engjne arc not enough to degrade air quality. For example. 
approximately 3 kg (6 lb) of carbon monoxide per hour an cstimatcd from a typical  helicopter 
landing-take off cycle. and quantities of other criteria  pollutant emissions are less. The only 

proposed in numbers about one  founh the magnitude of XQUH-1H target-numbers. No 
other large1 system in notable numbers is the QS-55 helicopter drone. The QS-55 drone is 

emissions information for the QS-55 helicopter engine is published in the mainstream literature. 

However, the minimal emissions from the operating engine of  the QS-55 drone arc expected  to 
be comparable to those from the XQUH-1H engine 
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4.3.2.6 Meteorological. and Upper Atmospheric  Probes. Most of these missions 
would be balloon launches, which would have no impact on air quality. The rockets required 10 
carry meteorological instruments t o  high  altitudes are very  small and would present a rmrumal 
impact to air quality, even in the inmediate area of the launch. 

4.3.2.7 NASA and Space  'Program  Support. NASA WSTF is a research  and 
development facility specializing in the  test of space  flight  materials and propulsion systems. 
NASA WSTF is located on  the  east side of the San Augustin and San Andres mountains. 
approximately 10 km (6 m i )  nonh of U.S. Highway 70. The ongoing activities of NASA 
WSTF are discussed in Section 4.3.3.7 as components of the  no action alternative. 

NASA is  responsible for missions associated  with the Space Shuttle and  the Shuttle Trainer 
programs which take place at the  VJSSH. A major  activity  at  the WSSH is the  maintenance of 
landing strips at  Alkali Flats. During these operations, fugitive dust would be generated by  the 
maintenance equipment. Emission  factors  specific to the roadway maintenance  activities of site 
preparation are general  and  depend  on a number of factors. The  quantity  of  dust emissions 

being dsturbed and  the  level of construction  activity. It also depends on soil composition and 
from construction-related work, such as airstrip maintenance. is proportional IO the area of land 

soil moisrure. The EPA (1985b) suggests an approximate  general emission factor for such 
consuuction activities of 1.1 metric tons (1.2 tons) of total suspended particulate maner 
(particles less rhan 30 microns in diameter) per acre per month. Since the hvo Alkal~ Flats 
landing strips are each 10,700 m (35,000 ft) long by 275 m (900 ti) wide or approximately 587 
hectares (1,450 acres) total area, anrsuip  maintenance  work could generate as much as 1.800 
metric tons  (1,700  tons) of fugitive dust per month. The resulting air quality  impact in the 
irnmdate areas would be potentially  unacceptable. Of course, only a small  fraction of a 

landing strips at Alkali Rats is an acceptable  way to mitigate  the air quality  impacts  from 
landing strip is worked at any one time.  The  application of water as a dust suppressant to the 

airstrip maintenance and other  construction-related  activities. Maintenance of the landing strips 
is expected to have a mitigable impact  on  the air quality  in  the  vicinity of the WSSH. 

data and other services. These eight mission-suppon activities do not  impact air quality. 
Approximately  eight times a year during shuttle flights, WSSH provides NASA  with c h n a ~ ~ c  

A number of power generators ate used  the  WSSH (Vickers, pers. com. 1993). As 

. mitigable by complying with the  state of New  Mexico air quality control regulations. Project 
discussed in Section 4.3.2.1, the air quality impact of generators is potentially adverse but 

proponents, tenants. and contractors are responsible  for all regulatory compliance. 

The Shuttle Trainer is the other major activity at the WSSH. The Shuttle Training k r a f t  are 
two modified Gulfsueam II a i r c r a f t  housed in NASA facilities at the El Paso International 
Airpon. The Shuttle Trainer docs not actually  touch  down  at the Alkali Flats landing strip. The 
action is a simulated touch-and-go within 5 m (15 ti) of  the ground. Training takes place  four 
to five days per week, with apprmimately 10 touch-and-go maneuvers per  week. Other 
aircraft, the  NASA Super Guppy and  the  shuttle carrier, assigned to the Shuttle Trainer mission 
do not fly in  WSMR airspace (Vickers. pers. com. 1993). 

The' DC-X ( D e l t a  Clipper) test program is a component of the Single Stage Rocket  Test (SSRT) 

of Range  Road 10. The exhaust product of the liquid  hydrogen-liquid oxygen propulsion 
test program. Flight tests are planned  at  the  WSSH  Columbia  site east of  Highway.7kmd  nonh 

emissions for launch  activities are anticipated. Mirumal construction activities are required in 
system of the  DC-X  vehicle is basically  water.  No adverse impacts  to air quality  from  exhaust 

anticipated to be minimal  (Strategic  Defense  Initiative  Organization 1992). 
the launch  landing area; therefore, impacts IO air  quality  from consuuction acuvities  are 
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Table 4-6 
Estimated  annual  emissions  from  rotary-wing  aircraft 

associated  with  the JSE Optical  Guided  Weapon  program* 

hoposed Action 
Epllruaru 

No Action Alternrujvc 

CaFbon Monoxide (CO) 0.8 (0.9) 0.4 (0.4) 

HY 0.5 (0.5) 0.2 (0.2) 

Nitrogen Oxides (NO,) 0.5 (0.6) 0.3 (0.3) 

Particulate Matter 0.08 (0.09) 0.04  (0.04) 

Sulfur Ozides (SO,) 0.08 (0.09) 0.04 (0.04) 

S o m e :  EPA 1985a. 

Reponed in metric  tons (tons) pcr  yew. 

Note: UH-IH engine exhaust emission mtzs m t  supplied as surrogate for unavailable AH-@ engine exhaust 
emission rates. Presumes two hours per mission. 

4.3.2;8 Equipment,  Component,  or  Subsystem  Programs. The  JSE  Optical Guided 
Weapon  and LORAINS are representative projects of this programmatic category. The  sources 
of air pollutants from the JSE opocal Guided Weapon tests an aircraft and countermeasures. 
The principal aimaft involved  would be AH-64 helicopters.  Some fmed-wing aircraft would 
participate. Engine exhaust emission m s  are not available for AH64 helicopters, and UH- 1 H 

project (Table 4-6). The aircrafr engine emissions would  have mvlimal impact  on  ambient air 
helicopters are substituted to estimate annual air emissions for the JSE Opucal Guided  Weapon 

quality.  Wind-blown dust would be produced ru any  helicopter  touchdown location. This 
fugitive  dust  would not bc expccted to disperse downwind to any great distance. 

Countermeasures would be used in roughly one third of thc tests. Countermeasures include 
burning barrels of diesel  fuels, smolce and phosphorus  grenades. flares. chaff, and  fog oil. and 
art intended to  challenge the optical system that is tested.  Tne potential air quality impacts of 
obscurants are discussed in Section 4.3.2.3. The emissions of thesc obscurants and  battlefield 
simulato~ would impact areas within 1 km (0.62 mi) of a test site for periods of less than one 
to several hours. When evaluated according to the air quality impact aiteria of this EIS. the air 
quality  effects of obscurants are considered potentially adversc but  mitigable. Tests take  placc 
in isolated areas distant from public igcess, which mitigates the impacts. 

LORAINS is an on-board guidance system for aircraft, usually (2-12 aircraft but also F-1 1 1 
and B-1 aimaft. Flights originate from Holloman AFB and ate estimated  to last one hour per 
mission. Estimates of the .potential air quality impact of  the alternative ,- flown in 
conjunction with LORAINS testing iuc shown in Tables 4-7 and 4-8. Emissions are calculated 

hour. Engine  emissions produced during landing and take  off patterns within 914 m (3.000 ft) 
for a landing-take off period lasting approximately 34 minutes and an in-flight time of one 

emissions.  Landing-take off emissions are calculated for flights within 914 m (3.000 ft) AGL 
above ground level (AGL) are more  likely to *act ground-level air quality than in-flight 

while in-flight  emissions are released  at high-altitudes. In-flight emissions are less pcr unit of 
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Table 4-7 
Aircraft  engine  exhaust  emissions  estimates 

for LORAINS activities,  presuming  full-time  use of B-1A aircraft* 

PROPOSED ACTION NO ACTION ALTERNATIVE 
(96 missions per year) (70 m~ssions pcr year) 

Carbon 
Monoxide (CO) 

Hydrocarbons 

Niuogcn 
Oxides (NO,) 

Paniculate 
Matter 

Sulfur 
Oxides (SO,) 

i 17.3) 
15.7 

2.26 
(2.49) 

(3.17) 
2.88 

(0.0629) 
0.0571 

(0.623) 
0.566 

1.33 
( I  .46) 

(0.0768) 
0.0697 

0.401 
(0.442) 

(O.CO384) 
O.CO349 

no dam 

( I  8.8) 
17.1 

2.33 
(2.57) 

3.28 
(3.61) 

(0.0667) 
0.0605 

(0.623) 
0.566 

(12.6) 
11.4 

I .65 
( I  .82) 

(2.31) 
2.10 

(0.0459) 
0.041 7 

(0.454) 
0.412 

lldlehl 

(1 .06)  
0.96 

0.051 
(0.056) 

0.292 
(0.322) 

0.0025 
(0.0028) 

no dam 

w 

(13.7) 
12.4 

(1.88) 
1.71 

2.39 - 
(2.63) 

0.0442 
(0.0487) 

0.4 I2 
(0.454) 

Source:  Seitchek 1985. 

Reponed in  metric  tons (tons) per year 

Notes: Landinklake off emissions are cdculatcd to and  from 914 m (3.003 fi) AGL. In-flight  emissions m 
based on one-hour pcriod with a a  engine in  military  mode. B-1A airmati uses four FlOI-IO( 

m = meter 
englnes. 

f t  = foot 
AGL = above ground levcl 

fuel than landing-take off emissions because,  during flight, aircraft engines ire in a high-thrust 
setting and fuel bums more efficiently. In-fight emissions are generally  released over wide 
areas. 

The air quality impact of the  aircraft  engine emissions would be minimal  because of the  huge 
volume of the airshed and because  the fights occur on a  relatively  infrequent schedule, on h e  
average of one flight every 3.8 days. 

In summar)., equipment, componenl, and subsystems missions of the proposed action  present 
a  potentially adverse but mitigable air quality  impact. Aircraf~ engine emissions would  not 
cause an adverse ground-level  impact, but  the use of banlefield obscurants and:simulators 
potentially  would. T h e  smdard mitigation  measure is the exclusion of the  general  public  from 
the  test areas and, therefore, from  exposure  to the potential air pollumt levels resulting  from 
those tests. 
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. .  
Table 4-8 

LORAINS  activities,  presuming  full-time use of F-111A  aircraft* 
Aircraft  engine  exhaust  emissions  estimates  for 

EQuuwu 

Carbon 
Monoxide (CO) 

Hybaarbons 

Niuugen 
Oxidcs (NO,.) 

Paniculate 
Maner 

Sulfuro.12 
Oxides (SO,) 

PROPOSED ACTION 
(96 misslons per year) 

Landing. 
rpkrMf 

(4.8) 
4.4 

(3.8) 
3.4 

(0.78) 
0.7 1 

0.09 
(0.10) 

no data 
(0.1 3) 

NO ACTION  ALTERNATIVE 
(70 nussions pcr year) 

Landing- 
Tplnl T a k a 7  

4.4 
(4.9) 

3.2 
(3.5) 

(3.8) 
3.4 

(2.8) 
2.5 

1.8 
(2.0) (0.57) 

0.52 

(0.14) 
0.13 

(0.074) 
0.067 

0.084 no b 
(0.13) (0.093) 

Irdluiu 

(0.06) 
0.05 

0.002 
(0.002) 

0.76 
(0.84) 

0.03 
(0.03) 

0.084 

mal 

3.3 
(3.6) 

2.5 
(2.8) 

I .3 
( I  .4) 

(0.10) 
0.09 

(0.093) 

source: Seitchek 1985 

* Reponed in meuic tons (tons) pcr year. 

Notes: Landing-take off emissions arc calculated toand from 914 m (3.000 A) AGL. In-flight emissions w 
baud on one-hour pcricd with sircmi engine in military mode. F-11 IA aircrafr u s c s  two mO-! 
m = meter 
engines. 

AGL = above ground level 
ft = rmt 

4.3.2.9 High-energy Laser Programs. ALPHA and High Energy ' h e r  System Test 
facility (HELSTF) special projects account for most of the activity in these programs. 
Information from a U.S. Army  Application for Permit (1982~). two other communications 
between the U.S. Army and the SLate of New  Mexico Air Quality B m u  (Ferrari. pen. corn. 

air pcnnits provide the basis for this discussion of air quality impacts. 
1984; D m ,  pen. com. 1984). and a USASDC (1992) rcport concerning WSMR HELSTF 

Several pieces of combustion equipment arc in place at HELSTF. These include  five  smaller 
industrial- and commercial-size  heating units. pumps, and scrubber ejector that have the total 
potential to use 440,600 L (1 16,400 gal) of No. 2 fuel oil per year. Combined  potential 
emissions  from thesc units arc approximately 0.26 metric tons (0.29  tons) of carbon 
monoxide, 0.05 metric  tons (0.06 tons) of volatile organic compounds, 1.05 metric  tons ( 1.16 
tons) of nitrogen oxides, 0.1 1 metric  tons  (0.12 tons) of  particulate matter, and 0.36 metric 
tons (0.40 tons) of sulfur dioxide per year. Four propane heaters produce  negligible 
cmissions. 
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No effects, adverse or beneficial. of lasers on air quality  have  been  identified (Shively, pers. 
corn. 1994,  Garcia, pers. com.  1994; Dick-Peddie, pers. com.  1994). In  the  event  that high- 
energy laser programs increase in  the future, project proponents wiU address this issue in 
supporting environmental documentation. 

Hazardous air pollutants are released into  the  ambient air in conjunction with laser tests and 
manufacturing process steps. These hazardous air pollutants include  nitrogen uifluoride. 
fluorine gas, hydrogen fluoride, deuterium fluoride, carbon tetrafluoride. nitric acid, 
hydrochloric acid, and sodium dichromate. hen  or nonreactive gases also are emitted from 
testing or process activities. Some of these  are argon, nitrogen, helium. deuterium. and 
ethylene. 

In 1984. air quality analyses o n  nitrogen uifluoride emissions associated with laser 
development  activities  indicated  that  under conditions carefully  monitored by HELSTF there 
would be no adverse public health effects. primarily  because of ambient air monitoring during 
and after laser testing  and public exclusion until safe entry  levels are determined. This analysis 
was accepted by the  New Mexico Air Quality Bureau. if the activities  of HELSTF remain the 
same as those  reviewed in 1984 and earlier permit  application reviews, the resulting air quaiity 
impact is categonzed as potentially  adverse but  mitigable  by HELSTF standard operating 
procedures (SOPS). 

4.3.2.10 Research and Development  Programs. The only research and  development 

associated with the TMD program. T h e  GBR  program  would require few, if any, missile or 
program  activities w i h  the proposed action arc GBR  demonstration and valrdation  projects 

aircraft targets or suppon aircraft that are nor affhated with other TMD-programmatic activities, 
such as ERINT and T H A A D .  Potential environmental  impacts of those programs are assessed 
in other sections of this document. Air q d t y  impacts  from  fugitive dust associated  with  site 
preparation  activities for GBR 1oc.ations  would be nunimal due to  the short duration of the 
activities and because construction dust is  composed  primarily of large particles that  settle  close 
to the site. Emissions of two large diesel-powered  generators  that support GBR  equipment 
during testing and from transpon and commute vehicles are not expected to result in 
exceedances of any ambient air quality standards. Air pollution  permits for the two generators 
would be required. Nuclear effects testing.  idenufled as the  Nuclear  Effects  Directorate 
(NED),  is one of  the research and development  programs at WSMR. Existing research  and 
development programs do not affec~:  air quality. 

4.3.2.11 Special Tasks. U.S. A m y  spccial tasks include a variety  of  training  activities. 
Air pollution sources associated with some of  these US. Army special t a s k s  consist of engine 
exhausts from gasoline and  diesel-powered  vehicles  and from fixed- and  rotary-wing aircraft. 
explosives detonation. and fugitive dust. These sources m not expect to adversely  impact air 
quality. 

an annual training exercise at the RRTC. During th is  exercise, approximately 60 people 
An example of a U.S. Army special task mission  that  presents a potential air quality  impact is 

panicipate in simulated  combat activities for a period of six hours. Impacts on air quality  from 
activities before and aiier a na in ig  exercise at RRTC would be similar to impacts  from 
comparable construction and  traffic  activities in a rural sening with an  arid  climate.  The air 
quality impacts would  not be minimll. During a mining exercise, the air quality at RRTC and 
immediately  downwind  would  temporarily  deteriorate,  primarily due to fugitive dust generated 
by multiple sources. including ground troop  movements,  ground vehicles, helicopters  landing 
and mkng off, inert  rocket  and  bomb impacts, and the detonation of explosive charges. The 
amount of dust  produced during these  intense  periods of training  could be intense locally. 
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However, the  impact on ambient air quality would not continue beyond  the duration of the 
exercise and would be confined I:O the immediate vicinity. Numbers of  mobile sources. both 
ground vehicle and aircraft, are ex.pected to be relatively few. Detonation  of explosive  charges 
would  produce,  besides fugitive dust, carbon monoxide, nitrogen oxides, and  very  small 
quantities of methane. hydrogen sulfide. hydrogen cyanide, and ammonia The area is isolated 
and d~stant from civilian populations.  Consequently, no adverse air quality impacts to the 
general public would occur. 

In addition to the special tasks total are approximately 285 U.S. Army recovery and EOD 
missions  per  year.  Sources of air pollutants associated  with a typical recovery mission include 
one UH-IH helicopter, four to six gasoline-powered ground vehicles (pick-up  trucks), 

Total emissions  from 285 hours of helicopter  flight time, which is an annual approximation, 
possibly one piece of diesel excavation equipment (backhoe or bulldozer). and off-road vavd. 

are broadly estimated at 2 to 3 rncmc tons (2 to 3 tons). Air quality impacts from a recovery 
mission are minimal. 

4.3.2.12  Summary of the  Air  Quality  Impacts of the  Proposed  Action. Many of 
the project activities within the programs of the proposed action may result in potentially 
adverse but  mitigable air quality impacts when evalua?ed with the  impact  criteria defined in 
Section 4.3. Surface missile 1aunc:hes and use of obscurants and  battlefield simulators would 
possibly elevate airborne concentnttions of criteria and hazardous air pollutants above ambient 
air quality standards and  applicable:  health  guidelines  in the vicinity of launches and field tests. 
The  ground arcas near these sites are excluded from public access at critical times. This 
mitigation measure. which is a standard range policy. reduces  the air quality impact of these 
activities. Many of the power generators that suppon field  activities and some testing facilities 

specified in  New Mexico Air Qual~ty Control Regulations for Rquiring  source registration  and 
such as HELSTF. have  potential emission mtes that ex&  the minimum emission levels 

standard preventive mitigarion m m m  is compliance  with  applicable air quality control 
permits .  These levels indicate a categorization of potentially adverse but  mitigable  impact. ?he 

regulatory requirements for picus of quipment that fall within the jurisdiction of *e 
regulations.  Emissions from aircraft and mobile ground vehicles are not  expected to result in 
unacceptable air quality impacts either locally or regionally. Construction activities are not 
expected to result in adverse air quality impacts. Cumulative  impacts to air quality arc 
discussed in Section 4.16 of th is  document. A follow-m cumulative  impacts analysis is 
proposed to supplement the findings of this EIS (Appendix D. Cornmiwent Management 

Mitigation of fugitive dust from nonpoint sources includes  timely application of ample  water or 
Summary). No program activities have been identified as souices of offensive odors. 

chemical dust  suppressants, minimization of new roads, and the rcclamation  (including 
revegetation) of old roads and cleared areas. Finally, none of the program activities or projects 
present the potential to impact local or regional  weather. 

4 . 3 . 3  No Action Alternative 

This scction evaluates the potential air quality impacts of the no action alternative. Reference is 
frquently made to discussions of these programs within the proposed action. Usually only the 
numbers rather than the specific proiects are different  bctwcen  the two alternatives. 

4.3.3.1  Air-to-Air/Surface  Missile  Programs. A maximum 200 missions per year arc 
projected for the air-to-aidsurface missile  programs in the no action alternative. The air quality 

similar to those within  the proposed action. in  which a maximum of 260 missions per  year  is 
impacts from air-to-air/surface missile programs within the no action  alternative  would be 

forecast. A comparative estimate  of  the  annual emissions from aircraft associated with these 

. .  
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programs is presented in Table  4-3 in Section 4.3.2.1. Emissions from other air-teair/surface 
missile programmatic sources, such as rocket motors, ground targets, and generators in the no 
action alternative also would be proportionally less than  in the proposed action. The resulting 
differences in ambient air quality impacts of the  two alternatives would  not be measurable. 

The mobile sources arsociated with  the air-teairhrface missile programs in the no action 
alternative would result in a minimal impact  to  the air quality of WSMR. Many stationary 
sources, typically power generators, would  have an air quality impact  that  is potentially adverse 
but mitigable. The standard preventive mitigation  measure  is the timely  compliance  with the 
New Mexico Air Quality Bureau regulations. 

4.3.3.2 Surface-to-Air  Missile  Programs. In the no action alternative, the  maximum 
number of surface-to-air missile program activities would be 674, compared with  the proposed 
action maximum of 1.100. The air quahty impacts resulting from the surface-teair missile 
programs in the no action alternative would be similar to the  impacts  of  those same programs in 
the proposed action. The program activities are discrete events separated in time (usually on the 
order of days or weeks) and space (in scales of miles). Atmospheric conditions at WSMR 
promote the dispersion of pollutants with  the  result  that  any air quality impacts are very 
localized and do not last. 

4.3.3.3 Surface-to-Surface Missile Programs. Within  the no action alternative, the 
ATACMS program is representative of  the maximum 234 missions in the surface-to-surface 

in the EA for the program (US. Amy 1991e). The rocket  motor exhaust emissions of the 
missile category. The ATACMS  activities and associated  environmental  impacts are described 

chloride (154 kg [340 lb]), and carbon  monoxide (151 kg (334 Ib]) are the constituents of 
ATACMS are typical  of solid prolxllants. Aluminum oxide (261 kg [576 Ib]),  hydrogen 

concern in the 728 kg (1.605 Ib) of combustion products for the  ATACMS (USASDC 1993). 
These amounts of pollutants are  :sufficient IO cause  potentially adverse air quality i m p a c t  
immediately downwind from the launch site. The impacts are mitigable by excluding public 
access from Emote launch sites. 

Several dozen nontactical ground v1:hicles. mostly  gasoline  and some diesel, would support 
each test. Engine emissions from these vehicles  would  have a mid impact  on air quality. 

649, and Rhodes W s .  Fugitive dust from missile  and  payload ground impacts would be very 
Several lmpact areas are designated for the  ATACMS projects, includmg  the Stallion. North, 

brief, and the dust would settle and disperse quickly. ... . . .. 

One or more conflagration tests are planned for the  ATAC3I.S project. A conflagration tes! 

gal) ofjet fuel. Bum time is  approximately 30 minutes,  and smoldering time is another hour. A 
involves exposing a test missile to fix conditions  induced  by  combustion of 13.200 L (3,500 

conflagration test is conducted only during low  wind  speed conditions. Personnel are not 
allowed to re-enter  the  test area for 24 hours. During the test burning, the visual effect of the 
smoke plume  would be definite  and dramatic. Although  the test would take place within an 
hour and a half, pollutant shon-tern average  concentrations ( 1  hour and less) would  possibly 

hour) ambient air quality standards and  health guidelines. Federal  and  state  ambient air quality 
be htgh enough to rcsult in exceedances of longer-term  average  concentration  (8-hour  and 2- 

standards apply  to outdoor aieas accessible  to  the public. Because the public does not have 
access to the  conflagration  test  area  or downwind, ambient air quality standards and  health 
guidelines do not directly apply  to  conflagration  test  areas. 

As  many as 10 target  tactical  vehicles (e.g.. tanks. trucks. or  self-propelled launchers) would 
operate in the target area during a tesi. Sometimes they would be stationary; during other  tests 
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they  would be moving. For any one test.  the targets  would be operating for one to two hours. 
The maneuvering target tanks would  generate quantities of fugitive dust  that  would  deteriorate 
local air quality for the duration of the test.  Consequently, the air quallty impact would be 
potentially sigmficanl but  mitigable. 

Power  generators  proposed  for KATSCAT and Deer Horn  sites to support the program are 
s m a l l  (60 and 100 kW). Their ilir quahty impact is categorized as potentially adverse but 
mitigable by complying with the New Mexico Air Quallty Bureau regulations as a standard 
preventive mitigation measure. Any construction-related land disturbance in preparation for the 
ATACMS program, such as the construction of a bunker at the Denver WIT. would result in a 
minimal impact on air quality. 

This discussion of the possible air quality impacts of ATACMS, a representative  project of the 

4.3.2.3 of the LOSAT air quality analysis,  concludes that  the airquality impacts  would be 
no action  alternative surface-to-s~ufaa missile programs, along with  the  review  in Section 

potentially adverse but  mitigable.  Although for  short  periods of time,  ambient pollutant 
concentrations might exceed the levels designated for air quality standards and health 
guidelines. thc public is  excludul from the testing areas and hen= not exposed to these 
pollutant levels. Mission activities are relatively infrequent and  atmospheric conditions 
promote pollutant dispersion. Compliance  with air pollution control regulation requirements for 
stationary  sources would serve as a standard pxventive measure to mitigate the  potentially 
adverse effect of power generators. 

4.3.3.4 Aircraft  Dispenser and Bomb Drop Programs. Within the no "action 
alternative, a maximum of 45 dispc:nsa and bomb  drop  sorties per 24-hour period would take 
place. Air quality impacts resulting from these missions  would not be qualitatively different 
from tbe impacts of identical missions under the proposed  action. Becausc dispenser and bomb 
drop  missions would occur  less frequently. the overall air quality impacts  would be somewhat 
less  with the no action  alternative. The emissions associated with aimaft would be minimal. 
Fugitive dust and hazardous air pollutant levels resulting from dispenser bomb impacts and 
explosions  would result in  poteno:ally adverse air quality impacts that arc mitigable by the 
public exclusion procedures at W S I m  test sites. 

4.3.3.5 Target  Systems. Within the no action alternative, fured-  and rotary-wing drone 
. aircraft mount  for all 300 target system tabulations. Like manned aircraft. drone aircraft 

disperse emissions over a wide flight-parh area. often at altitudes above 305 m (1,ooO fl). 

An example of a fixed-wing drone aimaft is the MQM-107. which is propelled by a solid fuel 
rocket  motor booster to launch thc vehicle  and a turbojet engine for the  duration of the flight. 
Booster exhaust emission products are typical of solid propellants: aluminum oxide, carbon 
monoxide, and hydrogen chloride. Even  though they are released  relatively close to ground 
level when the drone is launched. the booster exhaust products an in  sufficiently small 
amounts (approximately 27 kg [a0 Ib] total for aU chemical s p i e s )  and for such a short 
dmtion (approximately two seconds) that pollutant levels an not high enough to adversely 

turbojet  engine bums a high quality kerosene fuel. In-flight pollutant emissions from the drone 
impact air quality. Because drones an launched singly. there is no combined effect. The 

engine (nitrogen oxides, carbon monoxide. hydrocarbons, and  particulate matter) an released 
at high altitudes and hence  would  minimally  impact ground-level air quality. 

The discussion of rotary-wing drone aimafl presented in Section 4.3.2.5 also is applicable to 
the no action alternative. Air quality ilmpacts to the  WSMR airshed due  to  target systems wittun 
the no action alternative would be minimal. 
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4.3.3.6 Meteorological  and  Upper  Atmospheric Probes. Within  the no action 
alternative. the  level  of  activity i s  essentially the same as the proposed action. Air quality 
impacts would be minimal. 

4.3.3.7 NASA and  Space  Program Support. NASA WSTF is a  research  and 
development  facility  specializing i n  the  testing of space  flight  materials  and  propulsion systems. 
NASA WSTF is located on the west side of  the San Augustin  and  San Andres mountains, 
approximately I O  km (6 mi) nonh of US. Highway 70. The NASA WSTF property  and 
buildings are grouped  into five "areas" for purposes of program management. 

NASA WSTF has  prepared  a  1992  inventory of air emissions (NASA 1993b). The information 
in this inventory is summarized in Table 4-9. 

The largest  single air pollution source at  NASA WSTF is the 400 Area Steam  Altitude System. 
The 1992  inventory  tabulates  annual emissions from this one  source: 155 metric tons (171 
tons) of' carbon monoxide. 196 memc tons (216 tons) of isopropyl alcohol, 27 metric  tons of 
volatile  organic compounds (20 meuic tons 122 tons] of methane  and  7  metric  tons 18 tons] of 
ethane). According to the air quality  impact  criteria, the 400 Area  Steam Altitude System 
presents  the  potential for an adverse air quality  impact by exceeding 9.1 memc tons (10 tons) 
per  year  of  carbon monoxide and  volatile  organic compounds (isopropyl  alcohol,  methane, and 
ethane). Ut should be noted  that  methane  is  negligibly  reactive  photochemically  and  hence does 
not contribute to ozone formation.) 

The component  service unit and  the  evaporation  tanks in the 200 Area emit 14 memc  tons (15 
tons) of isopropyl  alcohol per year. Hence, the 200 Area also has the  potential to adversely 
impact air quality. 

There are a  nurnbcr of important sources of hazardous air pollutants at WSMR WSTF, notably 
the 200, 300, 400. and 800 Areas. in  general,  the  quantities of annual emissions of the 
hazardous air pollutant  listed in the 1992 inventory  appear  to be below  levels  required by 
Regulation 752 for regismtion with  the  New  Mexico Air Quality Bureau. Possible  exceptions 
include  hydrazine emissions in  the 200 and 800 Areas,  ammonia in the 300 Area, and 
isopropyl  alcohol  in  the 400 Area. 

NASA WSTF submined  registration dormation to  the New  Mexico Air Quality Bureau in 

alcohol emissions from the 400 Arm (Tillen. pers. com. 1990). NASA WSTF submitted  a 
1990 accounting for monomethylhydrazinc  emissions in the 200 and 400 Areas.  and  isopropyl 

Permit  Application for ammonia emissions from the 300 Area Altitude Simulation  System 
(Colonna. pers. com. 1992a) and  supplemental  information  of the 302 Test Stand (Colonna, 
pers. corn. 1993). Air dispersion  modeling  in suppon of the 1992  Permit  Application  indicated 
that  ammonia  concentrations at the property  boundary were less  than  the  New  Mexico Air 
Quality Bureau  health guidelines. WSTF is restricted  from  public  access by fence  lines ar the 
facility  boundaries. 

The New  Mexico Air Quality Bureau  has  issued an Air Quality  Permit  to  NASA WSTF for  a 

corn. 1992b). Permit emissions irnirations are 4.4  tons per year  of sulfur dioxide,.?  tons p e r  
31.32-million  Btu per hour boiler  in  the  302  Area  (Williams, pers. com. 1992; Colonna. pers. 

year of nitrogen  oxides,  and 0.4 tons per year of carbon  monoxide. 

According  to  the  criteria  applied  to  evaluate air quality  impacts.  ongoing  activities at  NASA 
WSTF have  the  potential to advers8:Iy impan air quality.  Information  supporting  a Permit 
Application for ammonia  emissions  from the 300 Area indicates  that  those  impacts  are  mitipable 
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Table 4-9 
Summary of 1992 air emissions inventory for NASA WSTF 

I 

I 100Area  200Area  300Area  400Area 800 AreaFacility  Total 
Air  Emission (Ib/yr)  (Ib/yr)  (Ib/yr)  (Ib/yr)  (Ib/yr)  (Ib/yr)  (ton/yr) (metric ton/yr: 

Criteria  Pollutants 
Carbon Monoxide  (CO) 118 
SulIur Dioxide (SO2)  4 
Nilrogen  Oxides (NO,)  589 
Volatile Organic Compounds (VCK) 47 

Inert  and Low Reactive Gases 
Nitrogen  (N2) 0 
Helium  (He) 0 
Hydrogen  (H2) 0 
Oxygen (02) 0 
Water  (H2O) 0 
Carbon Dioxide (C02) 0 

ilazardous  Air  Pollutants 
sopropyl Alcohol 0 
4mmonia 0 
MorofluorocarbonCompounds 0 

9luminum Oxide (Al2O3) 0 
-lydrogen  Chloride (HCI) 0 
aethylene  Chloride 0 
L4onomelhyl Hydrazine 0 

(CFCs) 

445 
13 

2,223 
1 78 

18,859 
0 
0 
0 

50,OOO 
60,000 

30,008 
0 

14,005 

0 
0 

450 
108 

2,532 
9 

472 
@ 

75,143 
5,601 
136 
0 

2,034 
1,536 

0 
17,800 

0 

0 
0 
0 
5 

352,774 
0 

'1,127 
50,1:: 

288,230 
3,074 
28,793 

1,010,668 
7,983,741 
2,323.566 

432,000 
300 
0 

959 
620 

11 I 
0 

194 
1 

251' .^ 
IO 

0 
0 
0 
0 

10,000 
I8,OOO 

0 
20 
0 

0 
0 
0 
0 

356,033 
18 

4,662 
60,459 

382,232 

28,929 
8,675 

1,010,668 
8,045,775 
2,403,102 

462,008 
18.120 
14,005 

959 
620 
450 
224 

178.02 161.60 
0.01 0.01 
2.33 2.12 

30.23 27.44 

191.12 173.49 
4.34 3.94 
14.46 13.13 
505.33 458.73 

4,022.89 3,651.86 
1,201.55 1,090.73 

131 .M) 209.70 
9.06 
7.00 6.36 

8.22 

0.48 0.44 
0.31 0.28 
0.22 0.20 
0.11 0.10 

I 
I (Table continues 



Table 4-9 (continued) 

1 0 0  Area 200 Area 300 Area 400 Area 800 AreaFacility  Total 
Air  Emission W y r )  (Ib/yr)  (Ib/yr)  (Ib/yr)  (Ib/yr)  (Ib/yr)  (ton/yr)  (metric  ton/yl 

Hazardous  Air  Pollutants  (continued) 
0 210 0 0 0 210 0.10 0.10 Methanol 

Chloroform 
Acetone 
Hydraz ine  
Toluene 

Acetylene 
I-Propanol 

Atomic  Chlorine (Cl) 
Butyl  Acetate 

Cyclohexanone 
Hydrogen  Cyanide  (HCN) 

Methyl  Isobutyl  Ketone 
Ethylene  Glycol  Monoethyl  Ether 

Tetrahvdtofurfural  Alcohol 
N-Nitrosodimethylamine 

0 175 
0 65 
0 34 
0 30 
0 20 
0 < 5  
0 0 
0 < 5  
0 0 
0 < 5  
0 < 5  
0 < 5  
0 < 5  
0 < 5  
0 < 5  
0 < 5  

0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

< 5  
0 

< 5  

0 
0 

0 
0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
c 

175 
65 

30 
20 
< 5  
< 5  
< 5  
< 5  
< 5  
< 5  
< 5  

< 5  
< 5  

< 5  
< 5  

1” 
”” 

0.09 
0.03 
0.02 
0.02 
. 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.01 
< 0.01 

< 0.01 
< 0.01 
< 0.01 

0.03 
0.08 

o .ai 
0.01 
0.01 

< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.01 
< 0.01 

< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

Source: NASA 1993b. 
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by restriction of public access. WSMR is in the process of compiling emissions data for 
regulated air pollutants and  hazardous air pollutants in order to comply with the requirements of 
Title V of the  Clean Air Act. 

The NASA and space program  s.upport missions of the no action  alternative  would  have the 
same air quality impacts as those of the proposed action. Aircraft emissions  would not  present 
a sigruficant air quahty impact. Maintenance activities of the unpaved landing strips at Alkali 
Flats  would result in  potentially  adverse  but mitigable air quality impacts. 

4.3.3.8 Equipment,  Component, or Subsystem  Programs. As with the proposed 
action, the chief impact to air quality is anticipated  to occur only in the  immediate  vicinity of a 
ground activity. such as a target area where battlefield simulators are employed. T h e  overall 
assessment of the impact of equipment. component, and subsystems  missions in  the  no  action 
alternative would be potentially  adverse  but mitigable. The standard mitigation measure is the 
exclusion of the general public fmm the  test arcas and,  therefore,  from  exposure to  the  potential 
air pollutant levels resulting from those tests. 

4.3.3.9 High-energy  Laser  Programs. The high-energy l a w  program missions under 
the no action alternative art not  appreciably different from the proposed action.  The air quahty 
impact of these activities would be potentially adverse but mitigable. Laser tcsting activities  can 
emit hazardous air pollutants  in  concentrations  that possibly exceed  health guidelines. SOPS at 

The amounts of these emissions of  hazardous air pollutants possibly exceed emission levels 
HELSTF. including air monitoring  and exclusion of the public, mitigate the air quality effects. 

specified  in  Appendix A of State of  New  Mexico Air Quality Control Regulation  No. 752. 
which also categorizes the air quali.ty  impact as potentially adverse but mitigable. By  reviewing 
current  operations and air permits for compliance  with regulations and requirements that  have 
been promulgated since the inception of these programs and then filing the necessary NO1 and 
permit forms. as applicable, HIELSF operators would institute a standard pnventive 
mitigation measure advised by  the  impact criteria 

4.3.3.10 Research and Development  Programs. Within the no action alternative. no 
research and development program activities affecting air quahty would take place. 
Consequently, no impacts to the air quality of WSMR would occur. 

4.3.3.11 Special Tasks. A qualitative assessment of an example of a ,US. Army special 
tasks activity, a training exercise ar rht WTC, is presented in Section 4.3.2.11. Air quality 
impacts of these exercises are potentially  adverse  but mitigable. 

4.3.3.12 Summary of the  Air  Quality  Impacts of the No Action  Alternative. 
The primary air quality-related  difference  between the proposed action ahd the no action 
alternative is the level of activity in each. Consequently. the air quality impacts of the no action 
alternative are substantively the  same as those of the proposed action. The air quality  impacts of 
many project activities within  the no action altemative would be potentially adverse but 

times thaf a conflagration test is conducted, or the numkr  of occasions that a battlefield 
mitigable. W i h  limits, the numk.r  of launches of a panicular surface missile, the number of 

simulation exercise take place is less important than the intensity of short-term air quality 
effects of the discrete activity. Under neither the proposed action nor the no action:altcrnative is 

coincide,  overlap, or compound. Near launch sites of some surface missiles and  near  the 
the schedule of programmatic  activities  planned so frequently that air quality  effects  would 

locations of some field activities, it is expected that ambient levels of criteria  and hazardous air 
pollutants might  exceed air quality standards and  applicable  health guidelines. To mitigate this 
potentially adverse impact, the public are routinely  excluded  from the  vicinity of these 
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pollutants, have  the  potential to enut pollutants at emission rates that  the  State of New  Mexico 
activities. Certain equipment, nota.bly power generators and stationary sources of hazardous air 

has deemed necessary for source registration and permitting. Complying with the air quahty 
control regulatory requirements serves as a standard preventive  measure to mitigate  the 
potentially adverse air quality impact  of these sources. Aircraft  and  mobile ground sources 
would minimally  impact air quality on either local or regional scales. No odor sources have 

of ample water or chemical dust suppressants, minimization of new roads, and  the  reclamation 
been identified. Mtigation of fugitive dust from nonpoint sources includes timely  application 

(including revegetation) of old roads and cleared areas. WSMR activities are not on a scale to 
alter  local or mesoscale weather pa.nerns. 

4 . 4  BIOLOGICAL RESOURCES 

T h ~ s  section discusses the types of impacts on biological resources that  may  result from the 

evaluatr.  impacts also is discussed. T h e  biological resources  analyzed  include vegetation, 
implementation of  the proposed action and the no action  alternative.  The  method  used  to 

wildlife, threatened  and endangered species, and sensitive habitats.  The significance of specific 
impacts of future projrxts cannot be assessed here  and  will be addressed in project-specific 

consultations be conducted with state and federal agencies concerning  the  potential  impacts of ' 

NEPA documents tiered to this EXS. Similarly, the  Endangered Species Act requires that 

specific projects on sensitive specias when project-specific documents are prepared. 

4 .4 .1  .Assessment of the Significance of Potential  Impacts 

A systematic matrix-based analysis was made to assess the  potential for impacts  associated 
with  the proposed action  and  the no action  alternative. Three matrices  were  developed  to 
facihtarr the analysis of programs conducted at WSMR. A review  was  made of  the programs 
associated with this EIS as described in Chapter 2. This resulted in a  matrix of programs and 
activities reqlured to implement  the.m  (Table 4-10). The  activities  were  analyzed  to  determine 
what effects they  may  have on the WSMR environment and an activitiedeffects mahix was 
produced (Table 4-11). Each projecl:  effect was then  analyzed to determine  what  impact it may 
have on the  biotic resources of WSMR or on nonbiotic resources that affect  biotic resources. 
An effectdimpacts matrix  was developed from this analysis  (Table 4-12). 

Tables 4-10 through 4-12 present impact analysis m a h i i a s  wich common elements  that  allow 
the analyst to stan with a WSMR pIogram and derive a list  of  impacts that may result from the 
implementation of  a program (rows) or from programs requiring similar activities. This is done 
by first selecting  a  program in the:  prograrns/activities matrix (Table 4-10). The  activities 
associated  with  the  program can then be read from the  marked columns. For example.  road 
building may be associated  with any program  implemented on WSMR. Next, in  the 
activitiedeffects matrix  (Table 4-1 1 ), each of the  selected  activities appears as a row. The 
effects these  activities may have can be read  from  the marked columns. The relationship 
between  the effects caused by a probram activity  and the  impacts  the  effect  may  have  on  biotic 
resources is presented in the effectdipacts matrix  (Table 4-12). 

example, vegetation provides cover, forage, nest sites. and  other  values  for  wildlife species. 
Impacts on some portions of the liota may  in turn  affect  other  biological resources. For 

When  vegetation is lost or damaged. wildlife  species  dependent on it also  are affected. 
Interactions between various affectcd components of the biota are taken  into  account in an 
impact analysis. 
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T h e  activities, effects, and impact; associated  with  the  operation and maintenance of WSMR 
are related  to specific programs. 'The determination of impacts depends on the  avadability of 
adequate information about the  program activities and effects. The matrix presented in h s  EIS 
is generic and is based on the  information  currently  available on WSh4R programs. As new 
programs are instituted and more  information on WSMR programs becomes  available.  new 
activities and effects may  be identified. For this reason, each new  program  must be analyzed 
carefully during the environmental  review process to determine what  impacts  on  biotic 
resources may result  from its implementation. 

Identified impacts may  then be evaluated for significance. The determination  of  significance 
includes considering the intensity, extent. and  context in  which  the  impact occurs. Intensity 
refers to the severity of the impact. and the following should be considered in evaluating 
intensity of impact on biological  resources: 

impacts may be either  beneficial when they  result in the creation, 
restoration, or enhancement of natural  habitat, or adverse, when  they  result 
in the loss or degradation of  natural habitat; 

unique characteristics of  the  geographic  area such as proximity  to  park 
lands, prime farmlands. wetlands, wild and scenic rivers, or ecologically 
critical areas; 

the degree to whch the impacts are likely to be controversial; 

the degree to which the possible impacts are highly uncemin  or involve 
unique or unknown risk; 

the degree to  which  thc  action may establish a  precedent for future actions 
with adverse effects; 

whether the  action  is re'lated IO other  actions  with  individually  minimal. but 
cumularively adverse, impacts; 

the degree to  which the action may  adversely  affect  an  endangered or 
threatened species or its  habitat  that has been  determined to be critical  under 
the Endangered Species Act  of 1973; and 

whether the  action  threatens a violation  of  federal, state, or local law. 

Extent is based on  the  relative  amount of the change in the arealquantity and/or duration of 
recovery from the impact.  Context  may be defined at the site-specific, local. regional, or 
national scale. 

As a  result  of  that evaluation, consequences are assigned to one of thrce caregories: not 
adverse, adverse and  mitigable. 'or adverse but unmitigable. The potential sipficance of 
impacts is evaluated for one or more of the following components of the biotic  environment: 

consequences existed that could not be mitigated readily. the  activity would be determined  to 
vegetation resources, wildlife resources, sensitive species, and sensitive habitats. If 

present  potentially  adverse  environmental  impacts. Consequences would  be-deemkd  adverse 
but mitigable if concerns existed, but  it  was determined  that  all  potential  consequences  could be 
readily  mitigated through standard  procedures or by measures recommended in this and 
previous environmental documentation. 
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4.4.2 Proposed  Action 

The following section presents the results of  the environmental analyses conducted for the 
proposed action. 

4.4.2.1 Vegetation. WSMX includes more  than 809,400 hectares (2.000.000 acres) of 
habitat c a b l e  3-23). Hence, the total acreage of individual WSMR vegetation types tends to be 

acres) of closed-basin scrub (arroyo riparian and wetland) vegetation to approximately 271,780 
large. Current mapping ind~cates that sizes vary from approximately 9,956 hectares (24,600 

hectares (548.000 acres)  of Chihuahuan desen scrub (creosote bush) (Table 4-1 1). The 
descriptions of these vegetation types are general and art appropriate at the base-wide scale of 
analysis. The ongoing mapping of biological resources on. the WSMR will be accomplished.at 
the level of  the  habitat types.  This will result in a more detailed mapping, providing information 
on the plant associations encounted at  the scale of  the individual project site. 

Most of the  vegetation rypes on WSMR also are well represented in other ponions of  the 
region, although the state-wide and regional acreage of the habitat types occurring on WSMR is 
not  known.  However, many of these habitat typcs are well represented locally  and  regionally 

habitat typcs. Other habitat typcs occur in smaller amounts. Losses of even relatively small 
and even fairly large losses  of the common types would not result in adverse impacts to the 

acreage of scarce habitat typcs IIFIJ! adversely impact sensitive species. 

The loss of vegetation is an i m p a c t  that  may lead to secondary impacts including but not limited 
to direct monahty of wildlife. reduction of available cover for wildlife, reduction of prey and 
forage, displacement. increastd competition. increased stress, and increased erosion and 
sedmentation. The significance of vegetation loss may vary depcnding on the  sensitivity of the 
habitat it represents, the dew to which sensitive species would be affected by its loss. and 
other factors. 

4.422 Wildlife. Various impacts  on wildlife  could result from  program activities  included 
in  the proposed action. Thwe impacts and their significance are largely  project specific. 
Although specific impacts cannot be discussed in detail, the types of impacts that are commonly 
considered arc reviewed. WSMR cunrntty implements management  practices for the 
conservation of sensitive natural resources, including wildlife, endangered species. and 
wetlands. These management practices will continue to be applied to all sensitive natural 
resources within WSMR. 

Direct Mortality 

Direct mombty of wildlift as a result of the implementation of  the proposed action  could result 
in adverse impacts. Direct monalnry is a specific impact  that  may  result  from numerous 
activities related 10 the proposed action such as vehicle traffic, debris impact, and electrical wire 
installation among others (Tables 4-10 through 4-12). 

Wildlife prone to this type of impact may be those that art restricted to specific habitats such as 
aquatic invertebrates, fish, or wildlife that use burrows for long periods through tfie year such 
as amphibians. reptiles. or small mammals. Big-game, medium-sized m a m m a l s .  and birds may 

WSMR over raptor mortality due to electrocution and collisions resulting from the construction 
be able to avoid direct mortality impacts of such activities. Concerns also have been  raised  on 

of electrical uansmission lines. 
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Habitat Loss/Fragmentationn)isruption of Migration  Corridors 

Impacts  from  habitat loss, habitat fragmentation. and disruption of migration corridors could 
result in potential  impacts on wildlife. Habitat loss and  fragmentation  on WSMR may occur. 
from effects such as ground dimubance. fire, debris impact, fencing, and construction 
activities among others (Table 4-12), 

Habitat loss for wildlife species could result in displacement, which  could cause other 
ecological effects such as reduction of cover, reduction  of  prey and/or forage, increased 
predation. increased competition, among others. Loss of habitat  heterogeneity  and disruption 
of wildlife corridors may  Impact  a species that requires two or more  habitat types and  make it 
impossible IO move between habitats (Wilcove et al. 1986). Loss of Wtute Sands pupfish 

associated migration corridors may  result  in adverse impacts. 
habitat, desen bighorn sheep habitat, deer fawning areas, and winter  forage areas and  their 

Noiseloverpressure 

Impacts from noise related  to conruuction  and program operations on WSMR could result in 

behavior. temporary or permanent hearing loss and abandonment of nest or den sites (Table 4- 
potential impacts on wildlife. Noise effects on wildlife could  result in impacts such as startling 

12). These impacts could also affect other ecological  interactions such as predator-prey, 
parasite-host. plant-pollinator. and mutualism (Wilcove et al. 1986). 

The significance of noise impacts on wildlife should include.considerations such as hazardous 
decibel levels, intensity. frequency. and duration. Noise levels  that  exceed 90  dB may affect 
mammals adversely (U.S. Fish and Wildlife Service [USFWS] 1988b). Calculations of 
reactions of pronghorn IO helicopter noise in New  Mexico  ranged  from no reaction at 60 dBA 
to a suong reaction at 77 dBA (VSFWS 1988b). Low-altirude jets and sonic booms (82 to 114 
dBA) have been known to cause "noticeably alarmed" responses in raptors, and helicopter 
appearance over the top of a  cliff  c:aused panic and  frantic escape behavior (USFWS 1988b). 
The  Mojave  fringe-toed  lizard  exhibited  hearing loss after exposure to  95  dB  for one hour and 
the desen iguana experienced  a shift in hearing threshold  and  permanent  hearing loss atier 
exposure to off-road vehicle noise of 114 dB for 1  hour  and 10 hours, respectively (USFWS 
1988). Couch's spadefoot toad is known to prrrnaturcly  emerge from its hibcmation burrow 
when exposed to off-road vehicle sounds of 95 dBA (USFWS 1988). It is proposed that the 
impacts of noise on invertebrates needs to bc funher explored  (Appencix D). 

Concern over effects of aircraft noise and sonic booms on raptor  nesting success has been 
expressed and studied by many (USFWS 1986; US. Air Force 199Ob; Donahoo. pers. com 

low-flying aircraft, and other sourc:es. If persistent, these sources of  auditory  stimuli  could 
1986; US. Forest Service 1979).  Potential  impacts  of  noise  could  result from.sonic  booms, 

adversely  affect the survival or nqmduction of listed species, resulting in temporary  or 
permanent hearing loss. abandonment of the nest or den  site,  disruption of breeding activity, or 
abnormally  heightened levels of physiological stress. Most studies of free-ranging  wildlife 
indicate, however. that a wide range of mammalian and  avian  species acclunate readily  to 
infrequent aircraft noise (Lamp 1989). These potential  adverse  effects  can be avoided or 
mitigated by limiting aircraft overflights to areas when  sensitive  wildLfe or nesting  birds do not 
occur  and  restricting aircraft activity  in areas of critical wildlife  habitat to 610 m (2000 ft) above 

than those of the proposed action, depending on the  specific n a m  of  the proposed future 
ground level. The potential  impacts  of the  no-action  alternative  could be proponionally fewer 

projects. According  to  the U.S. Ai Force (1990b). analysis of previous studies did  not  rule 
out the possibility that  aircraft overflights would  have  subtle effects on reproductive output. 
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Lasers  

Laser use on WSMR in various programs could result in physical injury to wildlife. Some of 
the programs that use. lasers during operations require protective eye gear  for humans working 
in the vicinity of the  project (Krehoff and Cavallaro 1989. Directed Energy Directorate 1989. 
U.S. Army  1985b). According to  a study done in 1980 by the US. Army (US. Army 1980b) 
regarding  laser activity at WSMI1,  there  have  been negligible cumulative impacts on wildlife 

species  such as quail and coyotes were only slightly  impacted. 
populations.  Big ganle species in mountainous areas were not affected  at all and  open range 

Radars 

Concem  for impacts to  wildlife due to radar use on the WSMR is mainly rooted in the  potential 
for  energy absorption. A recent analysis of potential impacts on wildlife in the CBR  Farmly of 
Strategic and Theater Radars Environmental  Asse.ssment (USASSDC 1993~) found no adverse 

radiation. High-intensity e l ~ o m a g n c t i c  fields must be evaluated for compliance with 
impacts to wildlife as result of the project. Operation of radar generates electromagnetic 

applicable standards. Prolonged exposure to di rec t  electromagnetic radiation could m u l t  in 
mortalities.  Hazardous levcls of lligh microwave power  densities and energy absorption rates 
by wildlife  species would need tc~ be determined for projects involving the generation of high 
levels of electromagnetic tadmion. 

Entrapment  of Wildlife 

b w m e n t  of wildlife is most Wtely to occur during construction activities such as trcnchmg 
and excavation (Table 4-12). Entrapment  of wildlife could lead to modi t ies  from  suffocation, 

not likely  to be adverse on a rangc-wide scope. 
dessication,  starvation,  or increased predation. These activities are generally site specific  and 

Toxic  Chemicals 

Sewage  lagoons may be amactive to  waterfowl  and other birds in the  area when: potable 
surface  water is scam:. For waterfowl and shorebirds.  lagoons are unusual habitat because  the 
water is often deep and the edges lack emergent  vegetation and, in fact, n g y  be covered with 
rock.  rubber. or other hard-surfaced materials (Swanson 1977). amactive  component of 
sewage  lagoons seem to be the abundance of invertebrate~food  supplies available in nument- 
enriched  ponds  (Uhler 1956. 1964). Sewage  environments,  however, may  promote avian 
diseases (Moulton et al. 1978). fcathcr-wetting from detergent accumuliuions (Choules et al. 
1978). or poisoning from blue-green algal toxins (Olson 1964). Therefore. within  the confines 
of their primary purpose, sewage: lagoons may pose a variety  of  management concerns for 

of liquid fuels.  rocket propellants. and explosive  constituents. Release of these substances into 
wildlife resources on WSMR. Otter sources of toxic substances in WSMR programs arc spills 

the Wiute Sands pupfish habitat  could  have severe consequences for this species due to its 
limited distribution. 

4.4.2.3 Threatened and Endangered  Species. The proposed action may involve 
activities resulting in the direct o r  indirect loss of sensitive species or thefhabitat. The 

and the  context in which they  would occur. If the activity results in the take of a spccies  listed 
significance of impacts on  sensitivl: species depends on the intensity and  extent of the  impacts 

Conservation  Division, or New  Mexico  Department  of  Game  and Fish  (NMDGF). the impact 
as endangered or threatened by the USFWS. New  Mexico Forestry and Resources 

would be adverse. The ESA Act defines "take" as: "harass,  harm,  pursue, hunt. shoot, 
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wound, k i l l .  trap, capture. or collect or to anempt to  engage in any such  conduct." The 
definition of "harm" has been  further defined by coun decisions to  include  the degradation of 
habital. including any habitat deshction or modification that presents an endangered species 
population  from recovering. If an impact were sufficiently intense or extensive enough to 
result in a change in status of a  !;pecies  from candidate to listed, it would be adverse. T h ~ s  
could occur if  an activity reduced the habitat or numbers of individuals of a species sufficiently 
to justify regulatory concern. In addition, potential  impacts on candidate species must be 
addressed because listing may occur at any time. WSMR will  review the action  and  implement 
surveys as needed for listed species, sensitive species. and  other species of concern within 
proposed activity areas. Wherever practicable. habitats  occupied by listed species or other 
species of concern will be protecte:d. If protection is not  practicable, then mitigation measures, 
developed in cooperation with  management agencies, will be implemented to offset the  impact 
of the project. 

The determination of impacts on sensitive species is made on a case-bycase  basis. Knowledge 
of the distribution of biotic resources on WSMR, panicularly  the distribution of sensitive 
species. is incomplete. W e  the effects of project  activities on some habitat types are more 
likely  to  result in unacceptable  impacts to sensitive species than on others, this  determination 
often will require site-specific field surveys. Project activities  occurring on established WSMR 
facilities including launch sites, WlTs. and existing buildings and roads, are less llkely to result 
in adverse impacts to sensitive resources. Project activities that take  place  on areas outside of 
established WSMR facilities, but for which surveys indicate  that  no sensitive species are 
present, are likely to have  only minimal impacts on sensitive species. It is WSMR policy to 

surveys for threatened and endangered species will be undenaken at all activity sites within 
maintain  threatened  and endangenxl species and critical  habitat  at existing levels. Ground 

WSMR to ensure that projects do not have adverse impacts on lhrcatened and endangered 
species. If  threatened or  endangad species are located within an activity site. WSMR will 
consult with  the USM'S and NhUGF to deermine an appropriate course of action. 

4.4.2.4 Sensitive Habitats. l'rogram activities occumng in or on sensitive habitats may 
result in impacts on imporlant resources. Activities that result in the filling or dredging of 
wetlands require permits issued by the COE. The intensity, extent. and context  within  which 
impacts on sensitive habitat occur would determine the significance, if any, of the impact. 

As with  Ihreatened  and  endangered species. the  determination of impacts on sensitive habitats 
is made on a case-by-case basis. Knowledge of the distribution of these habitats on WSMR is 
incomplete. and the significance determination often will  depend  on  sice-specific  field surveys. 
Project  activities occurring on established WSMR facilities are less likely to result in adverse 
impacts on sensitive resources. Project activities  that take place outside of established WSMR 
facilities.  but for which surveys indicate  that no sensitive habitat  is  present. are unlikely to have 

recent field surveys have not  been conducted. If  a  reasonable  likelihood exists, that a sensitive 
adverse impacts on sensitive habitat. Project activities may  affect portions of WSMR on which 

habitat may be affected. surveys would be required.  Project  activities may dircctly or  indirectly 
result in the loss or degradation of  biotic resources on portions of WSMR. A variety of 
sensitive  habitat types have been  identified  at  WSMR  (Table 3-27). Currently, WSMR 

derived from past surveys and  will tle updated  with each new survey. Data from the GIS will 
mainlains  a GIS database that  includes  data  on  these sensitive areas. These dara have been 

be incorporated into the  Integrated  :Natural Resources Manqement Plan,  which  will address 
the  needs of specific habitats and species. WSMR is cornmined IO avoiding  impacts  to 
sensitive habitats. If impacts are unavoidable. WSMR will  work  with  the  management 
agencies to develop suitable  and  appropriate  mitigation  measures  to  avoid  irreparable  harm to 
the resource. 
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Wetlands 

The proposed action contains several elements that  potentially  could  impact  wetland areas. 
Future construction,  including  roads,  parking areas. buildings, or launch pads. could adversely 

k t l y  adjacent to wetlands. thereby avoiding k t  impacts  to  wetland sites. In addition to 
impact wetlands. Whenever  possible, construction activities will  avoid wetlands and areas 

the d m c t  impacts associated with land conversion, indirect  impacts can affect  wetland sites. 
Additionally. changes to wetland anas may occur as a result of stormwater management 

wetland areas. Effects would be adverse if wetlands  were reduced in artal extent or degraded 
activities. Thew activities could alter surface drainage and divert water  from playas or other 

Weapons testing also may impact  wetland areas. Weapon and  target debris may  fall  into 
by pollutant or sediment inputs. 

wetlands and alter their character. Depending on the weaponry used, a d m c t  hit on a wetland 
could  alter its character significantly. Also, vehicle  traffic from positioning targets  and launch 
vehcles would hturb any wetlands  over which the vehicles drive.  Likewise, target recovery 
activities could disturb existing wetland areas. 

some of the springs and wells. If the increased withdrawal significantly alters the amount of 
Activities associated with the proposed action could increase the withdrawal of water from 

could be lost or the typc of wetland could be altered. For each project,  the  location  and type of . ' 

water available  in  the  wetland an:as, the wetlands could be affected adversely. Wetland area 

wetlands within tk projected area of impact will be determined and  impacts of specific 
activities analyzed. 

Wherever possible. jurisdictional wetlands will be avoided. For example.  careful selection of 
final storm water retention sites to avoid wetlands would  reduce or eliminate impacts on 
wetland habitats. In addition, thc proposed actions could enhance wetland  values by creating 
wetlands in storm management anas. If avoidance of wetlands is not possible, then WSMR, 
working in coordination and consultation with  the COE. USFWS. and EPA, will  implement 
measures to mitigate impacts and lninhize harm to wetland sites. The goal of these mitigative 
measures will be to meet a criterion of no net loss of wetland. These mitigative measures wdl 
be site specific and developed on a case-by- basis. The measures may include 
enhancement or enlargement of existing wetlands or potentially  the  creation of  new wetlands. 

The no action alternative would have the potential for similar impacts on wetlands. However. 
the magnitude of the impacts would be less as the no anion alternative  would involve fewer 
activities but of the same type as t t~e proposed action. 

4.4.3 No. Action  Alternative 

than those of the proposed action. hpac t s  of projects in previously surveyed mas would  need 
Impacts on biological resources ass.ociated  with the no action  alternative is expected to be lower 

to be assessed using project-specific infomation. Impacts of projects in previously unsurveyed 
mas would  need to be assessed  using project-specific  information as well as surveys of the 
area. 

4.43.1 Vegetation. Impacts on vegetation  resources could result from the implementation 
of the no action alternative. The impacts an expected to be fewer and  in some cases less intense 
than those associated with the propised action due to  the  smaller number of programs. These 
impacts m.not  anticipated to bc significant. 
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4.4.3.2  Wildlife. Various  impacts  on  wildhfe could result from the no action  alternative. 
The significance of these  impacts  would be largely  project-specific.  Common  impacts 
associated with  the  proposed  action  also are expected to occur  for the no action  alternative. The 
level of  impacts is expected to he lower  and  in some cases less intense  than the proposed 
action. due to the  lower  level of activity. 

4.4.3.3 Threatened  and  Endangered Species.  Impacts. on sensitive  species  could 
result  from the no  action  alternative.  Impacts are expected to be  fewer  and in some cases less 
intense than those associated  with  the  proposed action due IO the smaller number  of  programs. 

4.4.3.4  Sensitive  Habitats. hpacts to sensitive habitats  could result from the no action 
alternative. The impacts are expected to be fewer and in some cases less intense  than  those 
associated  with the proposed  action  due  to  the smaller number of  programs. 

4 . 5  SOCIOECONOMICS 

This section discusses potential  socioeconomic impacts of the  proposed  action and  the no 
action  alternative. 

4 . 5 . 1  Proposed  Action 

These include  the  level  and  dismbution  of population. employment. income, housing, and 
Socioeconomic conditions in the M’SMR region can be characterized by a  number of variables. 

public services. 

T h e  proposed action is  separated  into two components: the first being  continuation of current 
project  activities, operations, and  services;  the  modernization  and  improvement of outdated 
services; and  the second  being  changes to project programs. site usage,  and services. T h ~ s  
section describes potential  effects on socioeconomic  conditions in  the  region from 
implementation of any of these two components. 

Employment  and  population M the  key components of project-related  socioeconomic  impacts. 
Changes in  the  level  of  employment  can  lead to an d l o w  or an outflow of population (workers 
and their dependents) IO or from a  region. This, in turn. affects  the  distribution  and  availability 
of income. housing, and public services in the region; This effect can be even more 
pronounced in a small regional  economy  where  employment is focused on .a few key sectors 
(e.g., manufacturing.  govemment:l that suppon may  of  the  other jobs (e.g., retail trade, 
services). WSMR is an imponant component of the regional  economy. 

Continuation of cumnt project  activities, operations, and  services  would not  result  in  any 
socioeconomic  impacts  on  the  local  communities  adjacent to the  installation. or on the  region as 
a whole. Employment  and  expenditure  levels at WSMR  would remain roughly  the  same as 
would the overall  level  of  WShfR-related  population in the  area. WSMR operations  would 
continue to be an imponant  economic  asset 10 local communities like Las Cruces. NO 
deficiencies  have  been  identified  in t e r n  of  the abhty of the local community  to  provide ad 
equate levels of housing or public  services  (e.g.. education, public  safety) to WSMR personnel 
and  their  dependents. This level  of  activity  under  the  proposed  action  is  the  same  as  the no 
action  alternative (see Section 4.5.2). 

The modernization  and  improverneni of outdated services would  probably  lead to an increased 
level of WSMR-related  economic  activity.  Additional  construction  and  expenditures  for 
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equipment that is procured locally would exert a positive influence on the  regional economy. 
increased construction employment opportunities may  lead  to  the  immigration  of workers and 
dependents to  the region. but  could  likely be accommodated by the existing labor force. With 
the  modernization  and  improvement of outdated services, permanent operations stafting levels 
at WSMR would not change substantially from existing  levels. Local  communities  would be 
able to provide  adequate levels of housing and public services for this potentially  small influx 
of population. 

Changes to project programs. si= use, and services may  lead  to a substantial alteration in the 
level of employment and expenditures at WSMR and may therefore result in socioeconomic 
impacts on adjacent communities. Any substantial program changes that l e a d  to a large increase 
or decrease in WSh4R-related employment and a concomitant immigration or outmigxation of 
population. could impact local support communities like Las Cruces.  If  these  program changes 
occur within a short time frame that does not allow communities to  adequately  plan ahead, 
these changes may  impact socioeconomic conditions in the region. 

4.5.2 No Action  Alternative 

The no action alternative would continue project activities, operations. and services that 
currently exist at WSMR. This would involve roughly the  same  level of staffiig levels, 
payrolls, and other expend im,  that cumntly exist from WSMR-related activities. These 
activities would continue to exen a positive economic influence on  the  regional economy of the 
multicounty area Communities adjacent to the installation. especially Las Cruces. would 
continue to host the  predominant share of WSMR-related personnel  and dependents and 
provide housing and  public scnices to t h i s  population. Adequate levels of public service 
provision  and infrastructure are available locally to accommodate this population. 

4 .6  CULTURAL RESOURCES 

Cumnt and future activities at WSMR have the potential to affm properties included in, or 
eligible for inclusion in, the National Register of Historic Places (NRHP). These activities 
include a wide variety of training, testing. construction. and  maintenance programs that cause 
Chffering degrees of d~~nnbancc: and whose effects are numerous, complex, and  often 
undertaken  with high national defense priorities under accelcratcd schedu1,es. Impacts would 
vary based on the rype of cultural resources being discussed, dependent to some  extent  upon 
the cultural-temporal pcriod to which ~csourccs belong. Potential  impacts also would vary 

destruction and alteration of a cultural property. or they  may be indirect, such as isolating a 
aaxrding to the type of activity planned. Potential  impacts can be direct causing  physical 

property from its natural setting: tmting visible, audible. or atmospheric  elements that an in 
conflict with the character of the pmpcrty and its setting; or neglect of the property that results 
in deterioration or destruction. 

4.6.1 Proposed Action 

This section describes the potential impacts of the proposed action on culrural resources. 

4.6.1.1 Criteria  Sources of Impacts  on  Cultural  Resources. The following 
describes the terms used  to define projects and effects da ted  to cultural resources. These 
definitions arc derived in large pNf from the Historic Preservation  Plan for WSMR (U.S. 
Army 1981). 

. -  
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An "undenalung" means any project. activity, or program that  can  result in changes in the 
character or use of historic (or prehistoric) properties. if any such historic properties are located 
in the area of potential effects. Undertalungs include new and continuing projects, activities, or 
program and any of their elements not previously considered under Section 106 (Code  of 
Federal Regulations 36 CFR 800.2). Historic and prehistoric sites are buildings. structures, 
and objects, determined to be greater than 50 years  old. hstoric proptrties may include Cold 
War 01 other properties less than 50 years old that have been determined significant. 

The "criteria of effect" apply to all federal and federally assisted or licensed undenakngs, 
including new and continuing projects, programs, and any of their elements not previously 
considered under Section 106 of  the National hstoric Reservation Act (NHPA) of 1966 (as 
amended). An undenakmg has an adverse effect on a tustoric propeny when  the following two 
criteria are both  met: 

the undertaking  may  alter characteristics of the property, including  relevant 

inclusion on  the  National  Register: and 
features of its environment or its use, whch qualify the propeq for 

the  alteration  may  diminish  the  integrity of the property location, design. 
setting, materials, worlcmanship, feeling, or association. 

Effects on historic and prehistoric propenies include, but are not  limited to: 

physical destruction, damage, or alteration of all property; 

alterarions of the  character of the propcny's surrounding environment where 
tha t  character contributes to the propeny's qualification for the  National 
Register; 

introduction of visual, audible, or atmospheric elements  out of character  with 
the  properry  or  altering i t s  setting; 

neglect of a property resulting in its deterioration or desrmction:  and 

both effects caused by  the  undertaking that occur at the same time  and  place  and 
effects caused by the  undertalung  that are later in or far removed in distance, but 
are still reasonably foreseeable. 

4.6.1.2 Examples of Impacts. Potential impacts can be described  under  five  general 
categories, as follows: 

. .  . 

Surface disturbance asscKiated  with general land use activity on  WSMR: 

- off-road  vehicle travel in sensitive site areas, 

- creation of access to previously inaccessible areas. and 

- unauthorized  removal of cultural propenies or vandalism. 

Surface and subsurface ground disturbance caused by  missile  and  .other 

- contamination by chemicals  or duds that effectively remove or limit 

impacts: 

access to scientific information, and 

- cumulative shock or vibration damage to structures 
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Chemical use for vegetation suppression. as obscurants. and  other chemical 
contamination: 

- alteration of surface cover due to herbicidal vegetation suppression, 

- contamination of archaeological materials with  potential for d o m e m c  

leading to potential erosion; and 

dating. 

Construction effects and  landscape alteration: 

- reuse or removal of structural materials from existing buildings. 

- alteration of drainage or erosional patterns, 

- creation of new wetlands or ponding. 

- damage from earth moving and  heavy equipmenf and 

- visual impact. 

Surface disturbance caused by fmfighting. missile. test vehicle, and other 
forms of ordnance test recovery and retrieval procedures: 

- damage from earth moving and heavy  equipment: 

- visual or landscap alteration of habitat; 

- creation of access to previously inaccessible areas: 
- damage due to off-road  vehicle  traffic; 

- damage due to helicopter  landing; 

- damage due to fafighting equipment, trucks. and activity; 

- detonation of unexploded charges at site of impact; and 

- unauthorized removal of cultural artifacts. 

. .  

4.6.1.3 Cumulative Impacts. When an impact is rcpaitivt it can produce cumulative 
effects and damage. Impact types that  may require consideration and, in some cases, may call 
for mitigation specifically to stem cumulative effect include but arc not limited to: 

helicopter and other aimraft vibrations, 

ground surface and subsurface compaction pressure from intensive surface 
usage,  and 

vandalism. 

Resonant shaking, ground velocity, acceleration patterns, and fatigue effects of vibrations from 
helicopter activity  may cause damage to standing cultural resources. Resonant shaking is a 
function of the range of frequencies generated by  the  helicopter blade. Damaging effects from 
resonant frequency would have to fall into a specific range based on the type of  building 

ruins of  the American Southwest (COE 1990). 
material. Generally. this range has tren identified as being  between 35 to 60 Hz for mud-wall 
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Compaction and pressure generated  from  the surface by  the &IC of heavy equipment. 
including tanks and large trucks, can  affect the integnty of subsurface archaeological resources. 
Pottery and mhtecture are especially  prone  to damage from soil compaction and soil stresses. 
The level of initial failure stress (or the point  at  which pottery would fracture in a clay-type soil) 
appears  to be between 52,400 to 109.530 Pa (7.6 to 15.9 psi). Even at a much  higher stress 
level 172,400 to 517.000 Pa (25 to 75 psi). when damage and fracture have occurred, pottery 
anifacts may still be identifiable  and reconstructible. Variables affecting severity of damage 
include vessel size, shape, and soil type (COE 1990). 

Vandalism is the  removal of acts or the  defacement and destruction of properties. The 
motivation may be commercial (for monetary gain), noncommercial (curiosity, personal 
collection). or simply destructive. Effects can be repeated digging at sites, creation of roads 
where no access previously existed, disturbance of grave sites. and destruction of  uncollected 
artifacts, sites, or structures that  might otherwise have scientific value (COE 1990). 

4.6.1.4 Types of Projects and  Related  Impact  Potential. Ground disturbing 
impacts with  the  potential IO damage cultural resources could result from activities in a number 
of program categories. Tables 4-13 through 4-21 summarize impact types associated with 
projects in these categories and indicate whether a survey has been conducted. T h e  threat  posed 
to culrural resources depends on the specific details of the project in question. Newly  proposed 
projects will each require NEPA rtview and individual archaeological evaluation. Thus, any 
ranking of types of potential  impacts on WSMR serves to illustrate, not evaluate, anticipated 
impacts. In general terms. installation undertakings that have the  potential  to  damage  cultural 
properties. ranked from  most to least damaging, include, but are not limited to: 

ground maneuver training; 

facilities construction; 

high explosive missile impacts: 

drone and  tow  target  impacts; 

fire fighting, fire break construction; 

missile recovery operat~ions; 

other ordnance impacts; 

transporntion and utihties; and 

unauthorized collecting by  range  personnel. 

Ground maneuver training on a large scale is relatively rare on WSMR. Experience confirms 

extensive mitigation will be necessary to avoid  impacls  on  cultural resources should free-play 
that complete avoidance  can be acheved with  proper constraints. In a free-play tactical mode, 

be approved on WSMR. 

Facilities construction is  usually  limited  to  Post Headqumers and  range  camp areas, although 
isolated facilities are often  expanded or added  throughout the range. These activities  should be 
preceded by an archaeological  review.  Mitigation of any potential  impacts on  historic propenies 
would be by relocation of the  project  to  avoid significant propenies. fencing. or if no 
alternative is available. by  data  recovery or other  approved matrnent designed  to  protect  values 
for which the propeny is considered significant. 
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Table 4-13 
Air-to-AirlSurface  Missile  program  potential 

impacts .and archaeological  survey  status 1 
Midrange (SALT 
and 5 k n i l c  Area) 

solid fuel, 
debris recovery 

+ I 
I"" Nonh Range (i!umwalt) solid fuel. off-road 

vehicles, debris recover) 

Table 4-14 
DispensedBomb  Drop Program  potential  impacts and 

archaeological  survey  status 1 
~~~ 

surxi 
unknown U.S. Air Force conslrunion. debris 

(Red Rio. OXlI la)  ruovcry. swface disMbance 

a Areac of impact  include  launch compl~:xes. target riles. rccovcry areas. and any arm of project-related 

Table 4-15 
Equipment  component  or subsystem program  potential 

impacts arod archaeological  survey  status 

Al=uam* lsIuxY 

(Largo. AMW) 
JSE Optical Guided south range 
Weapon 

d e b r i s m v c r y .  unknown 
liquid fuel, helicopter 

LORAINS all range nanspondaplacemcnt unknown 
... ~ 

DIRl7BlCT UnrpeCiIied unrpccified unknown 

a Areas of impact  include  launch COIII~~CKU. targel riles. recovery mas, and any mas of pmjccr-related 
activitv. 
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Table 4-16 
NASA and  space  program  support  projects  potential 

impacts  and  archaeological  survey status 

Arraol' s.uW 
Space  Shuttle Space Harbor unspecified unknown 

SSTC Space Harbor unspecified  unknown 

a Areas of impact include launch complcxes. target sites.  recovery areas. and any areas of project-related 
activity. 

L 

Table 4-17 
Research  and  development  program  potential 

impacls  and  archaeological  survey  status 

L b E u u m W *  s.uW 
GBR south range (R-409) pcuol products. conswction unknown 

Research Rockets soulh range (LC.36) solid  fuel. debris recovery unknown 

a Arcas of impact include launch complexes. target  sites.  recovery mas. and MY areas of project-related 

High-explosive missile impacts are usually  directed  at  specific targets, and  potential misses are 
usually destroyed while airborne. Most  impact  targets would be subjected to archaeological 
survey, followed by  avoidance or ~dara recovely. Ordnance recovery efforts may  end  with  the 
detonation of unexploded ordnance at the  impact site which has the potential of additionally 
impacting cultural resources. Explosives  generate a shock wave'with'apositive pressure  phase 
and a negative prissure phase. Effects on standing architecture can be substantial. Shock 
waves due to surface or subsurface explosions arr transmitted through the earth. affecting 
buried cultural resources and surfzla structures. Other  impacts include incendiary effects, 
fragmentation of casings. and  landscape  alteration.  Impacts of missiles and explosions create 
shallow crater-like depressions. furrows in  soil  and vegetation, carbon deposits, mounded  and 
cracked ground surfaces with  underlying cavities (camouflet), and subsurface accumulations of 

extent of cratering and surface or subsurface damage (US. Army 198 1). 
carbon monoxide. The depth of  17ound  penetration  of  an explosive missile  determines the 

Drone and tow target  impacts m: usually  planned  for specific areas. but actual mission 
constraints may require premature releases of drones and  tow targets. These  types^ of  potenual 
impacts could be reduced by designation of large  approved  release area that  have been 
surveyed. 

Solid fuel debris can cause ground  fires.  Firefighting  and firebreak construction usually require 
off-road vehicle travel. ohen with heavy  equipment.  Preplanned firebreaks will be surveyed 
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Table 4-18 
Special  tasks  program  potential  impacts  and  archaeological  survey  status 

A r r a o l a  suxcYb 
U.S. Air Force Special a l l  range unspecified  NIA 
Tasks 

U.S. h n y  Spccial Tasks nonh range live ammo. off-road vehicles. NIA 
pcnonncl 

EODiRccovcry  all range off-road vehicles. debris NIA 
recovery. personnel 

Range Teru unspeclficd U r n l e d  NIA 
RTDS unspccificd NIA 

I Dcfenrc Nuclear 
Agency HE PHEN 

&ed 

a Areas of impact  include  launch  comp1c:xcs. target sitcs. recovery areas, and any mas of project-related 
activity. 

and rerouted to avoid resources.  Those built during a fm fight pose a threat to cultural 
resources that cannot be avoided completely. Prior survey and  marking could reduce these 
'Ypes of impacts substantially, and h e  WSMR Environmental Services Division  would  inform 
firecontrol personnel of site probability  and locations within fire suppression arcas. To the 
extent possible. the WSMR Environmental Services Division  would  monitor fmbreak 
constructionduringfinfights. 

Missile and other recovery operations arc essential proctcdings for reasons of security, data 
collection. and  containment of potentially hazardous matcrials. Recovery  usually involves 
offroad vehicle travel to locations that  cannot dways bc anticipated. Detonation of unexploded 
ordnance ofkn is rcqW at the site of test impact. resulting in additional ifupact. Fkfighring 
activity also is associated  with  testing  and recovery procedurrs and  may involve construction of 
fire brcaks, heavy quipment, and large numbers of personnel. Landscape alteration. visual 

unauthorized removal of culhlral propenies are all possible effects of thc.rccovery  process. 
impacts on local arcas, access to previously inaccessible areas. and the potential for 

Extensive recovery operations would be coordinated through thc WSMR Environmental 
Services Division to identify any sensitive resources already identified in thc recovery vicinity. 
Recovery operations within sensitive areas would be monitored by  the WSMR Environmental 
Services Division personnel whenever possible. 

disrurbance arcas will be reviewed through the GIS data base  and surveyed in advance. if 
During any recovery  action in an unsurveyed area. proposed entry routes and project-related 

required. In the event that overriding project or other environmental  requirements  prohibit an 
adequate survey, an archaeologist or other qualified representative of the WSMR 
Environmental Services Division  will  accompany  the  recovery team. when  practicable. This 
individual will assist in the selection of the entry  path that will minimize the potential for 
adverse impacts  and will identify  and assist in  avoiding or otherwise record  any  activity with 
potential impacts on culmral rcsourccs. 
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r Table 4-19 
Surface-to-Air  Program pohmtial  impact  and  archaeological survey  status 

E m n  

FAADS 

HAW 

NCTR 

NLOS 

PATRIOT 

RAM 

STORM 

'IHAAD 

A n a l a  

north range (Sull 
site). south range 
(LC-50) 

nonh range (F'AADS 
Valley, Oscura. 
Red Rio) 

a l l  range 

south range (LC-31) 

south range (LC-.50. 
largew 

a l l  range 

south range 
(LC-34.  LC-50) 

unspecified 

south range (Lc-:;7) 

v 
debris recovery, 

chemical simulant 

warhead. debns recovery. 
radioactivity. personnel. 
OH-road vehicles 

solid  fuel. debris 
recovery 

NIA 

solid  fuel.  warheads. 
debris recovery. peuol 
products 

vehicles, debris recovery. 
warhead.  pcrsonncl 

solid fuel. warhead. 
debris rrcovery. personnel 

unspccified 

liquid  fuel. warhead. 
solid fuel. chemical  simulant 

s u l x x b  

unknown 

+ 

+ 

NIA 

+ 

+ 

unknown 

+ 

a Areas of impact include launch complexes, larget sites, recovery ma, and any area of project-related 

b A positive sign (+) indicates that archaeological survey In h e  project areas has k e n  completed  as of this 
activity 

witing. and an N/A indicates not applicable. 

Table 4-20 
Surface-to-surface  program potential  impacts and archaeological survey status 

SU.IxY 

ATACMS south range solid  fuel. debris 
(LC-33. Rhodes) EOVCry. warhead 

LOSAT south range solid  fuel. debris 
(Small Missile Range) recovcry, wamead 

I 
unknown I 

' INavy Gun south range (LC-37) NIA  NIA I 

I a Areas of ~mpact include launch complexes.  larger  sites.  recovery mas. and any areas of  project-related 
activity I 
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Table 4-21 
Target  system  program  potential  impacts  and  archaeological  survey status 

I XQUH-lB sourh range liquid fuel. debris 
(GAM. ROVVL) rccovny. warncad 

unknown I 
unspxilied umpccified unknown 

I a Areas of impact include launch complexes, targel sites. recovery areas. and  any areas of project-dated 
acuvity. ' I  

Other  ordnance is used on a continuing basis in secured training ranges. While this ammunition 

Review of target locations, basal on archawlogical survey,  would allow complete  mitigation 
is generally nonexplosive, the nmulative -act on cultural resources could be substantial. 

or avoidance of sensitive sites in these typcs of arcas. 

Erosion control measures may nced to be implemented  in areas. It is doubtful that  herd  and 
grazing activity have greatly affected archaeology sites on WSMR (Brctemie and  Doyel 1983). 

The vast size and dispersed nature of facilities on WSMR require an extensive transportation. 
communications. and utilities network While much of t h l s  network is deployed  along existing 
roads, a great deal also is routed crosscountry. It would be preferable for conservation of 
cultural rcsourccs to locate all utilities along existing roads. Archaeological surveys of 

counuy) would eliminate impacts to cultural resources. 
proposed easements followed by mitigation and/or avoidance (which is highly feasible cross- 

Unauthorized colltction of cultural materials by range personnel docs occur, although to a 
lesser extent than on other publicly  accessible  federal lands. Expeditious enforcement of 

positive program of public education, would substantially d u c c  these impacts. Therefore. 
federal archacological regulations, with an emphasis on deterrent penalties.  combined  with a 

these impacts arc not  expected to bc adverse. 

4.6.2 No Action Alternative 

This scction describes the potential environmental impacts of the no action alternative. 

Consequences to cultural properties under this alternative  fall  primarily into categories of 
neglect-associated impacts. The main effects of concern also would occur under the proposed 
action  alternative as well, but may occur to an exaggerated extent under the no action 
alte'inative. Effects include natural degenerative processes and vandalism. 

Nahu;rl degenerative processes: 

- general  debilitating effects of time and  climate: 

- impact due to l i ~ e ~ t t ~ k ,  burrowing  animals.  and insccu: and 

- unimpeded  natural  degeneration  due to neglect of property. 
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Vandahsm: . .  

- commercial and noncommercial gain, and 

- willful defacement and destruction. 

Livestock (including feral horses or large herds of wild ungulates) can affect exposed and 
unexposed cultural resources. Cemmic and l i h c  anifacts at the surface level. as well as any 
standing architecture, can be displaced, damaged. or destroyed by livestock. Direct damage 
may be due to the presence of animals, while secondary damage  can occur as a result of 
erosion caused by  the decrease in vegetative biomass  due  to grazing (COE 1990). 

Natural  climatological processes ;Ire myriad, and  gradually  obliterate the scientific value of 
cultural resources. Frost heaving i.s an example of a repeated  natural  effect  that  can  result in 
damage to cultural resources. Soil stratigraphy, generally used for dating sites and &act 
constellations within a site, may be &sturbed by cycles of thawing and freezing. These cycles 
tend to result in the vertical movement of objects w i h  the soil. Objects  may eventually move 
to the surface and be dispersed from there. Movement due to frost heaving varies with soil 
type, soil moisture content, overburden pressure, and  rate of frost penetration (COE 1990). 

proposed action and the no action alternative. Mitigation  of  potential vandalism effects can 
Vandalism is a problem ubiquitous to  all antiquities sites and  it  is  likely to occur under both the 

occur directly through law  enforcement actions, or indirectly through improving public 
awareness and posting signs (COE 1990). 

4.6 .3  Cultural  Properties  Discovered  During  Construction or Operations 

manner during construction or ground disturbing operations are specified in 36 CFR 800.1 1. If 
Procedures that  apply to propertie:s discovered, uncovered, or affected in an unanticipated 

inventory or survey the WSMR E~~vironmental Services Division would identify the need for 
undiscovered properties appear lik:ely to exist after, or on  the  basis of, a cultural resource 

preparation of a specific contingency  plan for treatment in accordance  with standards set forth 
in 36  CbX 800.8. 

' Services Division would be informed immediately and the  historic properties will be avoided. 
If histonc properties are discovered in the  absence of such a plan, the WSMR Environmental 

The WSMR Archaeologist would assess the  potential  adverse  effects &d consult  with the State 
Historic Preservation Office (SH:PO)  to  determine an appropriate c o k e  of  action in 
compliance  with  the terms of the Programmatic  Memorandum  of Agreement (PMOA) 
concerning consultations. and  Native  American Graves Protection  and  Repatriation A c t  
(NAGPKA) when appropriate. 

Every effort would be made IO avoid. minimize, or mitigate harm to such a property until 
consultation and treatment  requirements  can be met as specified in 36 CFR 800.1 1 and Army 
Regulation AR 420-40. paragraph 3-6. 

4 .6 .4  Consultation With Native  Americans 

determine sites of religious significance to be avoided during any undenaking. Previous 
Consultation  with representatives of indigenous  Native  American groups would be initiated to 

projects (Human Systems Research. Inc. 1991) have  employed d o m a l  consultations and 
field surveys in the vicinity of the Oscura  Range to assess the  presence  of ,such sites. or 
Traditional Cultural Propenies. 
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NAGPRA requires consultation in  the case of ancestral grave sites that  may be disturbed, either 
by design or by inadvertent  discovery,  during any proposed action.  Prior to  any undertakmgs, 
an Memorandum of Understanding (MOO between possibly affected tribal organizations and 

and MOUs have  been made with Native Americans regarding grave  sites, work  must be hahed 
WSMR should be drafted. The a c t  specifically requires that,  unless  appropriate consultation 

for 30 days upon dscovery of a  burial site. 

4.7 LAND USE 

This section discusses the potential  impacts of the proposed  action  and the no action alternative 
on land use at WSMR. 

The land anas w d  for future missions at WSMR include all existing facilities and  use  areas, 
as well as potential new developments in cumntly unused mas. As the mission goal for 
WSMR is diverse,  involving large-scale research, testing, and development activities, it is 
impossible to predict specific fun= laud use needs for the base. These  issues will  need  to be 
discussed on a case-by- basis incorpomting the needs and scheduling  of project proponents 
and WSMR. 

WShfR has  exclusive  use  of approximately 809.400 hectares (2.000.000 acres) within its 
boundaries  for military purposes. Agreements for temporary  and periodic use of White Smds 
.National Monument (WSNM). San Andres National  .Wildlife Refuge, the Jornada 
Experimental Range (JER). and the Call-up arcas to the north and west of the'range 
boundaries have bten established.  and are expected to be maintained.  These use agreements 
encompass approximately 178.120 hectares (440,125 acres) of land including small off-site 
instrunlent  locations  within New Mexico. 

4.7.1 Proposed Action and ROIs 

This scction describes the pottnlial environmental  impacts of the proposed  action. The 

proposed action.  The thrce mission goals for  installation support an as follows: 
following is a description  of spocific regions of land  use that come under influence in the 

to promote the most elEcicnt and  cost-effective  land use plan dealing with 

to plan  and  coordinate development to ensure compatible land use for future 
growth and  change on the range and  the post; and 

to enhance and prescrve the visual, aesthetic. and  natural resources of the 
installation. 

facility location and fur.ction; 

The  goals are to be accomplished by integrating complementary architectural designs with 
natural landscapes.  integrating e~~viromental protection  and preservation activities, and 
minimizing adverse impacts from iiiture development  activities by implementing a rcal estate 
management plan. 

WSMR would  continue to support existing and future research. development, and  test  and 
evaluation missions. Its facilities  and  equipment would be used, and the potential for new 
projects is high. Structural buildmi;.  improvement.  and  demolition are scheduled throughout 
the range, with an emphasis on the Main Post and  Cantonment ana.  Future project areas may 
be established as requircd by individual proponent specifications. 
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4.7.1.1 Main Post and  Cantonment. This land parcel of almost 809 hectares (2,000 
acres) is likely to  remain as WSMR  primary headquaners. The majority of operational suppon 
is centralized here, including (but not necessarily htd to) administrative. industrial. 
community support. family and uoop housing, maintenance and  supply, and storage. 

4.7.1.2 South  Range  Launch  Complex  and  Support  Areas. These areas suppon 
ground-to-ground and ground-to-air missile firings. Each complex hosts firings based  on need, 
safety criteria, instrumentation coverage. and range scheduling. Six additional  launch 
complexes have been  set  aside  for future development. 

4.7.1.3 South  Range  Land Use Area  South of U.S. Highway 70. Condron 
Airfield features two large runways and is used for a variety of transpons, maneuvers, and 
procedu~rs. LC-33 is listed in  the NRHP. is a National Historic Landmark, and will continue 
to hold this status. The Nuclear Effects Laboratory provides a simulated nuclear environment 
used for research purposes. The magazine  area houses explosive ordnance, missile engines. 
and weapons and will continue to have imponance as a major ordnance warehouse. 

4.7.1.4 South  Range  Land Use Area  North of U.S. Highway 70. This is a high- 

here. 
use area conducting diverse activities.  Weapon testing and ordnance disposal areas are  situated 

The Small Missile Range provides ~ & ~ ~ c a l  support for testing programs. The HELSTF 
facility also is a regularly used  high-energy laser weapons system testing area. WSSH provides 
landing and flight suppon for the space shuttle program.  The publicly used WSNM also is 
located here, and receives approximately 600,ooO visitors per year with a projected  increase of 
2 to 5 percent each year. 

4.7.1.5 Southwestern  Range  Area.  WSTF  is an 24,605 hectares (60.800 acres) site that 
maintains storage. administrative, and  test facilities, and would continue to provide these 
services as required under current  arid upcoming programs. The expansion of WSTF facilities 
is not currently proposed. Any future expansion would be addressed in appropriate 
environmental documentation. AU undenakings with  potential  to  impact species protected 
within the adjacent San A n d r e s  National Wildlife Refuge are subject IO review. 

4.7.1.6 Central  Range Land 'Use Area. ORC is an operational Suppon center for 
testing activities in the northern sector of the range. It also is a technical suppon area for 
communications and insmentation. Rhodes Canyon Range Center (RCRC) is a permanent' 
operational area that supports missile missions. A variety of other test and weapons impact 
mas exist in the cenual range area and  would be used frequently under  the  proposed action. 

4.7.1.7 North  Range  Land Use Area. Stallion Range Center (SRC). NORC, RRTC. 
and  the FAADS valley sites provide  operational suppon headquarters, mission suppon. 
maintenance, security, communications. missile tracking, suppon . personnel  and 
equipment, and instrumentation areas for programs assigned to the north range. Programming 
would place increased emphasis on these resources under the proposed  action. 

The Trinity site encompasses 14.763  hectares (36.480 acres) in the  north  range  area  and  is a 
National Historic Place  and a National Historic Landmark. Public  visitation is offered on a 
regularly scheduled semiannual  basis. 

4.7.1.8 WSMR-controlled  and Joint-use Area. Joint-use areas including FIX. 
Aerobee, ABRES 4A. and ABRES 4AX are adjacent 10 the nonh and  west  boundaries of 
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WSMR.  These co-use Call-up areas are leased from 40 to 50 indwidual landowners, including 
the Bureau of Land Management. Total land area  at  present exceeds 607.050 hectares 
(1.5O0,oOO acres). Lease agreements are likely to continue as a means of preserving flexibility 
in scheduling projects that require these areas. 

The JER  is maintained under an agreement between the U.S. Army and the Crops Research 
Division of the Agnculnval Research Service. T h ~ s  agreement is likely to continue. MOAS or 
MOUs between government agencies would continue to be observed and developed as 
necessary for Call-up areas in adjacent states. 

4.7.1.9  Non-WSMR-controlled  and  Nonjoint  Land -Use. Fort  Bliss  shares joint-use 
areas with WSMR. Agreements between the two agencies pertain to shared Firing and 
maneuver areas. and are expxted to continue. Holloman AFB is situated on the northeast 
boundary of WSMR. This is a non-WSMR-controlled multi-w facility, maintaining its own 
directive of operations. 

4.7.1.10  Minerals. AU mining claims on WSMR have b a n  acquired by  the U S .  Army. 
Future mining opations are not anticipated. 

4.7.1.11  'Grazing. With the exaption of a s d  CD-USC area on the JER and hted 
activities near the Main P o s ~  livestock grazing is not pcnnittcd on the range. Implementation of 
a larger grazing program could conkt  with the tnilttary testing and security mission of WSh4R 
and be exceedingly hazardous to livestock. 

4.7.1.12  Hunting. Fourteen seasonal open-hunting and trapping areas have been 
designated on WShfR. These may be hunted under provisions set forth in WSMR regulations. 
Alterations or impacts on the current status of hunting and trapping regulations at WSMR are 
not foreseen at this time. 

4 . 7 . 2  Building Schedules 

CXCCSS, and  surplus rral properties (including land, buildings, and fixtures) to Housing and 
As a federal landholding agency, WSMR is obligated to report all unutilizcd. underutilized, 

McKinney Homeless Assistance Act. HUD collects this information on a quanerly basis and 
Urban Development This regulation is a requirement under Title V of the Stewart B .  

uses it to determine if properties are suitable for use by the homeless. WSMR must repon all 
buildings scheduled for demolition to HUD. As WSMR is isolated from any urban areas. this 
has not proven to be a problem. 

WSMR maintains a no-growth policy with regard to scheduled building construction. If a 

must be demolished, either at WShIR. or at another US. Army Test and Evaluation Command 
facility is scheduled for construction, then  a  building of like size (square foot for square foot) 

(TECOM) facility. This policy is structured to regulate the demolition of out of date, unusable, 
or unoccupied buildings throughout TECOM, while monitoring tbt structural growth of  the 
facilities. Facilities scheduled for demolition a! WSMR an monitored by the ,Master Planning 
Division (MPD). The Real Property Planning Board (RPPB) reviews all proposed'construction 
activities on WSMR. It uses the Sp.ace  Utilization report IO make decisions on reshuffling and 
moth balling existing facilities, based on the downsizing of the US.  Army and a  lack of 
maintenance funds (US .  Army 1993k). Historic preservation procedures an reviewed prior to 
the demolition of any structure. In accordance with  these procedures. WSMR is attempting to 
preserve a  set  of historic s m c t u m  on post that. illustrate an imponant era of range history. 
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The RPPB is developing a building  permit procedure to handle the requirements of  different 
types of construction projects. This will cover all footprint areas (any project  that  alters land). 
RPPB Siting Action Guidelines are currently in the draft stage. f i s  action will d m c t  all 
individuals and organizations inte:nding to construct real property facilities on WSMR and its 
Call-up areas on the policies, responsibilities. and procedures for  RPPB actions. Requests for 
facilities support is through the Engineering and Housing Directorate (US. Army 1993k). 

Decisions made by  the MPD will affect  fume generations at WSMR. Planning should be 
undertaken in a deliberate fashion involving both  project proponents and personnel who are 
committed to community planning. Locations like the Cantonment area must be planned  with 
logic. cohesion,  coherence,  and rationale. Facilities should be located in convenient areas with 
aesthetics in mind. WSMR has an Installation  Design Guide that  helped  the base win  the U.S. 
Army Community of Excellence award in 1992. Ths guide should be used in conjunction  with 
other planning activities undertaken by  the  Directorate  of Public Works. A good example  of 
recent zoning  and planning work on the post is the new shopping district. This area consists of 
a new commissary, P.X. shoppette, and  theater.  and is an asset to  the  base  community as it 
amacts customers by centering p:ople working together with related function in a  common 
location ( U S .  Army 1993k). 

4.7.3 No Action  Alternative 

Consequences to land use and development of the no action alternative may be fewer than  those 
resulting from the proposed action. This is so because  the no action  alternative  prohibits 
additional consmction, or testing of programs employing rdcally new technologies. Under 

potential impacts on land use and  development  in their associated environmental documents. 
the proposed alternative any projects proposing  such developments will be required to address 

4.8  UTILITIES .AND INFRASTRUCTURE 

This section describes the potential  impacts of the proposed action and the no  action  altemarive 
on WSMR utilities and infrastructure. Included in the analysis are those facihties  and systems 
that provide WSMR with el0caiC;rl service. telephone service, natural gas, mobility fuels. 
water, and sanitary and solid waste  handling.  It is noted that the existing infrastructure is 
adequate for all programs and operations u n d e r  the proposed action. 

4.8.1 Proposed  Action 

Under the proposed action, WSMR would  continue its present  testing  and  training  activities 
using current range capabhties to suppon existing programs. WSMR also would  expand its 
mission capabilities beyond its present  level in order to test future missile systems. 

4.8.1.1 Electrical  Service. Any increase  in  WSMR  project  electrical  requirements 
resulting from the proposed actio,n would  create  an  increased demand for the  load area 

currently provided to WSh4R from four sources: El Paso Electronic  Company (94 percent). 
servicing the new project. As described in Section 3.8.1, electricity  to  the  load areas is 

Cooperative (6 percent  combined  rotal). In  fiscal year 1991  (October  through September). 
and from Otero County Elecuic Cot)perative.  Sierra Elecbic Cooperative, and Socorro Elecuic 

WSMR consumed 109,041 MWh ,of electricity. The majority  of  the  facilities at  WSMR are 
serviced from 345 and 115-kV  tran:smission lines and 14.4 and 24.9-kV distribution lines. I t  is 
anticipated that new facilities could be added to these existing lines without  major  changes. 

The  implementation  of  the  proposed  action  would  result in modificalions or additions IO the 
WSMR electrical system. There arc currently four ongoing or planned  programs  that  would 
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Table 4-22 
Annual  electrical  consumption of WSMR planned programs 

Consumption ( k w h )  
hticipacd 

Affcclcd Load AM I 
BATfZumwalt TCSI Track 
Large BlasVThemal Simulator 

9.ooO load 8 M W  
5.356.800 

Aerial Cable (Munay Well) 6o.ooO 
load area #3 
load a m  #3 

Aerial Cable (PHFTr East Park) 302.000 load  8M u3 

Note: k W h  = kilowarthour 

quire additions  to the WSMR elccnical distribution facihties. These programs and their 
anticipated annual usages arc presented in Table 4-22. AU impacts related to ground 

proposed  anion arc potentially adverse but mitigable and would be addressed by project- 
disturbances created by  the  installation of new transmission line corridors and poles from the 

specific NEPA documentation. 

4.8.1.2 Communications  Systems. In some cases. telephone services can be provided 
to a  new prograrn by reactivating an inactive telephone connection. New telecommunication 
lines  required as a result of the proposed action would occur. along existing  roadways where 
available. 

Under the proposed  action,  existing  systems may need to be modified or rebuilt. AU copper 
cable used in telecommunications on the base would be replaced by fiber optic cable. When 
completed, this new cable would form a  loop  around the entire  range.  The fmt 145 km (90 mi) 
of this loop have been r c p l a c e d  alrcady. The existing Dial 1 stations (previously  discussed in 
Section 3.6.1.2) would be used as central offices for the system. In addition, fiber optics 
would be run to each of approxinlately 115 optic van sites scattered throughout the range to 
allow vans collecting test data to plug in at each site. The following is the general chronological 
and priority  order of these modifications. 

Main Post to Stallion Gate (145 km [W mi]). Status: complete. 

. King I to Oscura Range (72 h [45 mi]). Status: ongoing; to be completed 
by 1998. 

Junction 9 to Rhodes Canyon (40 lan (25 mi]). Status: planned, to be 
completed in  1998  to 2(X)3 after the completion of King I to Oscura Range. 

Main Post Status: planned, all wire is to be replaced in a star configuration 

be completed in 1998 to 2003. 
with  technical ana 123 as the central ofice leading to all other buildings; to 

Optic van sites ( I  15 sites). Status: planned; no schedule available. 

- .  

4.8.1.3 Natural Gas and Other  Heating Gas Systems. The natural gasheating 
system on the Main Post should have no difficulty absorbing  loads imposed by construction of 
facilities included in  the c a n t  U.S. Anny military construction program. New projects within 
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the environmental test  area  may require natural gas service and will require a resolution to mee t  
tJus need. Getting natural gas to the environmental test area could cause a pressure loss to the 

cm (3-inch) El Paso/Alamogordo transmission line. There would be no adverse effects to the 
Main Post system. If  the environmental test area required gas. it could tie  directly  into  the 7.6- 

Main Post system from t h ~ s  0ptio:n. and it would provide the  potential for expansion of this 
new system to other areas outside the Main Post. 
The existing WSMR natural gas distribution system is undergoing  rehabditation to replace 
leakmg and aged pipes and to install a cathodic prokction system to d e t e c t  leaks (COE 1992e). 
Major additions to the distribution system segments are not considered to be necessary for the 
foreseeable future. New access to the existing steam lines required by the proposed action 
would require only  minor mdfications and adhtions. 

A 1992 (COE 1992d) analysis of the WSMR natural gasheating system found that  there 

COE repon  suggests that  there an: no limits to the existing system and  that  the supply is 
should be no problems with  the WSMR natural gas supply for  the foreseeable future. This 

adequate. The consumption of natural gas has decreased over the  past several years resulting in 
an actual increase in  the efficiency of the system. 

Only one major U.S. Army mil~truy construction project is planned to upgrade the existing 
galheating system (COE 1992d). The cenaal heating  and  cooling  plant  project is intended  to 
serve the technical area and other buildings in the immediate vicinity. In addition, gasheating 
system additions would be required to suppofl individual U.S. Army  military  construction 
projects. 

4.8.1.4 Mobility Fuels. There are no new facilities  planned for the storage and 
distribution of m o b ~ t y  fuels at WSMR. The  current system is adequate  to Support the 
proposed action. New program rcq~~irements would require assessment on a project-specific 
basis. 

WSMR intends to  upgrade one  of the two delivery tankers currently  used at SRC to deliver 
aviation fuel (let Propulsion Fuel No. 8). T h e  7.571 L (2.OOO-gal) tanker will be replaced  with 
an 18.927 L (5,000-gal) tanker in  19194. 

4.8.1.5 Water Systems. A variety of programs have been implemented in-house to 
upgrade the water system, both  in  the Main Post area and  elsewherc on WSIvlR. These projects 
include replacement of water lines and storage tanks, u p g m h g  of hi: fire flow loop in the 
Main  Post  technical area, and major repairs to pumps on a rotating basis. Major additions to. 
or replacement of. system components are not anticipated in the foreseeable future. Exceptions 
include the continuing replacement ol'corroded/encrusted cast iron and concrete reinforced steel 
cylinder h e s  and a well  development  and storage project at Soledad  Canyon (see Section 
3.2.5.12). 

The existing program of  routine well maintenance  and repair, pcriodic  line  replacement,  and 
new  well  and storage development uould provide adequate  water  supply for the foreseeable 
future. However, US. Army  findings (COE 1992) document that  the entire system on the  post 
should be reevaluated in more detail in the  event  of  major  facility  development  or  expansion 
beyond 13,000 persons, and the SRC system must be evaluated due to new facilities 
requirements. 

With  the exception of a requirement for upgrading in the technical area. the distribution 
network  in  the  Main  Post  area is adequate IO suppon current and foreseeable  future  populations 
(COE 1992). In 1992. the COE detemuned the SRC distribution system to  be adequate. 
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4.8.1.6 Sanitary  Waste Dis.posa1 Systems.  The Main Post waste collection system 
generally is in good condition and operates at ordy 25 percent of its maximum capacity during 
peak-flow periods. It serves  a current population of 5.000, but has supponed  over 13.000 in 
the past. The Main Post wastewater  Veatment plant originally was designed to provide a 4.4 x 
I(@-m3/s (1-MGD) operating capacity. The  system currently is operating at approximately 50- 

the WSMR sanitary waste disposal systems. Both the Main Post and SRC collection  and 
to 60-percent capacity. The proposed action is not  expected to result in significant  changes  to 

treatment systems could suppon a considerable increase in population (up to 100 percent) 
without significant  changes. 

The majority of the WSMR septic tank systems are in good condition and suitable for their 
intended and continued use. The proposed action may result in new or expanded septic tank 
and leach field systems. 

4.8.1.7 Solid  Waste  Handling  Systems. These systems include new or expanded 
landfills  and the transport of wastes. 

New or Expanded  Landfills 

The Main Post landfii  cumntly occupies an area of approximately 10 h e a a r r s  (25 acres). 
Under the proposed action, operations are anticipated to continue until the year 2000 when the 
total area of the landfill is expected  to be approximately 32 hectares (80 acres). 

The  contractors' a m  of the Main Post  landfill cumntly occupies approximately 2 hectares (5 
acres) for disposal of consuuctioddemolition wastes. As this disposal area fills. new e l l s  will 
be opened to Ihe north. l h s  portion of the landfii is anticipated to occupy a tolal area of 6 
hectares (15 acres) before this site is closed in the year 2000 (Banelle  Environmental 
Management Operations 1990). 

Under the proposed action, operavim at the SRC landfill are anticipated  to continue af the 
present site for 10 years (Battclle IEnviromtal  Management Operations 1990). In addition, 
there is room for expansion immcdi.a!ely south of the present landfii and adjacent to the fence 
he .  Impacts to utilities and infrast~ucrun are not expected to be adverse. 

Transport  and  Handling of Solid Wastes a t  Range Centers and  Remote Sites 

Potential consequences to the solid was* transportation system from &e im$emenfation of the 
proposed action include in@ nansponation from existing and new sltes. The proposed 
action would increase the  amount of waste collected and eransponed to  both thc Main Post and 
SRC landfills. The current hansponation  systems at WSMR arc adequate to support the 
proposed action. 

4.9 TRAFFIC  AND  TRANSPORTATION 

This section describes potential impirts on the traftidtransponation network  on  and  adjacent  to 
WSMR. In this assessment, c m n t  and  past WSMR activities and resulting environmental 
consequences were used to assess potential consequences of the proposed action and the  no 
action alternative. 

4.9.1 Proposed  Aclion 

This section describes the  potential  environmental  impacts  associated with the proposed action. 
Given  the programmatic n a m  of this EIS, no  anempt  was  made  to  predict  impacts  to  the 
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traffic/transportation network sunounding WSMR on a quantitative basis.  Rather, the  impacts 
are discussed qualitatively. 

4.9.1.1. Program  Support  Modification. Many of the proposed construction projects 

projects could result in a beneficial  impact on WSMR by increasing the avdable transportation 
would require the building of additional roads. Planning roads to meet the needs of multiple 

network.  However, existing roads would experience increased use, resulting in increased 
traffic and additional maintenance costs. 

4.9.1.2 Future Programs. Changes in the  number of missions  for all categories of funue 
programs would impact  the mftic/transponation network supporting WSMR. The number of 
roadblocks on U.S. Highway 70 affecting civilian motorists traveling between Las Cruces and 
Alamogordo. New Mexico, woulcl change directly  with  the change in the number of future 
missions  conducted. An increase in the number of fume missions for any category of 
programs has the potential to increase  the number of roadblocks on U.S. Highway 70. These 
roadblocks are conducted as missicln safety precautions. 

In addition to the potential for more roadblocks on Highway U S .  70, a change in  the types of 
programs conducted at WSMR rnay result in the necessity for WSMR to change  their 
agreement with  the state of New  Mexico  regarding  the  duration of roadblocks. Increasing the 
duration of roadblocks would result in additional delays and inconveniences to motorists on 
U.S. Highway 70. 

construction of widened areas to handle backed-up traffic and areas with  facilities for stranded 
An increase in  the  number  and  duration of roadblocks .on WSMR may  necessitate the 

expenses  to the public would  be  incurred. 
motorists. Although this would  positively  impact the WSMR transportation network, additional 

An increase in the number of missions would  result  in  increased M c  flow on surrounding 
highways and roads. Potential  impacts may include necessary road expansions (such as the 
went expansion of U.S. Highway 70 at  San Andres Pass) and an increased  level of 
maintenance and repair to these  roa.ds. Increasing future missions on WSMR may result in a 
higher use rate of airstrips and  helipads  located on WSMR. This would result in increased 
repair and maintenance costs. 

.' A change in the number of missions on WSMR has thc potential. to impact traffic flow on 
surrounding highways and  roads. The majority of the range roads on WSMR operate at levels 
well below their maximum allowable capacities. WSMR activities would have to increase four 
to five times current levels for any measurable impacts to occur on these roads. 

Cruces access gate to WSMR. An increase in activities would result in increased  traffic 
Any reduction in activities at WSMF: would  have a positive impact on the traffic flow at the Las 

congestion a[ the Las Cruces gaw; traffic is alrcady over capacity. The existing traft ic 
congestion has already  prompted  WSMR to make plans for expanding Range  Road 1 to two 
lanes in each direction. Although this would  positively  affect the transportation  network 
serving WSMR. increased construction, maintenance, and repair costs would  be  incurred. 

Roads on and surrounding WSMR have a maximum  allowable  weight  capacity of 18.000 Ibs 
per single-axle loading (Diaz. pers. com. 1993b). This maximum  allowable  capacity  is  based 
on the use of dual tires for large uucks and equipment. Given these standards. WSMR roads 
can  handle vehicles of any  size or weight  meeting  these regulations. In recent years. a super- 
radial tire has been developed to replxe the  need for dual tires. %le these  tires are more  cost 
effective  for the operation of these  vehicles. their impacts on roads are quite destructivc. The 
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concept of dual tires allows the weight to be distributed among the two tires. With  the single 
super-radial tire, the impact of the weight being distributed on the single tire is equivalent to  the 
impact of 9.600 Ibs per axle (Diaz. pers. corn. 1993b). 

increased use of these tires has forced WSMR to increase the thickness of pavement used to 
A large number of project-related vehcles on WSMR are using these super-radial tires. The 

construct and repair roads  from 2 to 3 inches (Diaz, pers. com. 1993b). An increase in the 
number of missions or a change in the types of missions  on WSMR has the  potential to 

costs would be negative impacts. .Impacts to traffic and transportation would be minimal. 
increase the use of  the super-radial tires. The increased construction, maintenance, and repair 

4.9.2 No Action  Alternative 

This section describes the  potential environmental impacts and consequences associated with 
the no action alternative. With mgard to futurt programs;the transportation network, MIC 
volumes,  and roadblocks would 1 m n a i n  at m n t  levels. Periodic maintenance and repair of 
roads. airstrips,  helipads,  and other facilities still would bt required. The existing 
transprtatiodtraffic network would not be adversely affected. 

4.10 RECREATION 

This section discusses the potentid rccrcation impacts resulting from the proposed action and 
the no action alternative. 

4.10.1 .Proposed Action 

The reamion opportunities on the base and in the surrounding vicinity arc numerous and 

state forests  and parks, and from on-base uses such as hunting. golf, and athletics to nearby 
varied. Recreation uses range from s i m c a n t  historic and g w l o p   f e a m  to national and 

skiing. camping. and nature viewing. This section describes the potential impacts the proposed 
action would have on &on facilities and oppommities. 

Recreation at WSMR is managed  by the Community Rtcrcation Division. The Community 
Recreation Division mainlains Rcreation facilities and oppormnities per AR.215-2. Chapter 6 
(U.S. Army 1 9 9 0 ~ ) .  The objecti.ves of the Community Recreation Programs arc to assist 
commanders in maintaining morale, esprit de corps,  and mental and physical fitness of the 

WSMR. the Community -on Division shifts ~ S O U ~ C C S  to mect that demand. "he 
soldiers (U.S. Army  19%). As recreation demand for new or improved facilities increases af 

rccrcation oppormnitics at WSMR arc. therefore.  planned and designed to accommodate as 
many base personnel as possible. Although recreation mnds change over time, the demand for 
recreation uses at WSMR  and in  th~: surrounding area would  not change substantially under the 
continuation of the current activities. 

Surrounding off-base recreation facilities do not have the flexibility.  requirement. or desire that 
WSMR has to stay abreast of recreation trends. These facilities offer specialized  recreation 
Opponunities (i.e.. camping, sightseeing, skiing, boating) in which demand-and.pauonage arc 
fairly constant annually. Therefore. the continuation of the m n t  activities at WSMR would 
not adversely impact surroundmg recreational facilities and opportunities. 

Modernization and improvement of outdated services at WShfR also would not adversely 
impact  recreation use on the base or in the surrounding area. These improvements have been 
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occurring at WSMR  over time and would not substantially  increase or decrease  recreation 
demand or opportunities on the base or in  the surrounding area. 

The changes to project programs, site usage, and services proposed over  the  next 10 years 
could  impact  recreation  demand at WSh4R and, to a lesser extent. in the surrounding  area. 
Should any of the new programs or program changes require a substantial  increase or decrease 
in the number of personnel  at WSMR. base  and  nearby  recreation  demands  and services could 
be affected. Recreation demands and services could be degraded due to possible overcrowding, 
facility overuse, reduction of facilities, and subsequent access restrictions. Any  one  of  these 
results  would  make  the  affected  recreation  facilities  less  attractive  and  less  enjoyable. 

Such a  large change in the number of personnel. however, is not anticipated.  Recent  base 
histories  have not included any dramatic changes in the number of  base  personnel (Eckles. 
pers. com. 1993b). Less dramatic increases in personnel can be accommodated  on  the  base by 
shifung resources IO m e e t  the  increased demand. The Community  Recreation  Division  would 

anticipate  the  increased personnel .and  their arrival dates  and  can make appropriate changes to 
be aware of all  new or changed programs. Therefore, the  Community  Recreation  Division  can 

accommodate the  new  recreation demand (Reinhan, pers.  corn. 1993). 

Overall,  the  proposed  action  could be adequately  accommodated by the  base command, and 
would not result  in adverse recreation  impacts. 

4.10.2 No Action  Alternative 

The no  action  alternative  would  involve  the  continuation of the current  WSMR  activities. This 
would  result  in the same level of recreation oppomnities on the base  and  in  the surrounding 
area as currently exists. Periodic improvements  and upgrades to existing  recreation  facilities 
would still be required. The existing  recreation  facilities  and oppomnities would  not be 
adversely  affected. 

4.11 AESTHETICS  AND  VISUAL  RESOURCES 

I h s  section  describes  potential impacts of  the proposed  action  and the  no  action  alternative on 
the visibility and aesthetics  qualities  at  the  sites  delineated  in  Section 3.1 1 ,  

4.11.1 Proposed Action 

Consequences to aesthetics  and  visual  resources  under the proposed  action  include the 
following. 

. .  . 

Potential  to  degrade  the  quality of the  aesthetic  and  visual  resource 

of  buildings  and strucn~res to supporl the  proposed  action,  and  more 
panorama by increasing  vehicle  traffic.  increased  missile  launches.  increase 

frequent closure of U.S. .Highway 70 due  to  increased  activity at WSh4R. 

With  increased  activity at WSMR, more  visikuions  to  sites  that  provide 
aesthetic  and  visual  value,  including  Trinity  site.  would  take  place  and  could 
potentially degrade their  quality. 

increased  activity a1 WSMR may have  a  negative  impact  on  wildlife, 
specifically in the Bosque del  Apache  National  Wildlife  Refuge  and  the 
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Jornada del Mnerto Wilderness Study Area as wildlife is a major attraction 
at these areas. 

'Any buildings to be constructed must adhere to NHPA  and minimize their 
impact on viewscapes from buildings that have been included in the NHPA 
listings. 

.Increase in countermeasure types of operations could produce levels of 
smoke or dust that may negatively affect the viewscapes in and around 
WSMR. 

Increase in air MIC and missile flights could degrade, on a shon-term 
basis, the serenity of scenic vistas if the flight patterns interrupt the views. 

Buildup of housing in  the Las Cruces  area  to  support an increase in  activity 
at WSMR could lcatl to an increase in carbon monoxide and other 
combustion gases, which would have a deleterious and somewhat 
continuous degradation on visibility. 

Increased activity at 'WSMR could require increased outdoor lighting. 
causing adverse impacts on astronomical observatories in the area. These 
impacts could be reduced by using yellow s d u m  vapor lights or fining 
lights with glare shields. 

.Increases in construction resulting from the proposed action m a y  result in 
swctures visible from the White Sands National Monument. Impacts to the 

structure design. 
viewshed could be reduced by integrating natural colors and contours in the 

4.11.2 No Action Alternativte 

The  no action alternative would redluce  imDacts on the aesthetic and visual rccsowces. However. 
there would continue to be polential a d k e  impacts to the resources under the following 
circumsrances. 

- Replacements for existing buildings that have outlived their usefulness are 
located within viewscapes of areas listed in Section 3.1 I or buildings larger 
than those presently existing are constructed. 

Launch locations are moved into arcas that arc within viewscapes of those 
areas listed in Section 3 I 11. 

Light pollution would continue from major existing facilities such as the 
Main Post and NASA U'STF. These impacts could be mitigated  by che use 
of  lower emission lights and glare shields. 

4.12 NOISE 

This section describes noise effects in general. and the potential environmental  impacts  of  noise 
associated with the proposed  action and the  no action alternative. 
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4.12.1 Noise Background 

Noise (sound) is defined by th~: physical  characteristics of intensity  and audio frequency. 
intensity is measured in units of decibels (dB) based on a loguithmic scale. Sound 
measurement can be additionally  represented by the use of an  "A-weighted"  decibel scale. 
emphasizing the audio frequency  response curve. which is audible  to  the  human ear in the 
region  between 1.000 and 6,000 cycles per second (Hz). A-weighted sound pressure levels 
correlate well  with subjective loudness. In most cases, decibel  measurements  used in this €IS 
are general-use  A-weighted  and  identified by  the use of the units dBA (Harris 199 I ). Typical 
dBA noise levels  of  familiar sources are shown in Figure 4- 1. Day-night  average  sound  level 
measurements (LJ, will be used for some multiple  aircraft activities. LdnS represent a 24-hour 
equivalent continuous level  in  &;A  where I O  dB are added to nighttime  noise  levels from 10 
p.m. to 7 a.m. Sound Exposure Level (SEL) measurements are used to  represent  that  constant 
level  in dBA which, lasting  for one second. has the same  amount of acoustic energy as a given 
A-weighted noise event. L,,,, a singleevent maximum  metric sound level. is the highest A- 
weighted sound level measured during a noise event. 1t provides no  duration or amount of 
sound energy information but is used  to assess possible effects on  animals (US. Air Force 
1993b). 

Noise  effecls  on  humans are phy.siological  (hearing loss and  nonauditory effects), behavioral 
(speech interference. sleep interfelence. and performance effects), and  subjective (annoyance). 
The human auditory system has difficulty in detecting  slight changes in loudness. In most 
situations, a 2-dBA change is nor noticeable unless the two noise events  occur  within a maner 

example. when the sound level is doubled as measured  with a sound meter  resulting in a 3- 
of seconds. Usually. a 5-dBA  change is necessary to be registered by the  human ear. As an 

dBA increase. the human  individual  experiences  only a 23-percent  increase in perceived sound 
level. similarly, a tenfold  increase in sound  level ( IO-dBA increase) is necessary for a human 
individual to experience a doubling  in  perceived sound level ( W S M R  Environmental Services 
Division 1993d). 

The potential  impact  on  wild  and  domestic  animals  of sound produced by subsonic. low 
altitude  aircraft fight operations  concerns  farmers  and ranchers whose livelihood  depends on 
their livestock, federal  and  state  regulatory  agencies who are responsible for  protecting our 
wildlife resources, and  the  American  public. Panicular attention is given to sensitive  species 
that require special  management  techniques.  These animal groups include threatened and 
endangered species, some waterfowl.  and  various  large game animals ( U S ' A i r  Force 1993b). 

Many reponed observations rather  than  systematic  evaluations are available  on  the  short-term 
effects of subsonic, low-altitude  aircraft  noise  on  wild or domestic animals. However,  there is 
a scarcity  of  experimental  data  regarding the long-term effects. Numerous reports of animal 
panic or startle reactions to low-flyi.ng  aircraft shows that  there is a potential  for  adverse  noise 
impact. The current  research is inconclusive. 11 has  not produced a generally  accepted SEL 
above  which  it can be expected to cause  detrimental  effects  in animals. Though  current  srudies 
make  it  difficult to reach  conclusions  with  confidence.  it is thought  that  observable  effects stan 
to appear in some animals at roughly L, 85 to 90 dBA (US.  Air  Force 1993b). 

A dramatic and  intrusive  source of noise  is  the  sonic  boom  created by a supersonic  object (e.€.. 
aircraft, space  vehicle. missile) moving  through the air. As any  body  moves  through the air. 
the air must pan IO make  way  for  that  body  and  then  come  together  again  once  the  body  has 
passed. In subsonic flight,  pressure  signals (precursor waves  that  travel at  the  speed of sound) 
move  ahead of the  body  and  the parting of the air (the passage of the body) is a smooth 
process. In supersonic flight,  precursor  waves  cannot  precede  the  body  and the paning process 
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is abrupt. A bow shock wave p;ms the air, which expands as it passes around  the body. and 
then a trailing shock wave recompresses the air as it closes behind  the body. These waves 
uavel through  the atmosphere as pressure waves and are  called sonic boom  because of the 
abrupt noise they generate when passing an observer. This general  pattem of bow shock 
wave, expansion region, and recompression shock is commonly  associated  with  the sonic 
boom. The phenomenon occurs  for all supersonic flight. The duration of  the wave depends 
mostly on the size of the object that produces the sonic boom. A medium-size aircraft such as 
the SR-71 or the Concorde trampon produces a wave lasting approximately 0.2 seconds. A 
space vehicle  (shuttle.)  will produce waves of similar duration. 

The abruptness of the pressure change is responsible for much of the public's concern about 
sonic booms. It gives it the startling audibility and dynamic characteristics of an explosion. 

physically harmless, some public complaints are received. Sonic booms are likely  to be of 
Even at p a t  distances from tlle supersonic vehicle  where pressure levels produced are 

concern in Space  Shunle operations because segments of  the trajectories followed during ascent 
and descent involve supersonic flight  within the atmosphere over populated  land mas. 

The characteristics of the shock pattem at its source are influenced by flight  path characteristics 
(e.g.. altitude, speed, angle of  al.tack, flight path curvature, and  accelerations  either along or 

and volume). The pressure signature that reaches the ground is subject to the additional factors 
transverse to the flight path) and body characteristics (e.g.. bluntness, weight. exhaust plume, 

of air turbulence, winds, and temperature variations of the  atmosphere traversed by  the 
pressure wave in addition to cenain fight path characteristics. 

Maneuvers associated with aircraft fight can  result in focusing of the shock waves over small 
areas of the surface where overpl-essures may be greater  than  they would be for level flight. 
" U S  focusing cannot be accurately predicted. Available  flight  test data for supersonic aircraft 
indicate that the  pressures can be as much as two to five times higher in the shock wave 
focusing area than outside. Focusing occurs briefly during the  boost (ascent) phase of a space 
vehicle launch. 

provides much of the  basic  information  required for the  prediction  of  sonic boom pressure 
Extensive knowledge of these factors gained by past studies of conventional supersonic aircraft 

patterns (footprinrs that may extend up to 185 km [ 1 0 0  nautical  miles] in any direction) for a 
space vehicle. It was necessary, however. to extend tlus basic knowledge by additional studies 
and experiments so that it would aipply to a space vehicle shape and he  extremely  high speeds 
and  altitudes at which it operates. Successful studies and  testing  of  sonic booms from an 
Apollo spacecraft demonstrated that  predicted  and measured boom are in agreement. 

Sonic boom are an impulse noise. defined as a discrete noise of shon duration (fractions of a 
second) in which the sound pressure level rises very  rapidly  to a peak level. The most 
imponant parameter for characlerizing  impulsive noise are the  peak sound pressure level. the 
effective duration. the rise time, and the number of repeated impulses. 

The impulse noise of a sonic boom is not unique. Man-made explosions have  many  of  the 
chiuacteristics of a normal sonic boom. A natural  phenomenon that bears a striking 
resemblance  to a sonic boom is the  thunder  produced by lightning strikes. The overpressure 
and  spectral  content of thunder from  lightning strikes (up to a dislance of 1 km.[0.6 mi]) are 
almost indistinguishable from those of sonic booms (NASA 1978). 

Sonic booms  tend to be unexpected. Impulsive noises that are novel, unheralded. or 
unexpectedly  loud  can startle people  and  animals.  Even  very  mild  impulsive  noises can awaken 
sleepers. Because stanle and  alerting  responses  depend  largely on individual circumstances and 
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psychological factors unrelated  to  the intensity of the sound, it is difficult to make any 
generalization about acceptable values. 

A high degree of behavioral habituation. even to intense impulse noises such as gunfire. is 
normally seen in anmals and human beings when the exposure  is repeated. provided that  the 
character of the stimulus is not changed. Transient overpressures of considerable magmtude 
can be experienced under cenain circumstances without significant discomfort. For example, 
the overpressures inside a car when the door is slammed (windows raised) are up to 19 kg/m3 
(4 psf) for s h d a r d  sedans and station wagons and up to 42 kg/m3 (8.5 ps0 for compact cars. 
Overpressures of 59 kg/m3 (12 psf) have been measured in  public  viewing areas during 
firework displays (NASA 1978). 

Concern over increasing human activities and h e  increasing noise levels resulting from these 
activities has led to the promulgation and establishment of numerous noise criteria and knits 
for the purpose of human hearing conservation. Some of these critcria have rcceived  national or 
international acceptance  or standardization, and  some have k e n  embodled in state and ftderal 
legislation ( W S M R  Environmental Services Division 1993d). The Occupauonal Safety and 
Health AdministraLion (OSHA) of 1970 (Public Law 91-596) was established to "assure safe 
and healthy working condtions for working men and women." It  delegated  unplementation 

CFR 1910.95 pertains to the  protection of  workers  from potentially hazardous occupational 
and enforcement of Che law to tbe OSHA of the United Statcs D e m e n t  of Labor. Title 29 

continuous eight-hour exposure during a working  day and higher sound levels for shorter 
noise  exposure. OSHA regulations establish a maximum noise level of 90 dBA for a 

exposure time (Table 4-23). The ~ l a t i o n s h ~ p  allows a 5 4 A  increase in level for a 50-percent 
reduction in exposurc time. In acrid use. this effect is a continuous function up to a h t  of 
1 I5  &A. which is generally considered the sound level at which humans will  experience pain. 
Protection against effects of noise exposure must be provided when sound levels excwd those 
in Table 4-23. Under OSHA regulations, exposure to impulse or impact noise should never 
exceed a 14O-dB peak sound pressure level ( W S M R  Environmental Services Division 1993d). 
For missile and rocket launches (firings). the OSHA standard of 1 I5 dBA within  a  15-minute 
d d o n  applies. This would include  all  such firings at WSMR. 

The Noise Control Act (1972) was mactcd for the purpose of promoting an environment free 
from noise that jeopardizes publric health and  welfare. This acr designated the EPA as 
coordinator for all federal noise cxmtrol programs. However, EPA discontinued their noise 
pollution program. Noise standards arc now under the control of a  variety of federal, state. and 
local agencies ( W S M R  Environmental SeMces Division 1993~). 

The National Academy of Sc iendat iona l  Research Council Committee on Hearing, 

tolerance limit. Impulse noise levels that ex& the Committee on  Hearing, Bioacoustics, and 
Bioacoustics, and Biomechanics bas developed criteria for impulse noise, including an upper 

Hearing, Bioacoustics, and Biomechanics limit for  one impulse pcr day lasting 200 
Biomechanics limit can produce h e r  car damage and hearing loss. The Commit& on 

dB without hearing protection (NASA 1978). 
milliseconds (corresponding to a sonic boom) is a sound pressure level  of  approximately 145 

The acceptability to the public of sonic boom below  the Commim on Hea&-Bioacoustics. 
and Biomechanics impulse noise l i t  is very complex and involves not  only the physical 

opinions of the population exposed. Information bearing on t h ~ s  question was developed in a 
stimulus. but also various characteristics of  the environment and the experiences, attitudes. and 

comprehensive study  of sonic boom exposure of a  large community conducted in Oklahoma 
City in 1964. Interpretation of  the data dative to the Space Shuttle is difficult  because the 
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Table 4-23 
Permissible  noise exposures 

Duration (hours) oe& Sound level &A slow resnonse 

8 
6 
4 
3 
2 

1 to 1.5 
1 

0.5 
0.25 or less 

90 

95 
92 

97 
100 

105 
107 

I I5 
110 

Source: WSMR Environmentai Services Division 1993c. 

Note: dBA = "A" weighted decibel level 

community was exposed to as many as 15 sonic booms per day. The esrimated effect of a 

overpressure not exceeding 34 Pa (0.7 psf) will  not annoy the  public  (NASA 1978). 
single sonic boom, derived from  evaluating the multiple sonic boom data, was  that a peak 

Additionally. an evaluation of the Oklahoma  City study was made by the  International  Civil 
Aviation Organization. In reviewing the effects of sonic booms  produced by supersonic aircraft 
during normal flight operations, the ICAO derived  the  following findings: 

The probability of immediate direct  injury  to  persons  exposed to sonic  boom 
is essentially zero. 

The percentage of persons queried  who  rated sonic boom occurring 10 to 

overpressures of less than 24 Pa (0.5 ps0. no one rated the boom as 
15 times daily as annoying increased with increasing overpressures. For 

annoying: 10 pcrcent considered 48-Pa (1-psf) sonic booms annoying; and 
nearly  all considered 1WPa  (3-psf) sonic booms annoying. 

Primary (loadbeanng) structures meeting  acceptable  construction standards 

958 Pa (20 Dsn. NonDrimarv structures such as olaster. windows. and bric- 
or being in good repair showed no sign  of damage up to overpressures of 

~. ~~~ 

a-brac sustahed som; damage at overpressures ianging from 48to 1 i - P a  
(1  to 3 psn  (NASA  1978). 

Noise impact on  birds varies with  detonation size, range  from  ground zero, and time of  year. 
Studies on  the  impact of sonic booms on the birds of the California  Channel ,islands indicate 
that there  is little impact from such noise. Some birds are stanled into  leaving  their nest. 
creating  the  possibiliry  of dislodging eggs or raids by birds of prey. The studies showed that 
most nesting birds were  quite careful not to disturb  their  hatchlings or eggs and  only lefi the 
nest briefly when s d e d .  Some nesting birds. within approximately 10 km (6.2 mi) of a 
7.076- or 14.515-meuic-ton (8.000- or 16.OOO-ron) detonation, probably  would be stanled 
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into very  briefly  leaving  their nests.  However, there should be only mid loss of eggs or 
impact on hatchlings. Birds nesting in areas where overpressures exceed 240 Pa (5 psf) would 
probably lose their eggs from breakage due to movement of the  nest itself. Depending on the 
type of  nest construction, some egg or hatchling loss could occur to  a decreasing extent at 
ranges beyond these values (McMullan et al. 1987). 

4.12.2 Proposed  Action 

Other than the minor ranching activities in the nonhem and western Call-up areas. the WSMR 

personnel.  There is minor  movement of range support personnel throughout all areas of the 
Main Post community. and remote testing facilities. the range land areas are essentially void of 

range. Possible minor noise  impacts  on personnel can be anticipated to occur in one of the 
populated areas. 

The three areas on WSMR  that are considered noise sensitive are the San h d r e s  National 
Wildlife Refuge in  the southwest corner of the range. the Bosque D e l  Apache National  Wildlife 
Refuge on the northwest side of the range, and  Wtute  Sands National Monument, including the 
headquarters area on the eastern edge of  the range. There are other spot locations such as the 
Oscura Mountains where raptors have been sighted. 

WSMR generally schedules p r o ~ ~ s  at near the maximum daily-use capability. Therefore, 
changes in WSMR mission capabiities in order to test future weapon systems should not 
i n c r c a ~  appreciably the total level of range activities being supported on a daily. monthly. or 
yearly basis. As new  programs cue introduced to the range. older programs would complete 

the range in  the future, noise amaunts and maximum levels arc anticipated to stay roughly the 
testing, terminate activities, and l~ave  the range. With  a  relatively constant level  of  activity on 

same well into the next century. 

The primary noise sources of concern are sonic booms. aircraft or helicopter operations, 
missile or rocket weapon system tests. and high explosive testing. These arcas along with 
several less intrusive noise SOUTCCS arc described in Section 3.12. The major  WSMR programs 
selected for discussion in Chapter 3 are representative of the  worst  casc for noise generation in 
their respective categories. Other range programs in each category tixu were  not addressed 
individually would produce noise at lower decibcl levels resulting in less or no environmental 
impact. 

In Section 3.12. nine major noise sources on WSMR were identified space system vehicles 

weapon systems, high-explosive tests. highwayhi1 transportation systems, and community 
(sonic boom), low-level airrraft operations, helicopters. drones. exercises, missildrocket 

to impact human health. Potential impacts of noise on wildlife are discussed in Section 4.4. 
area. Each arca rrprescnts continuing activity under h e  proposed action that has the  potential 

programs and training operations located throughout the range. For the most pan. these 
In addition to the range activities discussed in Section 3.12, WSMR supports other test 

aircraft operations, missildmkct weapon systems), yet would not produce any hlgher levels 
activities entail  the use of some of the  same  major noise source arw (space system vehicles. 

expected to cause greater noise impacts on wildlife or humans. 
of noise. Since these programs would produce noise at the same or lower levels; they are not 

Under the proposed action, range programs may increase or decrease their levels of scheduled 
activities. Though the number of programs desiring WSMR suppon  or the  level of support for 
an individual program may  change.  the  total  activity  the range can  handle  on  a day-today basis 
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will continue to be dictated by scheduling s u p p o ~  limitations. Range scheduhng limitations will 
allow for only minimal. short duration surge increases in operations. The potential  cumulative 
effect for noise under the proposed action is  anticipated to be low considering schedule limits. 
the extensive range area over which  the major noise sources are scattered, and the  luruted 
population exposed to range noisc. 

Effects on human health with  respect IO space system vehcle noise levels are not anticipated to 
be adverse.  Space vehicle  and  test  rocket launches will produce short duration (less than one 
minute) noise levels of approximately 65 &A, 6.4 km (4 mi) from the launch site. Launch  site 
test stands and sound buffer zone!; should limit main engine propulsion system testing levels to 
70 dBA. Test  Support personnel 1101 under  protective cover supporting a launch or launch  test 
will be required by WSMR safety regulations to use  hearing  protection devices. Personnel 
under cover would be afforded proper sound mitigation through sound auenuation building 
construction.  Sonic boom noise footprints are anticipated  to occur over unpopulated areas 
many miles uprange and downrange from the launch or recovery  location during space system 
vehicle launch and reentry. The low intensity and extreme infrequency of these sonic booms is 
not expected to produce effects other than a startle reaction in those people.who hear the boom. 
The relatively long duration of a space system vehicle sonic boom pressure wave also may 
rattle loose windows. 

Effects on human  health  with  respect  to aircraft flight operations noise levels are not anticipated 
lo be adverse. Flight operations include subsonic and supersonic jets; helicopters; hd-scale 
drones; and propeller aircrali involved in test suppon. in training, and in military exercises. 
Subsonic jet aircraft and jet drones operating as low as 152 m (500 ft) AGL typically. will 
produce from  95.7 to 115 dBA ;at ground level  with  anenuation to less than 65 dBA at a 
distance of 6.4 km (4 mi). The L noise level for the  roughly 600 yearly  Red Rio Range low- 

expected to be less than 70 dBA at a distance of 2 km (1 2 5  mi) from the target site areas. 
level gunnery flights and the roughly 200 yearly Oscura  Range  low-level gunnery flights are 

Supersonic aircraft operations m restricted by WSMR to two supersonic airspace areas 
(Figure 3-35). The 49th Fighter Wing area limits supersonic flight to above  1,829 m (6,000 ft) 
AGL. The 46th Tactical Group area allows operations down to 91 m (300 ft) AGL. Both are 
over unpopulated areas of  the range. A recent study at  WSMR established that a supersonic 
aircraft could generate a maximum SEL greater  than 115 dBA. However, it was determined 
that the L noise level  varied  from 54.2 dBC in the center of the  WSMR-designated 
Supersonic Airspace to below 40 ciBC at the edge of the range. 'At 'these levels, there is no 
expected human hearing loss and linle population  annoyance. 

There are infrequent propeller airc~lft opcrations on WSMR. The U.S. Army C-12. at 305 rn 
( I  ,O00 ft) AGL. produces a 71.8 dBA noise that  is  well  below  the 88 dBA  average for up  to 

producing noise levels as high as 97.3 dBA (at 61 m 1200 fl] AGL) in remote areas or during 
four-engine propeller aircraft. Helicopters would operate  throughout  the  range  airspace  area 

exceed the OSHA standard of 115 tLBA at  which  humans  experience pain, such events would 
landings to roughly 85 dBA while  transiting  the range. Though a single aircraft overflight may 

not exceed the maximum time limit 'of 15  minutes for exposure above 1 15 dBA. Additionally. 
these events would not exceed the OSHA limit  of 140 dB for human exposure to  impulse or 
impact noise (Section 3.12). Aircraft  noise over WSMR would  last no longer than a few 
seconds as the  aircraft passes overhead. Noise of such short duration at 152 m ( 5 0 0  f t )  AGL 
over the range is not  anticipated IO impact  the  human environment adversely. 

Effects on  human  health  with respect to  extremely shon duration  impulse  noise  levels (lasting 
several seconds) are not  anticipated  to  be adverse. These  extremely short duration  noise 
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activities (discussed in Section 3.12) can be grouped under  jet-assisted takeoff launched 

charges. Several-second noise  levels of up to 127 dBA at 1 0 0  A would be produced by jet- 
subscale target  aircraft drone:;. missile  and rocket weapon  systems, and high-explosive 

assisted takeoff launched drones. The range BQM-34 and MQM-107 series of drones are 
launched from  hardened  launch. complexes along Nike Road.  Following  jet-assisted takeoff 

aircraft. Most missile and rocket ground-launched  weapon  systems operate from hardened 
burnout at 1.000 ft. these targe:t subscale drones produce noise levels lower than light  civil 

launch  sites along Nike Road 01' on the Small Missile Range. Several missiles (e.g., HAWK, 
M L R S )  launch from remote, unpopulated sites  uprange. Several-second single-event noise 
levels up to 149.8 dBA at 100 A have  been recorded for  missile ground launches. Air-launched 
missiles produce lower noise levels. Missile launch noise levels of 97 B A  are expected at 
1,524 m (5.000 ft) AGL  and nussile impact noise levels of 120 dBA are expected  at 152 m 
(500  ft). 

of special concern for noise impact. A fraction 0 f . a  second impulse noise level for high- . 

Hightxplosive tests in the north  range  at  the Permanent High Explosive Test Site  (PHETS) are 

explosive testing at PHETS would expose test personnel to noise levels up to 152 dB. Thts 
exceeds the OSHA impulse nokc limit of 1 4 0  dB. Personnel not  protected  by noise-insulated 
PHETS facilities are required to wear hearing  protection devices at the  facilities  listed in Table 
3-58. Range programs that produce shon duration impulse noise have been l o c a t e d  on WShfR 
to avoid noise sensitive arcas and to reduce exposing personnel (populated areas) to potential 
hearing loss. WSMR drone. missile. and rccket launch. and explosive test activities are 
monitond to ensure OSHA and US. Army regulation compliance. OSHA Permissible Noise 
Exposure levels (Table 423) apply and are followed for WSMR weapons  firings. Safety zones 
and hazardous noise arras are established with noise level meters and  warning signs are posted 
to reduce the risk of human h i n g  loss. Personnel required to operate in noise hazard areas 
arc requircd to wear hearing prowaive equipment (earplugs and noise muffs). Test personnel 
are administered periodic audiograms to document hearing deterioration in compliance  with 
U.S. Army hearing  conservation programs. 

Effects on human health  with respect to range  rransportation systems or community area noise 
levels are not anticipated to be adverse. The WSMR road network is used by automobiles. light 

categorized as extremely light and registers median traffic noise levels of 75 to 80 dBA 30.5 m 
to heavy trucks,  buses, and large vans. Traffic on the range remote. unpopulated  area roads is 

WSMR Main Post is cons ided  urban &LC and is estimated at a noise level of 45 &A. 
( 1 0 0  fi) from roadways attenuating to less than 65 dBA 305 m (1,ooO A) away. Traffic on the 

Traffic speed in the Main Post residential areas is 9 d s  (20 mph), which  contributes to tlus 
acceptable low noise level. Noise levels 81 or k l o w  65 dF3A arr classed as acceptable for 

siding) located more than 8 Ian (.5 mi) from any populated areas. Diesel  locomotives  pulling 
residential.land use (Figure 4-1). The only r a i l  activity on the range is a shunting operation (rail 

to 610 m (1,500 to 2,000 ft), this would attenuate io approximately 65 &A. Hearing 
freight cars on the siding would p~roduce noise levels of 98.0 dBA 15 m (50 fi) away. At 457 

protection devices are required for. personnel supponing rail loading or unloading activities. 

The WSMR Main Post  community (residential) area noise level is estimated to fall in roughly 
the same noise level range that is typical of other suburban communities close to the range. 
Outdoor noise levels measured in Alamogordo, New Mexico, vary from 55 to 65 dBA. 
Workshop facilities on the Main Post generate  occupational noise levels  that  exceed 85 dBA 
and a peak of 125 dBA was morded for the  vehicle  maintenance  building  pneumatic tools. In 
all  work areas where noise levels exceed 75 dBA. personnel are required to  wear  ear  protection 
earplugs or noise mitigating headsets. 
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WSMR complies with all noise emission standards and regulations, and directs an aggressive 
noise control and noise mitigation procedures program. 

A comprehensive Hearing Conservation Program is  in  effect for all range 
operations.  Noise hiuard areas are  identified  and posted.  Range medical 

operations are incorporated in the program. Engineering and admuustrative 
personnel periodically update existing areas to ensure new noise-producing 

measures are used for possible e h n a t i o n  or control of noise sources. 
Hearing protection devices are required  and provided personnel exposed to 
noise levels exceeding 85 dBA. Audiomeuic testing  is required for those 
working in noise h u x d  areas. Personnel are instructed in protection 
procedures and noise heallh  hazards associated with their work stations. 

The  WSMR environmental staff works closely with  the USFWS for  the 
management, control, and protection of all wildlife communities (including 
threatened  and endangered species) on the range. The staff participates in all 
federal, state, and civil wildlife noise impact studies conducted on WSMR. 

to reduce or eliminate animal  noise impact. 
Results of these studies are used in managing  testing  and  training  activities 

- The ranchng community located  in the Call-up areas is coordinated with 
periodically  and actions are implemented to reduce  impacts  on  domestic 
animals. 

WSMR testing, training. and exercise operations are planned and located on 

problem. Activities and test facilities are not conducted or located  close to 
the range in an effon t o  control  and  mitigate  noise emissions that  could  be a 

offrange population areas. Additionally. on-range operations are conducted 
in remote areas to the maximum extent possible. Aircraft routes are designed 
to avoid noise sensitive ara (to include  wildlife refuges) and  if noise 
impact is experienced, routes are moved for mitigation. 

An active  WSMR  Public Affa i r s  Program exists. Efforts are made to work 
closely with communities in proximity to the range. Advanced  information 
on high noise events reduces community noise concern and annoyance. 

* Noise levels at the NASA WSTF are monitored for continued compliance 
with the NASA Health Standard on Hearing Conservation. NASA also 
pmicipates in  the  Range  Hearing Conservation Program. 

The overall environmental consequences of noise on human  health and wildlife due to WSMR 

detailed discussion of these consequences, see Ellis (1981) and  Krausman et al. (1993). Each 
testing and training  activities are considered  to be potentially adverse but  mitigable. For a 

of  the  major noise source areas. assessed individually. is either not adverse or mitigable by 
providing hearing  protection to WSMR  personnel  and avoiding sensitive wildlife. As a result. 
any  cumulative effects of noise also are anticipated IO be minimal. Any decrease in proFam 
numbers would produce corresponding decreases in noise impacts. 

4.12.3 No Action  Alternative 

Under the no action alternative. WSMR  would  continue operations at current levels. WSMR 
mission suppon and off-range launch  capabilities  would not be expanded  beyond  existing 
levels and the testing of future weapon  systems  employing  radically  new  technology  would not 
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be undertaken. Test facillty improvements or facilities construction for  new customen would 
not be made. Tactical training i/ould not be increased above currently authorized levels. Major 
rmlitaq  exercises supported by the range would continue at  the  rate of  one per year. Small- 
scale exercises would continue at roughly two per year. 

Initially, for the no  action  altennative.  the on-range noise levels and quantity presently being 
experienced by humans and wildhfe would continue. As existing weapon systems under 
testing at WSMR near or reach their Life expectancy and are eventually phased out of the U.S. 
Army arsenal, they would leave  the range, no longer requiring suppon. As the overall activity 
level decreases, there would be a corresponding noise decrease. Peak levels for individual 
noise sources (e.g., aircraft, weapons, single sonic booms) would  continue for some rime. 

At current activity levels. WSMR would continue to comply with applicable noise emission 
standards  and regulations. The range noise control and noise mitigation procedures programs 
contribute to the  mitigation  of noise impacts. Continuing to follow WSMR noise control  and 
mitigation procedures under the no action  alternarive, the degree  of noise impact on humans 
and wildlife would c a w  no grtater environmental consequences than those of  the proposed 
action. which an considered not adverse or potentially adverse but mitigable. 

4 .  I 3 .RADIATION S O U R ~ E S  

Rdz t ion  exposure can be the result of external exposure or internal exposure from sources 
inhaled. ingested, or absorbed inlo the body. Irradiation of a'cell can cause damage to  the cell. 
Typically. cells can repair damage unless the damage is to ,the cell nucleus. If h s  occurs. the 
cell can be destroyed or the chro~nosomes in a reproductive cell may be altered, resulting in a 
mutation of the daughter cell. 

exposure received during an accident could be such an instance. Chronic exposure refers to 
Acute exposure is a large dose of  d a t i o n  received over a short pericdof time. Radiation 

relatively low doses received  over  a long period of time. An example of t h ~ s  would be the dose 
we receive from the sun over a lifetime. 

Th~s section describes the potential environmental impacts of the radiation environment at 
WSMR in the same order as the  nuiiation sources were identified in Section 3.13. The section 
has k n  broken down into two categories of radiation - ionizing and nonionizing radiation. 

4.13.1 Ionizing Radiation Sources 

Ionizing radiation refers to radiation that has enough energy to remove electrons from atoms as 
it passes through the material being irradiated. Alpha and beta particle  radiation  fall  into this 

electron. 
category. An alpha particle is the r~uclcus of a  helium atom. A beta particle is an energetic free 

Gamma radiation and high-frequency electromagnetic radiation, such as x-rays, also are termed 
ionizing radiation. Gamma radiation and other high-frequency electromagnetic d a t i o n  share 
much of the same energy region and differ only by their source. 

4.13.1.1  Nuclear  Effects  Directorate. Because the ionizing radiation fachties at NED 
are separate and isolated from one another, the radiation fields produced by the facilities do not 

each facility and its exposure areas are separate, environmental synergistic effects are  minimal. 
overlap in any way that would create  a  high  radiation  area outside a controlled area. Because 
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Fast  Burst  Reactor 

There has been  no  detection of significant amounts of puliculates or radio-iodines being 
released IO the environment from the FBR. Release of radioactive gases (principally argon-41) 
amount to less than 4 millicuries per 1016 fissions occurring in the FBR. This, coupled with 
the  relatively short half-lives of these radioactive gases, constitutes an insignificant release to 
the environment. 

Direct irradiation of animal  and  plant life can be deemed  negligible due to the distances from the 
reactor that animal and  plant life are allowed. The FBR has a chain-link fence at a 91-m (300-ft) 
radius from the reactor. The area witlun this fence is a gravel lot with no vegetation. The 
maximum level of radiation at h s .  fence is below 1 rad per day, which  is considered protective 
of nonhuman organisms (e.g., National Council on Radiation  Protection  and Measurements 
1991). 

Linear  Electron  Accelerator 

There would be  no adverse residual activity after an operation  because accelerators that produce 
electrons having energies less than IO megaeleccronvolts  typically do nor activate material. 

Gamma  Radiation  Facility 

Outside of the Gamma Radiation  facility cell, the  greatest exposure rates are in the area 
surrounded by the 2.1-m (6.9-ft) chain-link fence. This is an exclusion area  and entry into the 
area is controlled by  the chain-link fence with the  gates  locked  and interlocked during 
operation. such that if the interlocks are broken the  gamma sources are immediately sent back 
to storage.  Exposure rates in th~s area range from 400 roentgen  per  hour next to the west roll- 
up door to less than 0.001-roentgen per hour in the pedesuian walkway  on  the east side of  the 
building (U.S. Army 1988b). Small buds and rodents have  been observed in h s  area. T h e  

possible for these small animals  to stay in a position where they could receive a lethal dose of 
animals are generally moving through the area into the desen habitat outside the fence. It is 

radiation. Considering the  few operations that would produce worst case conditions (four or 
five p e r  year) and the fac t  that  the a n i m a l s  seldom stay in the exclusion area for extended 
periods. the possibility of  more tllan one or two animals  per year receiving doses of U u s  
magnitude is extremely small. . .  . 

During the  15-year  operational his~:ory of the GFW, all personnel  entering  the  area  have been 
strictly monitored for radiation exposure. Film badges andor thermoluminescent dosimeters 
and also pocket ionization chambers are worn by each  individual  entering  the area. During  this 
b y e a r  period, the  incremental  radiation exposure caused  by  the GRF has not  been 
distinguishable from variations in the radiation exposure that all personnel in this geographic 
area receive from the natural environment. The natural  radiation environment produces doses to 
humans of  approximately 150 mrn per year. Over this same time frame, there has been  no 
known injury to animal or plant  life from the GRF radiation. 

Relativistic  Electron  Beam  Accelerator 

A survey was  made in December 1988 by the Health Physics  Division  and  the  Dosimetry 
Section, Operations and Support Division of NED to characterize  the levels of  radiation 
released IO the environment and IO establish the  radiation areas. These  measurements  used 
calcium fluoride thermolurtinescent dosimeters. The levels of radiation  produced outside of h e  
building  per  pulse  are as follows: immediately  outside  the  roll-up door of the exposure room. 
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85 mrem; on top of  the roof directly above the exposure cell. 62 mrem; and at the  base of the 
antenna tower. 15 rnrem (U.S. Army 1989b). 

The level  of d a t i o n  released to the environment by operations of Relativistic Electron Beam 
Accelerator (REBA) is low. The dose received by any animal or plant in the area would not be 
enough to cause any immediate or obvious harm. A  worst case of operating the REBA for eight 
pulses per day, 5 days per week, 52 weeks per year would result in an exposure of 3 1 rem per  
year at the antenna base. 130 rem per year on the roof. and 176 rem per  year outside the roll-up 
door of  the exposure room. However, this worst case would never occur because the radiation 
is emitted in a pulse that lasts less than 1 second and the chances of an animal being in the  area 
at  the  exact  time of the exposures, day after day, week after week, is very remote. If it were 
possible for this worst case to cccur, the highest level of d a t i o n  that is generated by REBA 
outside of the building would kc 680 m m  for a  total of eight exposures immediately outside 
the roll-up door of the exposure room. 

There would be no adverse residual activity after an operation because accelerators that produce 
elccmns having energies less than 10 megaelectronvolts do not typically activate material. 

4.13.1.2 Thorium in Alloys. An investigation of possible thorium-232 contamination at 
the SC-SO and Hayfield arcas was canied out by Los Alamos National Laboratory. Soil was 
sampled by laboratory p e n o ~ e l  in each 400- by 400-m (1.3 12- by 1,31243) target area along 
a 5Gm2 (538-ft2) grid that was surveyed by  the WSMR Defense Mapping Agency (BUN et al. 

activation analysis. 
1987). Approximately 200 soil samples were collected and analyzed for thorium using neutron- 

In addition to soil sampling for thorium. the area was scanned using sensitive search mefers 
mounted on the laboratory environmental surveillance van.  Four in-situ gamma spectra were 
taken  in  the two target areas to measure the components of the gamma ray  field and to 
determine the thorium-series conmbuuon. 

Aside from thorium alloy fragments in the centimeter size range that arc still present in small 
amounts at both sites,  no de~.~~rable contamination was found in either area. The average 
surface thorium-232 concentraticln af the Hayfield site was  0.04 f 0.002 bccquerels per gram 
(1.077 * 0.042 picduries per gram) (quoted uncertainty is twice the standard error  of the 
mean). and is indistinguishable :from the background value of 0.039 f 0.007 becquerels per 
gram (1.06 * 0.18 picoCuries per gram). At the SC-50 site, the average thorium-232 
concentration was 0.023 f 0.002 becquerels per gram (0.626 f 0.062 picocuries per gram), 
less than  but statistically indistinpishable from a background concentration of 0.027 f 0.004 
becquerels per  gram (0.742 f 0.C98 picocurics per  gram). The results of the search meter scan 
and the in-situ measurements agree with these findings. 

The thorium concentrations were inbhguishable from background levels at both sites. and 
the environmental impact from the thorium deposition is therefore deemed negligible. Funher, 
a Standard Operating Prccedun (SOP) is in place to assun that movery of alloys containing 
thorium is in concurrence with WSMR Regulation 40-8. 

4.13.1.3 Depleted Uranium. Before 1979, the bulk of depleted uranium was not 
recovered from missile impac t  sites. However, surface deposition of depleted uranium was 
recovered. Depleted uranium sites resulting from tests after 1979 have been excavated for any 
radioactive material found to be beyond  background  level. 

Funher analysis of  the depleted uranium sites is proposed to be  undertaken in a supplemental 
document to follow the EIS. 
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4.13.1..4 Research Rockets. The  radioactive sources found in some research rockets may 
emit alpha, beta,' gamma, or neutron radiation. Only sealed sources that do not leak in excess of 
0.005 microcuries  (using standard leak test procedures) may be used (U.S. Navy 1987). The 
use of specific sources must be approved in advance by  the  WSMR  Radiation  Protection 
Officer. 

The sources themselves do not typically constitute a serious radiation  hazard to personnel. Safe 
handling, monitoring. and recovery procedures are in place to prevent hazards to personnel or 
the environment. 

4.13.1.5  Self-luminous  Devices. The use of self-luminous devices  is a long-standing, 
safe practice. Of  the  various material used in these devices, the primary  concern  is  with radium- 
226. Radium-226 is an alpha emitter with a half-life of 1,622 years. As with aU alpha emitters. 
the main radiation hazard concern is from ingestion and inhalation. 

Radium-226 is no longer authorized  for use in military equipment. However, there  are still 
many devices in use  with radium-226. The radium was used in a paint  to  make various 
instrument readouts self-luminescent. Over time,  the binding agent in the  paint  deteriorates  and 
flakes, creating a contamination hazard. Whenever an instrument is identified to conlain 
radium-226. it is collect by  the Radiation Protection Officer for proper disposal. 

4.13.1.6 Trinity Site. The semiannual public tours offered at Trinity site do not constitute 
a health  hazard to the public. The remaining trinite is not  considered a hazard, as described in 
Section 3.13.1.6. 

4.13.1.7 Other Radiation Sources. Other rdation sources are mainly  sealed sources. 
These sources have met leak test guidehes and do not constitute a hazard to the environment. 
Guidelines are in place to prevent hazards to personnel. 

4.13.2  Nonionizing  Radiation  Sources 

The electromagnetic energy specmm of nonionizing radiation is very broad. Uluaviolet (UV). 
visible, and infrared (R) radiati0.n are recognized as having  adverse effects on biological 
systems. At the lower end of the nonionizing spectrum below the radio frequencies, recent 
studies have suggested biological cffects are not  relaled to tissue  heating. but to the magnetic 
fields at extreme low frequencies. 

4.13.2.1 Ultraviolet Radiation. The UV spectrum is between visible  lighr  and x-rays. 
For purposes of discussion, the spectrum is divided into three regions as follows: 

- near  UV (400 to 300 nm), 

- far UV (300 to 200 nm), and 

vacuum (200 to 4  nm). 

For biological effects. the W region  between 409 and 300 nm is  called UV-A. Thus is the 
region responsible for pigmentation of the skin, or suntan. 

Between 320 and 280 nm, the region is  referred to as UV-B. This is the region  of  harmful W 
from  natural sources. The radiation in this  region  is absorbed by  the cornea of the eye with no 
immediate effects but cataracts E. result of W absorption by the cornea  have  been reported. 
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The UV-C region, between 280 and 220 nm. is associated with germicidal effects. Germicidal 
lamps contain UV in h s  wavelength region, as do some  welding arcs. 

The  seventy of the effects  depends  on the  length of exposure. the wavelength. and the energy 
density. These factors determine the safe distance from  the source for unprotected eyes and the 
necessary protection to prevent damage to those persons workmg with UV sources,  such as 
germicidal lamps or welding arc:;. Particular attention is given to UV radiation in the 170- to 
220-nm range because damage to the eyes can occur before discomfort is felt. and because 
effects begin to appear four  to  six hours after exposure. 

UV in the 400- to 3 6 0 "  range causes sunbum. which is associated with skin cancer. The 
effects are highly dependent on skin conditions, the wavelength of the radiation, and its 
intensity over an  extended  period. 

of its  penetration. The  depth of penetration depends on the wavelength of the radiation. 
An important consideration in terms of biological effects of nonionizing radiation is the range 

The factors that affect the severity of the flash bum are duration of the exposure, the 

welding. These factors arc in Nm dependent on parameters such as the amperage and the 
wavelength of the UV produced, and  the energy level  of  the  luminance and radiance during 

welding rod material and thickness. 

4.13.2.2 Visible Energy. :The possible effects  of visitle radiation from White Sands 

Welding goggles are required as eye protection  when viewing the focal plane during focusing 
Solar Facility are confined to the test chambywhere the radiation is focused  at  the  test volume. 

zdverse effects on  plant or animal life  associated  with the operation of thewhite Sands  Solar 
of the beam. because the intense radiation is confined to the test chamber, there m no potential 

area as a result of operations at White Sands Solar Facility. 
Faciliry. There also are no anticipated adverse effects on  the operations of other facihties in the 

4.13.23 Microwaves and Radio Waves. Microwave  radiation  refers  to  electromagnetic 
radiation whose frequency extend!; from 10 to 300,000 MHz. This radiation is normally from 
antennas associated with television transmitters.  frequency-modulated (FM) transmitters. radar 
transmitters. and microwave so1mes used  in industly, science, and medicines. Power 
intensities are given in units of watts per quam centimeter. Areas in which the power intensity 
is 10 mW/cm* should be avoided. 

WSMR analyzes the potential for spectral electromagnetic (SEM) interference  on a project- 
It is WSMR policy to Limit interference with adjacent land uscs where and when at all feasible. 

of the analysis of SEM environment effects. This coordination will be enhanced as needed for 
specific and  ongoing basis. Coordination beteween NRAO and WSMR has been  a  regular pan 

specific projects to minimize harmful  interference. 

Some harmful power densities (HPD) can a f f e c t  the MA and VLEA radio telescopes in  the 
allocated Radio Asuonomy (RA) bands. The thresholds are extremely low  because  of  the  very 
low noise and highly sensitive radio rcceiven used  on  the antennas. The Harmful Effective 
Isotropic Radiated Power (HEW) at a WSMR transmitter site above which the HPD for the 
VLA is exceeded can be quite low, especially if the eminer is airborne. If  the  WSMR primary 
or harmonic radiation exceeds the VLA HPD in a RA band, data will be conupted. an adverse 
impact on VLA observations. The HEW is lowest  when  the transmitter is line-of-sight to the 
VLA. A IO-Watt transmitter in an R4 band  can cause harmful  interference at  the VLA at 
ground level for WSMR locations on the  northwest comer of  the  range and at altitudes above 
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8000 feet ASL at other location:;. Emissions in the RA band in excess of a microwan will 
cause harmful interference at most nonhem locations above 11.oOO feet altitude. The VLA and 
VLBA  receiver have a tuning  range wider than the radio astronomy bands  to  make  important 
passive use of adjacent  bands  where  the interference environment permits. WSMR emissions 
that  exceed the harmful peak power density (HPPD) anywhere in an  adjacent  band can cause 
gain compression in the receiver, resulting in corrupted data even if the observations are within 
a protected band. The impact to the data is an adverse impact on VLA observations. 

One of the applications of  UV i s  in fluorescent lamps to produce  visible light. The lamps 
contain a small amount of mercury vapor. An electrical discharge through  the vapor produces 
UV. which is absorbed by  the phosphor coating inside the  fluorescent tube. The longer 
wavelength light is produced  and emits l i t t le or no W radiation. Although a considerable 
amount of UV is produced inside the tube, it is essentially all absorbed in the glass and the 
fluorescent coating. 

Germicidal lamps  and electric welding arcs are. the  most  common  high-level sources of UV in 
industry. Other uses of UV are in entertainment; advenising; crime  delection;  photo engraving: 
sterilization of air, water, and food; and therapeutic applications. 

Probably. the  most  important UV source in terms of effects is electric arc welders, which affect 
more workers indoors than any other source. The common effect  known as welder's flash, or 
flashbum. is a corneal conjunctival irritation. 

The absorption of electromagnetic energy in the microwave region occurs primarily  by the 
water and  the dissolved ions contained in  the system. The absorption of the energy  generally 

cause heating by body tissue and organs, which may  result  in irreversible damage. An increase 
results in heating of the absorbing medium, Mcrowave radiation of sufficient  intensity can 

exceed the organism's ability to dissipate the heat. Based on these considerations, the 
in temperature of the  biological system will  not occur as long as the absorbed  energy does not 

suggested hts of  microwave exposure have  been  based on a power  density of 10 mW/cm2 
and an energy density of I mWh/cm2 during any 0.1 -hour period. 

The ANSI C95.1 1982 protection  ;guides for different bands of frequency specify intensities in 
two different ways: the permined electric and magnetic field strengths (actually expressed as 
squares of field strength) and the power densities that would be associated with plane waves 
having  the same electric and  magn1:tic field strengths (plane wave  equivalent  power density). 

4.13.2.4 Lasers. Almost  all lasers are potential hazards to  the eyes. All produce  extremely 
hgh  intensity  light  radiation of a single frequency (or a narrow  band of frequencies). Proper 
filtering  protection depends on the frequency of the laser involved  and  the  optical  density 

source radiates in all directions. Light  waves of  varying lengths reinforce or cancel  each other. 
needed to  prevent  damage to the retina of the eye. Light coming from a conventional  light 

Nondirectional  light of varying wavelengths is said to be incoherent. Light  from a laser beam 
vibrales in a single plane, travels in only one direction and is nonchromatic so it i s  coherent 
light. These characteristics of laser beams result in the beam having such extremely  high 
intensity and  energy. 

Laser  beams are nor  limited to the  frequency of visible light. A laser unit produces only one 
wavelength or. frequency but  can be designed over a wide  range of frequencies. These are 
lasers in the 1R. visible. UV,  and microwave frequency ranges. 

The effects of laser radiation  are  unique  because  the  very  high  inlensities  typically  produced by 
lasers are of magnitudes  that  could previously be  approached  only by  the sun. nuclear 
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hazardous. Laser radiation is either reflected, transmitted, andor adsorbed, depending upon the 
weapons, or arc lamps. This is one of  the important propetties that makes lasers potentially 

propenies of  the surface upon whuch the energy falls. 

Adverse thermal effects on humam skin resulting from  exposure to radiation from the 400- to 
1.400-nm wavelengths may  vary from mild redness to blistering and charring, dependng on 
the exposure rate, dose, and conduction of heat away from the absorption site. Adverse effects 
on the skm from shorter UV-B arid -C vary from redness to blistering. 
In almost all considerations, the  human eye is the organ most vulnerable to injury. The short 
UV (UV-B and C) is absorbed primarily at the cornea and can produce symptoms similar to 
those seen in arc welders such as severe acute inflammation of the eye. Th~s energy does not 
reach the retina. The far-IR regiam (IR-B and -C) are also primarily absorbed at the comea 
with the production of heat. Near W ( W - A )  is primarily absorbed in the lens of the eye while 
near-infrared is refracted  and absorbed in  the ocular m d a  and retina. Visible  light is refracted 
and absorbed at  the retina. 

In addition to the  hazards  associatled  with  the viewing of the primary and reflected laser beams, 
other potential hazards include contact  with cryogenic materials, elecnical shock, exposure to 
gasses  such as ozone, and the possibility of  explosions at capacitor banks, optical pumping 
systems. A medical surveillance program is applied to pmonnel routinely using lasers in 
research. development, testing,  and. experimentation efforts as well as operating and 
maintenance prsonnel. Use of  all laser devices is monitored by Radiological  Health to ensure 
that hazardous conditions are avoided and environmental impact is minirmzed. 

4.13.2.5 Nonionizing RF Sources.  The electromagnetic pulse facility  located at the 
NED, approximately 6.4 km (4 mi) south of the Main Post and about 14.5 km (9 mi) south of 
US. Highway 70. is used to simulate  the electromagnetic pulse associated with  the  high- 
altitude detonation of nuclear weapons.  The pulse produced by  the  facility simulates the 
electromagnetic pulse from a  high-altitude nuclear detonation. The White Sands E" System 
Test Array produces intense radio waves with a pulse width of 10.6 seconds. The short, 
intense pulse has a wide d o  frequency specuum. but because of the bounded wave design, 
rad~atcd electromagnetic energy is confined to the test volume and a smal l  fringe around the test 
volume. The electromagnetic field is highly  attenuated outside this volume. A report  entitled 
Environrnmal Assessmenr of thc' Resumption of Opemion and Maintenance of 1 h e  White 
Sands Electromagnetic Puke Sysrems Tesr Array in 1988 states tha t  an E-field  intensity below 
50 volts meter was measured at 30.5 m (100 A) from the facility. 

4.14 HAZARDOUS  MATEEJALSIHAZARDOUS  WASTE 

This section describes potential im~pacts on the hazardous materials and hazardous waste use. 
aansponation. storage, disposal, treatment, and management at WSMR due to the proposed 
action and the no action alternative.. In this assessment, c m n t  and  past WSMR activities  and 
resulting environmental impacts w ~ ~ r e  used to assess potential consequences of the proposed 
action and the no action alternative. 

4.14.1 Proposed Action 

This section describes the potential impacts of the proposed action. 

4.14.1.1 Hazardous  Materials  Management. Consequences to hazardous materials 
management from the  proposed  act.ion include those on the following list. 
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Potential  for the release of fuel products in storage and dunng transponation. 
Past releases related tc, the storage of fuels  have occurred at HELSTF the 
petroleum. oil,  and  lubricant  storage area;  SRC;  LC-38;  and the Main  Post area. 

- Increased  inspection of hazardous  material storage and use areas by  the WSMR 
safety  and fire depanments.  This  also would  include  increased  revlew of 
emergency contingency  plans  prepared by range users. 

- Potential release of  hazardous  liquids  from proposed impoundments into  soil 
and ground water. Past releases have  come from impoundments at HELSTF, 
NASA/WSTF, Temperature  Test facility, and other minor facilities  at WSMR. 

Increased asbestos abatement  during  building modifications. upgrades, and 
routine  maintenance. 

Increased  lead  paint  removal  and  abatement during building  modifications. 
maintenance, and  upgrades. 

4.14.1.2 Hazardous Waste Management. Potential consequences to hazardous  waste 
management from the proposed  action  include changes in storage, transponation. and 
disposaVtrearment of hazardous wastes from some specific proposed programs; increases or 
decreases in  shipment of hazardous wastes to off-range treatment, disposal. or recycling 

increased generation of hazardous wastes related to existing and  proposed remedral 
facilities due to these programs;  potential releases of hazardous wastes from the programs; 

related materials from building  modifications, upgrades, and  routine  maintenance  activities. 
investigation and  feasibility  sNdy  projects;  and  increased  generation of asbestos and  lead  paint- 

Treatment,  Storage,  and Disposal of Hazardous Wastes 

with a few exceptions.  increased  activity  at WSMR would  not cause an  adverse  increase in the 
amount of hazardous waste  generated. The wastes  that are generated  can be managed  using  the 
existing satellite  accumulation  sites.  90-day  waste  accumulation sites. and the hazardous wate  
storage facility. Small increases  would  occur  related  to all types of missile/aircraft  testing  and 
maintenance, laboratoty  research  activities,  and  vehicle  maintenance. However, adverse 
impacts could occur with  existing  and  proposed range users that use large  quantities  of 

. hazardous materials. These users typically  generate  large  quantities of hazardous waste with 
potential impacts including releases to soil and ground water. The programs that  have  or  may 
use large quantities of hazardous  materials  and  generate  large  quantities  of  hazardous  waste 
include high-energy laser programs (ix., HELSTF), propulsion systems and  materials  testing 
(i.e.. NASAIWSTF), and  facility upgrades. 

The wastes generated by these  programs  can be managed.using the existing  storage  facilities. 
These programs have an increase.d  potential  in  comparison  to other proposed  programs for 
hazardous waste releases at the program  site: at storage  facilities;  during  transponation: and iil 
off-site disposal. treatment. or recycling  facilities. Program sites  that use impoundments  to 
store hazardous mamials/waste have the highest  potential for releases  into  the  environment. 
Decreases in program activities  would  result in corresponding decreases in use of hazardous 
materials, generation of hazardous  wastes, and demands on associated suppon facilities. 

RCRA Facility  Investigation  Activities 

The investigation  and  remediation  of  sites  contaminated by hazardous  wastes  would  increase 
hazardous waste management  activities. A n y  soil or water  contaminated by hazardous waste 
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that is removed from the ground during these activities must be managed as a hazardous waste. 
These  wastes also may be placed in the hazardous waste storage facilities at WSh4R and 
transported to off-site treatment, disposal, or recycling facilities. 

4.14.2  No Action  Alternatiive 

Tlus section describes the potential environmental impacts of the no action alternative 

4.14.2.1 Hazardous Materi.als  Management. Consequences to hazardous materials 
management from the no action  alternative would be the same as the proposed action  with the 
following exceptions: 

continued asbestos and polychlorinated biphenyl (PCB) abatement at current 
levels rather than  incnzased levels during buildmg modifications, upgrades, 
and routine maintenance; and 

continued l e a d  paint  removal and abatement at current levels rather than 

New lead abarcment regulations are cumntly being promulgated by  the  EPA 
increased levels during building modifications, maintenance, and upgrades. 

of paint containing lead. 
and will potentially include provisions for the testing, abatement or removal 

4.14.2.2  Hazardous Waste :Management. Potential consequences to hazarlous waste 
management from the no action alternative would be the same as the proposed action, with the 
exception of hazardous waste rnanagement programs. Under the no action  alternative, 
hazardous waste management pro;gum would have an increased potential for releases and thus 
would remain at current levels. 

4 . 1 5  HEALTH  AND  SAFETY 

The most visible concern regarding health  and safety aspects of WSMR operations is  missile 
testing, particularly thc possibility of an errant missile landing in areas h a 1  jeopardize the 
public. A number  of measures arc in place on WSMR to minimk the possibility of a serious 
incident associated with a malfunctioning missile. 

There arc numerous WSMR site resources t h a t  serve to prevent and  mitigate  occupational  and 
public health  and safety problems from operations. Mutual participation by WSMR and  local 
emergency management organizations (e& fire departments) in community health  and  safety 
emergency planning, and simulated disaster exercises lead to improved  emergency response 
and health and safety services for rhe entirc region. 

4.15.1 Missile  Testing 

The Missile Flight Safety Office.  which operatcs under the direct authority of the Commanding 
General, has authority to halt a missile test or to destroy a missile in flight. The top  priorities  of 
the Missile Flight Safety Office are to protect the general public and range personnel. The office 
uses range instrumentation including tracking radars, optical devices, and onboard flight 
termination systems. Before a missile is launched. the Missile Flight Safety Office  reviews 
launch protocol. determines risk factors. and will halt  flight tests unless an acceptable risk level 
is attained. Overall, the public has almost no probability (i.e.. a 1 in 2 to 3 d h o n  risk  factor) 
of being affected by a malfunctioning WSMR missile test (Sandia National Laboratories 1989). 

. . ... . .  
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4.15.2 Procedures and Resources 

WSMR proponents who conduct tests  have a vested  interest in implementing procedures thar 
prevent injury IO personnel. damage to the environment. legal liability. equipment damage. and 

parts of the range that are far removed  from public areas. Various programs train employees in 
irretrievable loss of  test data. Missile  preparation activities are performed  in  isolated and secure 

hazardous material (HAZtvWT) r.pill response procedures.  Likewise, regulated hazardous 
hazard communication and  Material Safety Data Sheet usage, confined space entry, and 

materials used at WSMR are stored in areas that are far removed from the public. As idenufied 
in Section 3.15, WSMR facilities have existing or planned procedures addressing regulated 
chemicals that require proper handling. storage, and disposal. Section 3.14 describes the 
management  and tracking of hazardous materials  and the treatment  and disposal of hazardous 
wastes. Potential risk to  the  public  resulting from transponation of bulk  chemical  materials 
used at WSMR are mitigated by following the appropriale regulations regardmg packaging, 
labeling. and transport of hazardous materials. There also are potential releases to  the air from 

Section 4.3). Radiation concerns are discussed in Sections 3.13 and 4.13. 
some WSMR activities; however, potential  harm is considered not adverse or mitigable (see 

In addition to the Kssile Flight Safety Office, WSMR has other resources with responsibility 
for health and safety at the base, including fire departments; a HAZMAT response team: a 
hospital; the emergency control center;  and  the Ground Safety Office, which conducts safety 
review. inspection, and oversight (see Section 3.15). 

4.15.3 Emergency  Management and Planning 

As discussed in Section 3.15, t h m  are numerous local. state. and federal  public  agencies 

enforcement and fire protection agencies. M e r  public agencies dealing with  health  and  safety 
whose primary function is protection of the public. Most obvious and visible are law 

include those responsible for environment, emergency  management, transportation, public 
health. and public service. Groups such as the Red Cross, Salvation Army, and Search 8; 

planning effons for HAZMAT incidents must be coordinated by  state and local  officials 
Rescue also  serve to aid citizens n'eeding  assistance in critical situations. By  law, emergency 

emergency planning committees (LEPCs). 
through special planning groups, namely State Emergency Response Commissions and  local 

Prompt and efficient communications are critical during an emergency. The emergency 
operating centers set up through emergency  management coordinators are's central  point of 
coordination and communications during an incident. Similarly. WSMR has an emergency 
control center to coordinate responses to  any incident at or adjacent  to the range. 
Communications systems should  include  means for alening the public as soon as word of  the 
actual or anticipated disaster is received  and for disseminating essential duections such as 
precautions to be taken by the public. evacuation routes, shelter locations. and sources of aid. 
Also. it is important in advance of disasters  to help the public plan, undersland, and prepare for 
them. Designation of a central contact or spokesperson is a necessary pan of this preparation. 

Emergency response personnel  from all organizations communicate readily  among themselves. 
WSMR mitigates the potential for cmergencies by close  coordination  and  mutual -support of 

resources such as heavy equipment. helicopter support. ambulance support. specialized 
federal  facilities with LEPCs. Likewise  there may be mutual  benefits for coordinating  other 

personal protective equipment. assessment  and  monitoring of spills. evacuation contingencies. 
HAZMAT response, and site cleanup. 
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4.16  CUMULATIVE  IMPACTS 

4.16.1 Background 

For the purposes of tl-us EIS. cumulative  impacts were assessed  utlliung analyses of both 
WSMR-specific as well as off-range operation and programmatic activities. The latter of these 

Monument,  and  on major operations such as those based at Ft. Bliss and Holloman Air Force 
analyses focused on several contiguous land ownership, including "lute Sands National 

Base. Off-range activities often overlap onto WSMR and a relationship between on- and off- 
range  activities was examined. 

Cumulative impacts on the environment result from the  incremental  impact  of  an  action when 
added to other  past, present. and reasonably foreseeable future actions, regardless of what 
agency or individual organization undenakes such other actions. Cumulative impacts can result 
from individually minor but collectively adverse actions taking place over a period of  time. The 
sum of all changes - beneficial or detrimental - which wiU occur as the result of multiple 
activities and the reinforcing or dampening interaction between them is yet one other measure 
of cumulative effect. Table 4-24 lists and explains many principles of cumulative  impact 
assessment. When numerous projects, apparently of relatively low individual environmental 
consequence, occur in  the same area over a period of time, cumulative impacts often are 
undetectable at the level of N E P A  documentation, such as an EA or Record of Environmental ' 

Consideration (REC). typically a.pplicable to many of the individual WSMR projects reviewed 
for this EIS. 

The proposed action and the  no  action alternative were reviewed against existing documentation 
on  current  and planned actions, together with documentation of existing conditions, to 

nominal cumulative impact analysis. Program with s i m i l a r  activities occurring af the same 
determine the potential for cumulative impacts. This information resulted in a  low-level 

locations arc expcctcd to have sirnilar impacts. Many impact analyses presume that cumulative 
impact analyses need only compare program with obviously similar activities. For example, 
surface-to-air missile programs that use the same launch sites will-result in increased noise 
levels during launch events. However, distinctly different programs may have s d a r  
consequences with respect to rnany or just a  few resource areas. Thus, the  increase in 
consequences from noise-producing events resulting from  two otherwise very different 
programs often will be higher  than from the sum of these considered separately. The 
assessment of the significance of cumulative impacts requires complete information on the 
activities for all similar program and for all programs having similar effecis, even  with  respect 
to small apparent overlaps of activities or consequences. 

Four areas of specific cumulative  impacts concern have been idcntifred  by reviewers of  the 
M EIS. These areas BIC land use, water resources. air quality, and hazardous waste. The 

relationship  with other resources that did not receive the same level of scruriny. 
focus  of th is  analysis was on these resources, the relationship among one another and  the 

cultural.resources. The cumulative impacts on biological and cultural resources arc particularly 
Potentially adverse cumulative impacts are anticipated  in  the areas of biological resources, and 

but  not exclusively associated with  recovery operations. Mitigation ' meisures deemed 
necessary as integral components of the proposed action are defined in Section 2.4 and  detailed 
in Chapter 5 .  Several of the proposed mitigation measures address the need to  avoid or 
otherwise mitigate the possibility of  adverse  Cumulative impacts in several resource areas. In 
panicular. mitigation measures for the cumulative impacts for biological  and  cultural resources 
and resulting from recovery acticms are defined in Sections 2.4.4 and 2.4.6. 
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Table 4-24 
Principles of cumulative  impact  assessment 

I .  Cumulative impacts can result 
irom individually minor but 
collectively  significant actions 
laking place  over a period of time. 

2 .  Cumulative impacts are the t0u.l 
effect.  including  both dircct ad 

resource or ecosystem of a l l  actions 
indirect impacts,  on a given 

laken, no  matter  who  (Federal, non- 
Federal. or person) has laken the 
actions. 

- 

3. Cumulative  mpacts n.xd to tr 

resources or  ecosystem being  
analyzed in terms of the specific 

Impacled. 

4 .  Cumulative  impacts may result 

or  from  the  synergistic interaction 
from the buildup of repeated actions 

of multiple  actions. 

- 

- 
5 .  Each resource must be analyzed in 

parameters. not in lcrms of the 
terms of  its  own time and pace 

proposed anion. 

5. Cumulative  impacu arc caused by 

rcaSOnable io-ble future 
the aggxgate of past. present. ad 

actions. 
7 .  11 is not practical to malyzc the 

the universe. The list of 
cumulative  impacts of an action on 

environmental effects must be 
narrowed to those that arc truly 
meaningful. 

5. Cumulative impacts on a given 
resource or  ecosystem arc m l y  
aligned with  political or 
administrative boundaries. 

- 

- 

3 .  Cumulative impacts cannot ix 

and alternatives arc clearly stated 
analyzed unless  the proposed action 

and unde r s td .  

Seemingly insignificant actions  can add up. or  synergistically 
interact,  to cause imponant negative influences  on the 
environment. 

Individual impacts may, over  ume  or over a larger space. afl 
up  or interact to cause addiuonal effects (cumulative  impacts). 
not apparent when loohng at  the individual impacts one at a 
time. All influences on a given resource  or ecosystem should 

on public lands or in a panicular field of interest. 
be considered as a whole. not just those influences that occur 

Such impacts must also be added to pastlpresendfuture effects 
caused  by actions taken  by other  entities  insofar  as they also 
cumulatively impact the same  specific resource. 
There nccds to be an undersmding of how components of a 
given ecosystem internlare and where these systems are most 
susceptible ro impacts. Potential actions can  then be 
measured against these known vulnerable points. 
Impacts should be analyzcd in terms of how the health. 

ecosystem is affected. not in tc rms of what is needed for 
viability or surtainability of the impacted resource or 

success of the proposed action. 
Actions laken  may cause impacts to build up through simple 
addition (more and more of the same type of action). or 
impacts may occur as a result of the synergistic interaction o i  
multiple actions (v&ous actions add up to cause a new  kind 
of impact.) 
Each proposed action or alwmative should be analyzed to sce 
how i t  would impact the time and space n& of the 
ecosystem or  temurce in question. 
There is a tendency to thmk in terms of  how to modify the 
ecosystem to permit the proposed action to take place.  but 
this is  "justification". not impact analysis. 
lmpacts of a proposed action on a given resource must include 
what present and future impacts will occur when akkd to the 
impacts that have already taken place in the past. 

Environmental analysis must be limited to Issues and impacts 
that arc the most imponanr to interested panics and the 
dccisionmaker, since time and money is limited. 

There is a tendency to put resources into neat little boxes with 
sides built of agency  boundaries. county lines. m n p  

aligned. and  each  political  enriry ends up managing only a 
allotments. etc. Unfortunately. impacted resources arc not so 

small piece of a resource but  rarcly  the entire ecosystem. 
Impacts are assessed  against the action(s) being proposed; i t  

the wrong assumptions i f  the proposed action is not clearly 
therefore follows that impacts may be overlooked or based on 

stated. T h e  proposed action must be dcscribcd in terms of all 
its components over the entire project liie. 

(table  continues) 
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Y T a b l e  4-24, Continued 1 
IO. Reasonable  foreseeable  futu-e 

made only for  the  prediction  of 
acrions  scenarios arc projections 

planning decisions or r e m m  
future impacu. They are no[ actud 

commiunenls. 

These arc projections of possible future actions that would bc 
set in motion by implementing the proposed  action.  They arc 
intended only for  use in helping to prcdct future impacts. 

rc~wrce commiuncnu and arc no[ a pan of the proposcd 
including  cumulative  impacts. ’Ihey arc not intend IO k 

action 

1 1 .  Cumulative impam may 1 s t  for 
many  years  beyond the life of the 
action that caused the impact. 

Some actions  caused  damage  lasting  far  longer than the life of 
the action itself (mine  drainage. species  exunction. radioactive 
waste. etc.) Science and sophisticated  analytical proccsscs 
must be brought  into play to help us foresee and htad off 
caraur~ohic consmuences. -1 

Source: Guidelines for Assessing and Dtrumenting  Cumulative impacu. Bureau of Land Management. 1994 
~ ~ ~ ~~~ 

4.16.2 .WSMR-Based  Cumulative  :Impacts 

Cumnt and past programs.  projects, and  activities occurring at WSMR were  analyzed 10 
address the potential for cumulative effect. As previously  described, the focus of these 
analyses  was on land use, water n:sources. air quality, and hazardous  waste. Due to  the lack 
of comprehensive  baseline  informuion  for these and other  resources at WSMR, only estimates 
and qudtative analyses of the intcractions were possible  for this EIS. Follow-on Techcal 

deficiencies in the  baseline  informuion and  to continue to address the assessment of ctcmulative 
Support Documents (TSD) subsequent to  the EIS will be instituted to both  remedy the 

effects. 

4.16.2.1 Land Use. Literally hundreds of activities occur at WSMR over  a given period. 
Obviously.  some land use arcas such as the hlam Post and southern range launch complexes 
receive more steady and quantitative usc than do areas in the central and nonhern range areas. 
The  focus for analyzing thc accumulation of effect upon any of these a m s  must be derived 
from  a  comprehensive baseline composed of historic  and current data.  This baseline  which 
compiles in one place all of the d a t a  does not presently exist in a final form which  can be used 
in this EIS. The supplemental analyses  proposed for the analysis cumulative effects will 
remedy t i u s  deficiency. A qualitative approach to asscssing additive land use.impacts is  offend 
in this section. 

For the ten major WSMR organizations reviewed for this cumulative impact summary, it was 
determined that  most testing p r o p n u  and  ocher nonconstruction activities  will take place at 
existing launch complexes.  other  existing operational sites. and over and  in existing WITS. 
The  cumulative effects of past  and these proposed future testing activities upon  land use can be 
best summarized as no unresolved or significant conflicts. This is  due  to the application of 

the potential for conflicting land uses and  remedy confl~cts chat go beyond simple scheduling 
WSMR Universal Documentation System and the  National Range Priority System which limit 

solutions. 

Analyses are undertaken to  ensure that a new program will “fit” into the WSMR mission  and 
that an appropriate place is available. Theses  analyses  for land use include the standard tests 
for time-crowding and space-crowding. Although  there is always competition for h e  and 
space at WSMR among competing  land uses, no adverse cumulative impacts on WSMR 
resulting from WSMR weapons and  other systems  research, development. testing and 
evaluation have been determined as a result of this limited analysis. 
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Competition for  nonmilitary uses and conflicts among these uses would be significantly 

described for the  proposed  action in h s  EIS. Other uses such as hunting  and  sightseeing are 
greater on WSMR if it were o p n  10 uses beyond those prescribed for its main  mission as 

accommodated only when they do not pose an endangerment to the  recreationist or a  security 
problem. Thus there  are  no land  use conflicts resulting from recreational  use  which  are  not 
mitigated by WSMR Standard Operating Procedures. 

Potential  land  use conflicts between WSMR’s primary mission and  other  important purposes 
on  the  range  such as protection  o,f  sensitive  habitat for  species of special  concern  and  cultural 
resources are  moderated by a  number of mitigasive actions. Programmatic  level  land  use 
concerns such as those at issue among WSMR and  co-use areas such as portions  of  Wlute 
Sands National  Monument and The San Andres National  Wildlife  Refuge are negotiated  via 

land use conflicts  (e.g.. %te Sands pupfish habitat) are addressed in planning  documents 
memoranda of agreement. Specific resource management  concerns  which  include  potential 

such as cooperative  agreements. O n  the  individual  project  level,  potential  land  use  conflicts are 
analyzed in NEPA documents such as EISs and EAs. 

been determined to be adverse. Tine cumulative impacts of  these  land uses on  individual  natural 
In summary, cumulative  impacts  resulting in conflicts between  land uses on WSMR has not 

resources  of  the  range (e.g., water resources and air quality) and attendant  secondary  effects 
such as those resulting from the  production of hazardous wastes are summarized in the 
following sections. 

4.16.2.2 Water Resources. To supplement the lack of a  comprehensive  baseline  and  to 

Water Resources TSD would  be  initiated  with  the  preparation  of  the  Soledad  Canyon  wellfield 
complete the cumulative  impacts analysis, a follow-on analytical program  is proposed. The 

management program currently  proposed  by WSMR. The significanl  components of  the TSD 
would  include: 

a  compilation of all existing  hydrological survey data into  one  report  which 

information; 
would serve as the  baseline  for all WSMR  water  quantity  and quabty 

well  and spring data for  the  range;  and 

a  comprehensive  analysis of water quantity, supply. and  quality.  and the 
impact  of a l l  WSMR  p:rograms  and projects on this resource. 

4.16.2.3 Air  Quality. Activities at WSMR  generate constant, fluctuating,  and  intermittent 
air emissions that, collectively  and  when  added to other  past,  present  and  reasonably 

to  the environment. WSMR will use the methodology  outhned  below  to  evaluate  the  nature 
foreseeable  future  action.  might  cause  cumulative  impacts  to the public, to  site personnel, and 

and  the  extent of potential  cumulative  impacts  from  the  proposed  action and from the no  action 
alternative. 

- First, WSMR  will  collect air emissions data from all WSMR  and  WSMR- 
related  activities,  WShfR-related  activities  include the  landing  and  take-off 
emissions from Hollom.an AFB aircraft  that fly missions  for WSMR as well 
as emissions from  idling  public  vehicles at WSMR-activated roadblocks. 
These  temporary  roadblocks are set up by  WSMR  for  public safety. Air 
emissions  data  will  include  estimated  amounts of regulated  air  pollutants  and 
hazardous air pollutants (HAPS) from  stationary  sources and mobile  sources 
at WSMR.  and baseline concentrations of PMlo. SO:, and NO,. Stationary 
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and  mobile sources ;at WSMR include laboratories, production facilities. 
aircraft, rockets, elecmcal generators. and ground vehicles. In addition IO 
providing data for cumulative impacts analysis. air emissions data will be 
used for compliance with WSMR's 40 CFR Part 70 opcrating permit  (Title 
V of the Clean Air Act) and for prevention of significant deterioration (PSD) 
evaluations (Title I of  the  Clean Air Act). 

Concurrent with air emissions data collection, WSMR will  determine the 
types of cumulative impacts that m possible. Such impacts could include 

personnel and the general public from inhalation, dermal contact. and the 
regional air quahty degradation, the long-term health effects to site 

.ingestion of h r n e  species; and the long-term health effects to plants, 
wildlife, crops, and livestock from inhalation. dermal contact, and ingestion 
of airborne species. 

Once the type of cumulative impacts are  defined, WSMR  will  determine the 
geographical and temporal limits for  such impacts and will  determine the 
fate  and uansporf of h e  airborne species involved. WSMR will then 
analyze and document the extent of cumulative impacts to air quality using 
gudance from the EPA and other agencies, as appropriate. It is anticipated 
that the cumulative impacts analysis wlll include impacts to WSMR from air 
quahty control region (AQCR) 153 near El Paso. Texas. 

4.16.2.4 Hazardous  Waste. To supplement the findings of cumulative effects r e l a t e d  to 
hazardous materials and waste management. a follow-on analysis is proposed. The 
Hazardouflaste Management TSD would nominally consist of the following: 

9 SWMU inventory information; 

RCRA permit  informati.on; 

pesticide and herbicide information; and 

* interface with  the Integrated Hazardous Materials Management Center. 

. 4.16.2.5 Emissions  Analysis  'Technical Support Document.  To remedy thc lack of 
a comprehensive baseline for noise. radiation, and other emissions crimulauve impacts. 

consist of  the following cornponenu: 
supplemental documentation is proposed. The Emissions Analysis TSD would  nominally 

sonic boom analysis; 

monitoring noise with sound meters and data recorders at launch sites; 

ambient noise monitoring in the San Andres National  Wildlife Refuge. 
While Sands National  h4onument  co-use area, other "sensitive" areas. and 
in non-sensitive remole. arcas that are hquentcd by intermittent  testing 
programs; 

9 data from the  National Range Directorate (NR) and the  Materiel Test 
. . . ~  

Directorate (MTD) for nussile test noise emissions; 

non-ionizing  radiation (radio frequency radiation) study: inventory  and 
document all sources for baseline; research other studies for impacts 
analysis; 
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4 . 1 6 . 3 . 1  Bureau of'  Land  h lanagement  .;x .., .. , 

The BLEVl's over i l l  management philosophy is  to manage undec~a;fnnltlple-use and sustained- 
yield concept. Special emphasis m y  be placed on spec,i~c;,~equu.ements for SpeLid 
Management Areas and. Areas o f  Critical  Environmental Conc$F&$I!.$d. use and rangel*d 
improvements are thoroughly analyzed to restrict new surface:.distkWice, reduce resource 
conflicts, and aid in the management of all resources. Au proposk::are subject to the NEPA 
process and especially,to the mitigarion of impacts. 

Lmd ~nanaged by the BLM adjaclnt to WSMR is shown in Figure 4-2. Primary activities on 
BLM land adjacent to',WSEVlR inc:lude grazing. off-road vehicle use. recreation use, and 
mining. Areas north arid west 01' WSMR are designated call-up areas tl1;lt ;ue evact~red b y  
agreement with the BLh4 and pr~v;~tt:  land owners up to 20 t imes per year. 

$;$ . i l  ,f!.., 

@$:;:; - , 

..,.. ,: 

.".#- .Kd" 

L.'. KI ...,:. : y "  . ,.j ,..' 
.% . . .  - .  
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4.16.3.2 Fort Bliss 

Fon Bliss is located in El Paso County,  Texas, and  in  Otero  and  Doiia Ana Counties, New 
Mexico (Figure 4-3). I t  encompa:;ses approximately 453.000 ha (1.12 million ac). About 90 
percent of this acreage is located in New Mexico, most  of  which comprises the maneuver  and 
training lands managed by Fon Bliss known as McGregor and  Doiia  AnalOrogrande Ranges. 
Otero Mesa, located in the noheastern region of McGregor Range, supports m i l i t a r y  training 
and weapons  testing, as well as currently compatible livestock  grazing (Figure 4-3). (U.S. 
Army Corps of Engineers, 1994) 

Fort Bliss's current mission, established in 1957, is that  of the U.S. A r m y  Air Defense 
Anil lery Center, where U.S. and Allied personnel are  trained  in the use of a l l  types of air 
defense weapons, including missiles and other anti-aircraft weapons. (U.S. Army Corps of 
Engineers. 1994) 

The ongoing mission of the United States Army Air Defense Arullery Center and Fort Bliss 
involves training  activities employing troops, vehicles, and equipment in  tactical situations; 
testing of milimy ordnance  and weapons systems; missile and artillery firings; aerial gunnery 
training; air support operations; and other related activities. The current mission of Fon Bliss 
is to maintain assigned Strategic Forces units at a readiness condition equal to or higher  than 

execution of annual service practice for air defense units and surface-to-surface units in 
their assigned authorized levels of organization. Fon Bliss also coordinates and supports the 

U.S. h y  Defense Adlery  School, provides units for continental U.S. and overseas 
addition to commanding all activities  and units assigned or attached. Fort Bliss operates the 

deployment. maintains and supports air defense artillery  automatic weapons, operates Biggs 
A r m y  Air Field, and other missions assigned by US. Army Training and Doctrine  Command 

Range for ongoing training activities. (US. Army Corps of Engineers. 1994) 
and US. Forces Command (FORSCOM). There are about 15 flights per day over McGregor 

Wheeled and tracked vehicle maneuvering is associated with  the ongoing training mission of 
the 3rd Armored  Cavalry Regiment, 1 Ith Air Defense  Anillery Brigade, and Joint Training 
Exercises. Eight  maneuver areas withm McGregor Range  and  Doiia  Ana  Range are used for 
ongoing training missions annually. Maneuver  intensity  on these areas is lower for wheeled 

use of the maneuver areas (almost 134.000 ha [331,000 ac]) is estimated a! 644,000 km 
vehicles (air defense training) than for tracked vehicles (cavalry  training exercises). Maximum 

(400,000 mi) per  year  for tracked vehicles. The average  number of naining exercises each 
year, which includes free maneuvering, missile firing, parachute.drops, eic.. for the 3-year 
period from 1991-1993 was 1.197 on McGregor Range and  1.207  on  Dofia Ana Range. No 
free maneuvers occur on Otero Mesa as part of the  estimated range use. (U.S. Army Corps of 
Engineers, 1994). 

4.16.3.3 Holloman AFB 
Established during World War Il as a training  base. Holloman AFB is  located in Otero County. 
New Mexico. 13 km (8 mi) west-southwest of Alamogordo  and covers approximately 24.000 
ha (59.000 ac) (Figure 4-4). Primvy access is  via US. Highway 70. %te Sands Missile 
Range  is  located to the north. west. and partially to the  south of the base, and  White Sands 
National  Monument is adjacent to the southwest portion of the base. Other  nearby 
communities are the  town  of Tularosa located  approximately  19 km (17 &) north of 
Alamogordo and  the  village  of La Luz, located  approximately 5 km (3 mi) nonheast of 
Alamogordo. The U.S. Air Force updated an Air Installation  Compatible Use Zone (AICUZ) 
study in 1988  for  Holloman AFB that provides guidelines for land  use  developmenr around the 
base. Hollornan AFB is  located  under  the  restricted  airspace  associated with WSMR. In 
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Figure 4-3. 
Activity  location  map,  Fort Bliss, Texas,  White  Sands  Missile  Range 
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March 1994. the base consisted of 4.825 m i l i t a r y  personnel, 980 civilian-appropriated fund 

(U.S. Department of the A i r  Force. 1995). 
personnel,  315 civilian nonappropriated fund personnel,  and  155 base exchange personnel 

The primary activities at Holloman AFB include aircraft operations a! the  airfield and rocket 
sled test operations at the Holloman High Speed Test Track (HHSTT). 

Aircraft  Operations 

Holloman AFB is the home of the 49th Fighter Wing. Predominant c m n t  air operations a! 
the base consist of F-117 aircraft. AT-38 aircraft used for basic fighter training, and F-4 
aircraft used in training pilots of the German Air Force.  The base also houses lesser numbers 
of several other types of aircrali: and is visited by various types of transient aircraft each year. 
Most of the sorties at Holloman AFB occur between  the hours of 7:00 a.m. and 10:00 p.m. 
with the  majority of these occurring during daylight hours. Only the F-117 aircraft regularly 
schedule operations during hours of darkness. Aircraft operations for 1992 show  7,344 
sorties for F-117s. 11,856 sorties for AT-38s, and 3.720  sorties for German Air Force F-4s. 
Tolal operations data for transient aircraft arc not currently avdable. (US. Department of the 
Air Force, 1993) 

Holloman AFB has a field elevation of 1,248 rn (4.093 ft) and has three runways from  which 
to conduct its operations. Runway 16/34 serves as the primary deparmre runway for F- 1 17 
operations; most landings and closed patterns are conducted on this runway. Runway 04/22 is 

runway  for AT-38 and F-4 takeoff operations (US. Depanmcnt of the Air Force 1993). In 
the primary runway for transient aimaft departures. Runway 07/25 serves as the  primary 

conjunction with aircraft uainin,g activities. aircraft from Holloman AFB regularly use special 
use airspace (SUA) including military operation areas (MOAS). military training routes 

TdonMOAs. MTRS used inc1u:de IR 1131133, IR 134, VR 100/113/125. VR 133. VR 176, 
(W). bombing ranges,  and  msmcted arcas (Figurc 4-5). MOAS used include the Beak and 

and VR 1233. Bombing rang(% used include the Oscura and Red Rio ranges (located  on 
WSMR) and the McGregor Range (located to the south of and adjacent to WSMR). Restricted 
areas include various sections of R-5107 that are associated with the  rcsmicted  airspace  within 
the WSMR area. (U.S. Department of the Air Force. 1991) 

The majority of F-117 opcrations an conducted on the Oscura, Red Rio, and McGregor 
bombing ranges and in the Beak and  Talon MOAS. These aircraft do not,,normally require or 
regularly use MTRS. F-117s operate a~ altitudes in thc medium-t&high  range but would have 
occasional flight activities down as low as 610 m (2.000 ft) above ground'level (AGL). Flight 
speeds are normally subsonic. (US. Department of the Air Force. 1991) 

F-4 missions are conducted throughout the range of airspace parameters. Flight  altitudes range 
from 30.5 m (100 ft) AGL  and up. Most m conducted between 91 and 152 m (300 and 500 
f t )  AGL. Flight speeds are both subsonic and supersonic: however, supersonic speeds occur 
only in approved supersonic airspace. (U.S. Depanment of the Air Force, 1991) 

AT-38 operations are also conducted  throughout  the range of airspace parameters  with  flight 
altitudes rpging from 30.5 m (100 ft) and up. Flight speeds are subsonic. (US. Lkpamnent 
of the Air Force, 199 1) 

Holloman  High Speed Test 'Track 

The  HHSTT (15.480 rn [50.788 li] long) is located on Holloman AFB, approximately 24 ~ITI 

base along the eastern edge of WSMR and is oriented in north-south direction. The HHSlT is 
(15 m i )  west of Alarnogordo (see Figure 4-4). The  track is located in the northwest area of the 
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currently the longest, most  preci.sely  aligned.  and completely instrumented  test track of its kind. 
All test activities at the track occur within  the confines of Holloman AFB property. 

The  HHSTT  is an aerospace ground test  facility  used  to simulate selected portions of  flight 
trajectories under programmed, controlled, and  monitored conditions.  The H H S T  provides 
unique test environments. such  as extremely high accelerations and hypersonic velocities. Test 
items  include theater missile defmse interceptors, aircraft egress systems, and missile  guidance 
systems. Approximately 100 t,o 190 tests are conducted annually on the HHSTT. (U .S .  
Department of the Air Force. 1995) 

For test activities, payloads and instruments are  moved in a straight line by means of rocket 

concrete girders. Over its entire length, the track consists of two parallel concrete girders and 
sleds  operating on a set of continuously welded, heavy-duty crane rails mounted on reinforced 

rails with a concrete water trough between them. For the northern 4,633  m (15.200 ti) of  the 
track, a third rail is l o c a t e d  on the eastern side.  One,  two, or three rails may be used during 
any individual test. (U.S. Department of the Air Force 1995 [Holloman HHS'IT Maglev 
Environmental Assessment]) 

Air emission permits arc not rupirul for mobile emission sources, which include  sled test 
activities.  Some high speed tests use water for  braking. This water is obtained from the base 
wafer  system, whch has two sources: the Bonito Lake Reservoir  (used in the winter), and 
well-water (used in  the summer). The Holloman AFB area (including the HHS'IT) is 
predominantly surrounded by vacant desert land. Noise from sled test activities can be heard  in 
nearby towns although therc are no noise monitoring stations in  the  vicinity  of  the HHSTT. 
(U.S. Army  Space and Strategic Defense Command. 1993) 

In general. surplus solid propellant rocket motors are used for propulsion on the sleds.  Typical 

Terrier Mark XII, Genie, or other equivalent type of solid propellant  rocket motor. (U.S.  
rocket motors used for testing include  Improved Honest John. Nike. Roadrunner,  Pupfish, 

Department of the Air Force, 199.5) 

A  number of ancillary facilities an: located  adjacent to the track  and include the Impact  Test Area 
at the north end of the track that allows for  impact of targets using both live and inert munitions. 
Four blockhouses along the track are used for firing sleds from fued locations; however, sleds 

. may be fired from any  location  o'n  the back by using a mobile launch van that also supplies 
blockhouse capabilify. (U.S. Lkpamnent of the Air Force, 1995) 

4.16.3.4 Roving. Sands 'Joint Training  Exercise 

The 1 Ith Air Defense M e V  (ADA) Brigade on Fon Bliss. 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 arc of sfrategic  importance to 

Chairman of  the Joint a e f s  of Staff has coordinated with the U.S. Army Forces Command 
the United States. To meet the training  requirements for contingency brigade forces, the 

. to establish the Roving Sands J T I C .  Roving Sands JTJC includes elements from the active and 
reserve Army ADA and Marine Corps HAWK missile units. as well as command  and  control 
facilities. Also included are Navy combat. command and control aircraft, and Air Force 
combat and support aircraft and control facilities. These combined elements  provide a 
simulated combat  environment  to  allow  training  and  evaluation of multiservice commanders. 
forces, and equipment. 
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Each  annual  exercise  is condu(:ted in four  general phases as described in the following 
sections.  Figure 4-6 shows the  primary  activity  locations  associated  with  the  Roving Sands 
JTX program. 

The deployment phase of the JTX typically  begins during the  third quarter of  the Federal  fiscal 
year (April-June) and  continues lor approximately 7 days. During t h i s  time  participating forces 
move all personnel and equipment  from  their  respective  home bases and  stations to  the 
proposed exercise locations. 

The majority of the  equipment and personnel are brought into Fort Bliss by railroad  and truck. 
Transponlcargo aircraft (for example, C-130) are also used. Other  airplanes  and  helicopters 
are flown into the designated  exercise  locations such as Roswell Industrial Air Center 
(approximately 193 km [ 120 road mi] east-northeast of Alamogordo, New Mexico). Biggs 
Army Ajrfleld (AM) .  and Fon Elliss. 

6.000 personnel are deployed in field positions, including designated range camps (for 
Approximately 1O.OOO personnel are expected to participate in each JTX. Approximately 

example. Orogrande, Stallion, Ikiia Ana,  and McGregor Range Camps). About 3,000 
vehicles are used  for  each  Rovinl: Sands JTX. approximately 60 of  which are tracked  vehicles 
that are used only within the Tularosa  Valley  floor. 

The transition phase ensures hat all personnel  and equipment are properly  positioned in the 

communication tests from  fixed  positions  to ensure all command  and  control systems are in 
maneuver areas and  ready  to  begin  the exercise. The 1 lth ADA Brigade  conducts  a  series  of 

this phase to ensure that  troops a r c  aware of exercise  environmental  regulations  governing off- 
place  and  operational  before the s m  of  the exercise. There is also orientation  training  during 

h t  areas, fire prevention  and  control measures, other exercise  restrictions.  and  peninent 
points of contact. The Maneuver  Damage  Prevention Team is in place  before  the  exercise  to 
ensure that Roving Sands panicipants occupy the proper training  sites. 

T h e  Roving  Sands exercise is conducted  following the deployment  and  transition  phases  and 
continues  for approximately 10 days. The exercise involves three major activities: 1 ) ground 
activities, 2) air activities,  and 3) live fue exercises. 

Ground Activities 

Most of the ground training  exercises,  primarily  static  positioning  of  equipment,  occur in the 
Fon Bliss training areas (the southern portion of the McGregor  Range  and  Doiia 

gun and missile systems. Only  about  half  of the estimated force strength is deployed  into  the 
AndOrogrande maneuver areas). These areas are used IO position  several  types  of air defense 

field  training areas on  McGregor  Range  and WSMR. 

Units are also deployed  on  and  around  Otero  Mesa  in  the nonhern region  of  McGregor Range. 
at Orogrande Range Camp, at McGregor  Range Camp, and  at Roswell Industrial Air Center. 

next to Fort Bliss. West  of  the Orgari Mountains  and  south of U.S. Highway 70, foot-soldiers 
Personnel are also in  and  around the Logan  Heights  Training  Complex  and  Biggs AAF. located 

are stationed  on BLM land  adjoining the western  boundary of Fon Bliss to simulate  Stinger 
anti-aircraft  missile  operations. 

Ground-ro-air defense  systems an: established on WSMR. Approximately 80 sites near  the 
Stallion AAF and Condron AAF in the northwestern  and  southern  portion of WSMR. 
respectively, are  used as ground-to-air  defense sites. 
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Air  Activities 

Many types of air activities occur during the JTX. including air-to-ground and  air-to-air 
attacks. D a m e  and nighttime anack periods  are conducted during weekdays over WSMR 
and Fon Bliss restricted airspace, with approximately 125 sorties per attack period. (A sortie is 
defined as an aircraft leaving  the mnway. performing its mission,  and then returning.) Up  to 
50 night sorties ( I O  bomber,  30 fighter aircraft, and 10 uanspon qlanefielicopters) could 
also occur. Approximately 300 sorties per 24-hour period are flown. Most  of  the sorties are 
less than 0.5 hour over WSMR. There is approximately a six-fold increase in air activity on 
Fort Bliss over the  level  required for ongoing mission activities. The remainder. or about a 
two-fold increase, in air activit). on  WSMR over the level  required for ongoing mission 
activities would  be expected. The exercise concludes with a 36-hour attack  period during the 
weekend. These aircraft originate from the Roswell Industrial Air Center and Biggs AM..  
They engage in the  training exercix only in the designated airspace. hen  training ordnance is 
dropped on established target areas within the  Red Rio and  Oscura bombing ranges located in 
northern WSMR. 

Aircraft begin  the air-to-ground anacks from  the  north-central portions of WSMR, normally in 
groups of four, and proceed southeasterly  toward Fon Bliss. Aircrafr from Roswell use 
preapproved Federal  Aviation  Administration (FAA) routes. Generally, the aircraft return 
along the same routes after complc.ting  the attack. Low-level use of  restricted  airspace  over  the 
NASA Johnson Center and  WSMR main post has been granted in  the  past  to allow reahtic 
tactical use of the airspace. 

Air attacks over Fon Bliss maneuver area targets  may involve flights down to 30.5 m ( I 0 0  ft) 
AGL.  However, flights over WSMR (not  including designated noise-sensitive areas) are 
genedly limited to a minimum aldtude of  152 m (500 ft) AGL  vertical  and 152 m (500 fr) 
horizontal distance from structures. 

Both B-52 and B-1B bombers participate in simulated bombing runs. The bombers drop inen 
ordnance on approved target areas in  the Oscura Bombing Range and  then  continue south, 
leaving the area. All bombers fly a~ or above 152 m (500 ft) AGL over WSMRlFon Bliss 
during the  day and at or above 183 m (600 fi) AGL during night missions. 

Bomber aircraft use FAA-approved IR-133 training route for access into WSMR  restricted 
airspace. . . ... 

Helicopter search and rescue  training  opcrations  involving about h e  helicopters occur in the 
north-central area of WSMR  durinl; air activity windows.' Helicopters fly under 152 m (500 ft) 
AGL and observe the same noise-slznsitive areas as jet aircraft. 

Electronic countermeasures operations include  the  use of chaff (fiberglass coated  aluminum 
fibers) to  disrupt specific radar frequency bands.  Chaff fibers have a 1-mm (0.04-in) diameter 
and range  from 0.97-5.1 cm (0.38-2.0 in) in  total length. Each chaff charge weighs about 

6.800 kg (15,000  Ib) of chaff may be dropped in  restricted  airspace  over  the  northern  portion 
170 g (6 02): an average load for an airplane  is 2 6 3 0  charges. A maximum of approximately 

of WSMR  between 152 and  6.096 rn (500 and 20.000 ft) AGL per exercise. 

Live  Fire  Exercise 

During  the JTX. the  11th ADA Brigade  fires  several gun and  missile systems using live 
ordnance. Air defense units  fire  approximately  25 HAWK missiles, 20 PATRIOT missiles. 
and 60 StingerRedeydChaparral missiles. AU ordnance  firing occurs on the established Fon 

.. . 
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Bliss firing ranges, thereby  eliminating the need for additional range preparation. Impacts 
associated with these types of  activities  have been addressed by the US. Army (U.S. Army 
Space and Strategic Defense Ccmmand. 1984). McGregor Range is intended to be the impact 
area. 

evaluation and critique of the JTX, begins  immediately  upon cessation of the  actual exercise. 
Phase 4 lasts approximately 1 week  and involves three major t a sks .  The first task, the  field 

Redeployment of mops  and equipment comprises the second task. This task is accomplished 
in the reverse order in which these resources were deployed. The third task involves Maneuver 

personnel to ensure validity. 'The teams inspect the areas used to ensure that  installation 
Damage Prevention Team supplemented with necessary environmental and sitdarea  expen 

regulations and all appropriate Federal  and state environmental regulations and guidelines have 
been satisfied. 

Bliss exercise area, the Stallior~ Range Camp, and the  Trinity Site parking lot on WSMR. 
Support activities include simulated quipment decontamination training throughout the FOR 

Equipment decontamination ~ ~ V I J ~ V C S  the use of high pressure hoses and fresh water to wash 
off simulated chemical contamination from equipment. 

Fuel dspensing stations arc located at battalion headquarten locations and at various Forward 

oil, Uansmission fluids, hydraulic fluids, and lubricants of various types. Hot refueling of 
Arming and Refueling Points. A. variety of oils and lubricants arc also used, including engine 

refueling operations following applicable regulations for hot refueling. Units also have 
aircraft occurs on the aircraft ramp at Stallion AAF at WSMR.  The aircrews conduct the 

solvents, cleaning compounds, battery acid, and other pemleum products necessary for the 
operation of the defense and support equipment. 

4.16.3.5 Southwest  Regional  Spaceport 

The  Southwest Regional Spaceport is a proposed commercial launch program currently 
planned to be located at a site within the WSMR western call-up m a .  The find location of the 
Spaceport would be dependent upon the findings in the Southwest Regional Spaceport EIS 
which is currently in preparation (New Mexim State University.1995). At present. the 
Southwest Regional Spaceport Task Force (and the EIS) are examining the  technical  feasibility 
and  strategic business significance of establishing a spaceport in southeastern New  Mexico  (in 
proximity to the Whirc Sands Missile Range), for the purposes .of launching and  recovering 
commercial and international reusable space capsules. As currently planned, the spacepori 
would include the following: the construction of final space vehicle assembly and  maintenance 

f i g h t  operations conuol. radar sites. optics telemetry, crew suppon systems; and appropriate 
facilities; testing and calibration laboratories; warehouses.  payload buildup and testing facihties: 

infrastructure  for mission suppon. (White Sands Missile Range, 1992) 

Proposed users of  the spaceport would include  the U.S. military, commercial organizations, 
and international businesses and governments. Planned missions include space vehicle  launch 
and  recovery,  and orbital and suborbital operations. 

4.16.3.6 TMD Extended Test Range  Testing 

WSMR has been selected as one test  location to conduct TMD extended range testing. The 
WSMR test area activities include defensive  missile launches from WSMR, New Mexico, and 
Fon Bliss.  Texas, and off-range target  missile launches from Fort Wingate D e p o t  Activity 

radars. positioned on WSMR, would occur during these flight tests. This testing also includes 
(FWDA) located  near Gallup, New  Mexico.  with intercepts over WSMR. Testing of TMD 
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approximately six to eight laun,zhes p e r  year of Army tactical missiles from  FWDA with 
impacts on WSMR. Representative extended test range activity locations on WSMR are  shown 
in Figure 4-7.  The  debris impact  locations  are to  be determined (refer to the Theater Missile 
Defense Extended Test  Range EIS, 1994). 

4.16.3.7 White  Sands  National  Monument 

WSNM, established on January 18, 1933, and comprising nearly 596 km' (230 mi'), is 
administered by the National Park Service, U.S. Department of the Interior. The  park  is  about 
24 km (15 mi) southwest of Alarnogordo on U.S. Highway 70. 

A portion of  the eastern half of WSNM. adjacent to US. Highway 70, is open to visitors 
throughout the year. A 13-km @-.mi) scenic drive commences at park headquaners and winds 
into  the hem of the dunes as shown in Figure 4-8. Activities at WSNM consist entirely of 
providing tours and information to visitors, and  the care and  maintenance of the park.  During 
the IO-year period of  1985-199.5  there were more  than six mihon visitors to the WSNM. 
During this same 10-year  period more than 95 million titers (25 d o n  gallons) of water  were 
used. Within  the WSNM drinking water is only available at the visitor center, which  is  located 
at the entrance of the park on U.S. Highway 70. 

From 1985-199s the care and  maintenance of the WSNM consumed 175,340 L (46.320 gal) 
of unleaded gasoline. 118,100 L (31.200 gal) of &esel fuel,  2080 L (550 gal) of motor oil, 
159 kg (350 Ib) of chassis grease. 190 L (SO gal)  of antifreeze, and 30 L (8 gal) of 
pesticideherbicide. AU 30 L (8 gal) of pesticideherbicide  were used in 1995. 

is a natural area. Removal or disturbance of archeological or natural objects. sand, 
selenite crystals. plants, or animals is prohibited. 

The western half  of  the WSNM is under a ceuse agreement  with  WSMR as a controlled 

considered when the conditions of a test cannot be met otherwise. 
impact area for missile material. F'lanned impacts  within  the  co-use  area of WSNM  are  only 

Impact recovery ground operations sometimes involve  heavy  equipment  that  travels  both on 
roads and cross-country and  can disturb the flora. Consequently. ground vehicle  recovery  is 
used by WSMR only when helicopter recovery  is  not feasible. 

Thus western section of the WSNM has limited  public use; approximately 100 persons per year 
are permitted by NPS persoriel for navel in this area. 

4.16.4 '.Off-Range-Based  Culmulative  Impacts 

This section describes baseline  environmental conditions within  the areas potentially  affected 
by the  total of all actions identified (Le.,  where activities overlap) and analyzes the  impact of all 
identified past,  present, and reasonably  foreseeable actions upon the WSMR environment 
based  on  the methods for cumulative impact  analysis described in Section 4.16.1. 

4.1  6 .4.1 Regional  Setting 

To provide an overview of the p,st and  present actions occurring ar major  facilities and 
installations in  the  region of WShlR. data  concerning  population  and  range  utilization  were 
collected for the  last 7 years (1988 KO 1994). The overall  trend  has  been a decline in population 
and  employment  accompanied by an increase in range  utilization  from  1988  to  1994 
(Table 4-25). 

. .  . 
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Table 4-25 
Regional  installation  population  and  employment 

I987 1988 1989 I990 I991 I992  1993 1994 
WSMR 8.829  9.560  9.527  9.780  9.033  8.801  8.386  7.913 
Bliss 39.070  36,527  36.845  35.880  37.226  35.268  33.164 32.555 
Hollornan 9.478  8.666  8.379  8,088  7,404  7.102 - 
WSIF 1.160 1,180  1.150  1.190  1.205 1.215 1.310 1.270 
WSNM - - 16  16 17 18 19  19 
Total 58.537 55,933  55.917  54,954  54.885  52.404  43.479 41.757 

- 

Future population and employment at WSMR.  Holloman, WSTF. and WSNM are not 
expected IO change significantl:y. As a result of the changes brought on by the Base 
Realipnent and Closures (BRAC) act, military suength at Fon Bliss will be restructured. As 
presently planned.  the restructuring will result in an initial loss of approximately 1,400 soldiers 
by 1996. with increases in 1997 and 1998 of approximately 1.400 soldiers. for a net  change of 
0. 

Ranae utiluation urovides an indicator of the  level of mission activities executed bv  tenant 
agencies at WSMR. As shown in Table 4-26, overall utilization has ranged from23.825 hours 
to 32.377 hours. 

-, 

4.16.4.2 Off-Range  Analysis  Approach 

The amount of  detail  presented in this analysis is dinxt ly  related to the current level of data 
available for the  specific location. activity. or resource. Where data m avadable. the focus of 
this analysis is on actual proposed activities. rather than  projected activities. Any projections 
that have been developed for analytical purposes are based on current conditions and trends and 
represent a best professional cstinutc of reasonably foreseeable future actions. 

Individual resources were analyzed in terms of the resource's .particular space and time 
parameters (;.e., geographical extent of the  impact  and  the life span of the  impact)  which  vary 
by resource. The time dimension covers impacts from any past actions. through any 

project site) or expanded (a regiorlal or global impact). depends on  the  nature  of  the  action  and 
reasonably foreseeable impacts. 'Ihe space dimension, which cai 6e focuscd ( l o c a l i z e d  at the 

the type of impact predicted. The concept of a "heshold" to determine the  point  at  which 

Table 4-26 
Utilization of the WSMR Range (hours) 

1988  1989  1990  1991 1992 1993  1994 
h Y  10,099 15.917 8.891 7.969 8,611 10.010 10.324 
AirForce 7.189 8,280 10,401 9,486 8.025 11.086 10,938 
WSMR 5.190 6.31 1 6.595 8.408 7.046 8.,768 8.1 15 
Navy 549 447 668 556 559 799 443 
NASA 61 I 843 657 652 759 615 456 
Other 187 579 218 305 416 508 343 
Total 23.825 32.377 27.430 27.376 25.416 31.786 30.619 
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significant  impacts  occur  was considered during this analysis; however, guidance  for  this 
aspect of analysis  is  limited  and is, necessarily, resource specific. As a result, this analysis 
primarily  relied  on  established guidelines and  legal  mandates for individual  resource programs 
to identify  thresholds and  the types of mitigation  measures  needed to avoid or minimize impacts 
to affected resources. Resource  management  actions  and  mitigations  designed to recover 

considered. 
resources to optimal conditions. while continuing to suppon agency missions. were also 

Based on the descriptions provided in  Section 4.16.3, a list of current  and  planned  activities in 
the  region  was compiled. This lis1 was reviewed to determine the potential  for an activity  at a 
neighboring  agency-controlled ar1:a to contribute to a cumulative  impact on WSMR.  This 
determination I S  primarily subjective. Table 4-27 identifies  each  agency  and the activities  that 
were identified. The  potential for cumulative  impacts at WSMR  is  indicated  on  the  table as 
low, medium, or high. In cases .where an activity is not carried out for a panicular agency’s 
area, the potential is identified as not applicable. 

The  activities describtd in Table 4.-27 were  then  evaluated  in terms of theL  potential to impact 
resources on WSMR. Table 4-2.6 identifies the activities  and resources and indicates the 
potential  for  cumulative  impact. Those resources with a potential  for  cumulative  impacts  are 
discussed further in the following sections. 

4.16.4.3 Geology and Soils 

Potential  cumulative  impacts to soils are related  to k t  impact of missiles, bombs,  and other 
debris, and to off-road vehcle travel for recovery of debris, Surface to air and dispenserhomb 
drop activities  from  Holloman  AFB  and JTX activities  often utilize impact areas such as Red 
RIO and  Oscura as well as other  designated  impact  areas on WSMR. These activities  generally 
produce  debris  that is not  rec0vere.d. Th~s debris consists of inen materials that do not affect 
the  overall  condition of the  soil. 

Surface to surface  and  target  missiles  are  occasionally  launched from Fon Bliss  for  impact  on 

test  in  order to verify  missile performance. The area disturbed by  direct  impact  of  missiles or 
or intercept  above WSMR. The debris from  these  launches is usually  recovered  as pan of  the 

large pieces of debris is generally  very small. requiring only minor  ralung of  the  area  to 
. mitigate  the  potential  for  increased erosion. Recovery of debris requiring  travel  off-road is 

likely to have  the  greatest effect on soils. Some soil types am more  susceptible to compaction 
and erosion as well as loss of vegetation. A review of  the soil type and the  amount  of  road 
access  within  proposed  impact arc.1~ could  help to identify areas of potential  impacts. Areas 
t h a t  have a limited  road  network have a higher  potential  for  off-road  travel.  Some of the soils 
also have a higher  potential to be impacted by off-road  travel.  By  screening  potential debris 
impacl  and  recovery areas, those areas with the highest  potential for impacts to soils can be 

cumulative  impacts. 
identified and avoided. This would help to prevent  impacts to soils  and  reduce  the  potential  for 

The  off-range  activities  that  could  impact  soils at WSMR  represent a very  small  addition to on- 
base  testing. The soils  review  described  above  and  mitigation  measures  described in Section 
2.4.2 should  prevent  any cumulative impacts to soils. 
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Table 4-27 
Potential to contribute to cumulative impacts on WSMR 

ACI-MIY AGWCYPROGRAM 

Bliss JTX Hollornan NASA BLM ETR WSN 

ConstructiodOperations 

Off-road  Travel 

EOD 

Air to Air  (Airplanes) 

Surface to A i r  
(PATRIOTlHAWK) 
Surface to Surface 
(ATACMS) 
DispenserlBomb  Drop 

Target  Systems 
Atmospheric Probe 

NASAISpace Program 

Equipment  Testing 
R&D 

Srazing 

Recreation  Use 

Mining 

h o p  Movement 
4rtillery Firing 

4erial  Gunnery 
kir Support 

kircdt Overflight 

3igh Speed Test  Track 

3igh  Energy Laser 

In-Road Travel 

0 0 

cgend: 0 = Low; 0 = Medium; = High; - = Not  Applicable or None 
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4.16.4.4 Water  Resources 

Surface  Water 

There is some potential  for cumulative impacts to surface waters  from  missile exhaust products 
and flight-test debris. At launch sites, solid fuel rocket motor exhaust would typically disperse 
hydrogen chloride, carbon monuxide. and particulates which may affect nearby surface  water. 
However, there is no sigruficant surface water in the  vicinity  of  the various launch sites on 
WSMR. It is also expected that  the buffering capability of the soils will act to neutralize missile 
exhaust products to  a  level  suc.h  that  no cumulative impacts would occur in areas that pond 
during heavy rains. 

Hazardous debris could land i n  small surface water areas that are a habitat or are used  by 
wildlife as a water source. As programs become better defined. the  potential amount of debris 
can be determined using predictive models.  The results of the debris models for the  WSMR 
proposed action, JTX intercepts. and extended test  range intercepts can then be combined to 
determine the cumulative  potential for  debris landing in surface waters. A similar analyucal 
approach for potential impacts on WSMR was used in the TMD Right Test E4 (US. Army 
Space and Strategic Defense Command, 1995). The results of that analysis indicated that the 

WSMR was approximately 1 in 450 tests. 
probability of a  piece  of hazandous debris impacting  within pupfish streams and ponds  on 

Groundwater 

Groundwater is the main sourco of water for the region. The geographic surface of  primary 
interest consists of two closed basins, the Tularosa Basin and the Hueco Bolson. The Tularosa 
and Nueco groundwater aquifers are located below these basins. These aquifers are the 
primary source of water for  WSMR, Fort Bliss, Holloman AFB, Alamogordo. and El Paso. 
Water for most NASA uses does not come from these aquifers but rather comes from a 
completely separate groundwater basin. Several studies have  been conducted to analyze  the 
water resources within these aquifers. Of particular interest to cumulative impacts is the Corps 
of Engineers Regional Water Requirements Study (US. Army Corps of Engineers. 1991) that 
provides information on the existing water resources and past use, future water requirements, 
and an evaluation of  the  capability to mt the future needs. Table 4-29 summarizes much  of 
the information from the Corps of Engineers report regarding existing use and future needs. 

This is known as mining of the water supply,  and has resulted in a  cumulative drawdown, or 
As can be seen in the  table.  the withdrawal rate for each installation cxca'& the recharge rate. 

and 145 ft) over the past 50 to 90 years. The combined water requirements of all three 
lowering of the water table in the vicinity of  the water supply wells of  between 1.5 and 44 rn (5 

number is very small when compared to estimates of 15 million ac-ft of available water within 
installations were determined to be 14,662 ac-ft per year by rhe year 2030. Although this 

the Tularosa Basin and Hueco Bolson aquifers. the  quantity of water must be considered 
together with the quahty of the water. The result  of lowering the  water  table has been  a 
decrease in the  water quality as indicated by an increase in the total dissolved solids. Modeling 
of continued groundwater withhawal shows continued lowering of  the  water  table and funher 
degradation of the quality of  water. 

As shown in Table 4-29. Fort Bliss represents a small percentage (5 percent)  of  the  current 
usage in the El Paso area. The city of El Paso has the  greatest  potential to impact groundwater 

The city  of Alamogordo receives its water from several sources including springs in the 
within  the Hueco Bolson and must be considerrd in any future analysis of water resources. 

mountains northeast of Alamogordo, Bonito Lake. and six wells in a  city  well  field  located 
north  of Alamogordo (U.S. Department of the  Air Force, 1991). Holloman AFB and the city 

.. -. 
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Table 4-29 
Regional water requirements  study - projections and  parameters 

Water Use and Water Quality  Parameters 
Installation  Current  Projected Historic TDS Projected TDS Available 

USe 
Local Recharge 
(m.fccllyear) Cumulative 

Historic 
Cumulative 

Drawdown(fect) Drawdown (milligramfliter)  (rniltigramfliter) (acm-fmt) 
Increase Increase Potahlc Water 

WSMR 
tie*) 

Main Posl Field  1.420  1.150 - 1 0 0  
Solcdad  Canyon 750 

-83 200 500 I million 
750 - -50 - 

Fort  Bliss 
2 0 0  2.3  million 

Fort  Bliss  Field 7.059 ..* 
El Paso  Area 131.000 6.000 "5 I O  "145 4 7 5  

"5 to-I45 4 7 5  500  500 

llollolllan AFB 
Boles Field 
San Andrl 

Dog  Canyon 797 3,200 
Escondido FiclJ 782 
Bmim Lake 1 . 1 0 0  
City of 5.692 ; - 

9.5  million 

-35  -39 250 300 
" 4 8  -56 

-33 
- 4 4  

- 
- 

- - - - 

Snurccs: U.S. Corps of Engineers.  1991; I U.S. Department orthe ~i~ F ~ ~ ~ ~ ,  1991 '* 
drawdown through 2017 for WSMR. through 2030 for Fori Bliss, and though 2001 for ~ ~ l l ~ ~ ~ ~  AFB * *  Pmjected through 2030 

"* Fort Bliss field is within the El paso area 
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of Alamogordo have an equal share of the water from Bonito Lake. At the  present  time.  the 
Holloman AFB wells, located south of Alamogordo. do not interact with the city wells. 

The Corps of Engineers repon concluded that  the Department of Defense water requirements 

resources.  However,  this wlould be accomplished through the continued mining of 
for the 40-year planning  period  could be  met  by u t i h g  existing and undeveloped water 

groundwater aquifers. The report also concluded that additional studies need  to be carried out 
to better understand the dynamics of water quality changes and how to minimize degradation of 
the water supply. As shown in  Table 4-30, a number of recommendations made in the repon 
are currently being addressed. 

4.16.4.5 Air Quality 

There is the potential for impact IO air quality from the cumulative effects of WSMR  activities 
and off-range operations and programmatic activities. As discussed earlier, the air quality of a 
region is determined by  the  characteristics of the air pollution sources within ,and the defining 
meteorology of the regional airshed. 

The regional airshed for WSMR is the Tularosa  Basin,  which is a closed intermountain area. 
As detailed earlier, air quality  within the Tularosa Basin is good. This is due to the fact  that 
there arc relatively few sources of air pollution within the basin,  and they emit relatively  minor 
amounts of air pollutants. The only pollutant of any concern within the  basin is PMlo. and th~s 
is due to the relatively large amounts of dust that occur naturally. 

Table 4-30 
Regional  water  requirements - recommendations  and  status 

I Recommendation Current Status 

three installations should be developed. 
A groundwater management strategy for all Strategy is in planning stage. 

WShfR should meet its  additional  water WSMR is utiliung the Soledad Canyon 
requirements from sources other than the Post well field. 
Area well field. 
Fort Bliss should pursue water development Fori Bliss is pl&ng wells in Soledad 
from the Hueco Underground Water Basin in Canyon and Fillmore Pass. 
New Mexico. 
Holloman AFB should continue to utilize Bonito Holloman AFE3 is considering additional 
surface water to the maximum ex1:ent possible. well field locations. 

to moderately saline water in the Tularosa Basin at the Stallion area for brackish  water. An 
Desalinization of millions of acre-feet of slightly WSMR is currently utilizing  desahnation 

could provide a potable water supply if additional desalination plant has been 
desalinization processes become more installed at the Oscura Range Center. 
economical. 
Additional analysis of the water sources should Additional analysis will be carried out by 
be conducted with emphasis on water quality WSMR in a Water Resources  Techrucal 

future) well fields and distribution systems. 
and optimization of operation of existing (and Support Supplement to the EIS. 

. .. 

.. 

. .  . 
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Air pollutants emined outside of the Tularosa Basin, unless  emitted in quantities  exceeding 
thousands of tons per year, will  have  no  measurable effect, cumulative or otherwise, with air 
pollutants  emitted  within  the Basin.  Therefore, air pollutants  emitted by activities at NASA's 
WSTF and GSFC WSC will  have no measurable cumulative effects because  these  facilities are 
located  outside  the Tularosa Basin. They are separated  from i t  by the  San  Andres Mountains. 

As described for WSMR  activities,  some off-range operations  and  programmatic  activities 
would possibly  elevate  airborne  concentrations of criteria  pollutants  and hazardous air 
pollutants  above  ambient  air  quality standards and  applicable  health  guidelines in the  local 

excluded  from  the ground area near these  activities during critical times. Funhermore, the 
vicinity of the activity (e.g., missile launches and  off-road  travel). However. the  public is 

long-range.  both  spatially  and temporally, effects of these  emissions are minimal. 

As mentioned  earlier.  the  meteorological conditions of  the Tularosa  Basin  generally  promote 
excellent air quality.  Air  pollutant:; are quickly  dispersed into the large  volume of low pollutant 
concentration air of the Tularosa Basin. Therefore, for all inert pollutants ( i t . ,  all except 
volatile  organic compounds [vOC:s] and  nitrogen oxides [NO,]).  no  effect  of  these emissions 
is detectable for more  than a few ntiles from the  emission  point.  Additionally, if the emissions 

emissions will  generally be undetectable after a few hours. 
are discrete, such as a missile launch, rather  than continuous, such as for a boiler,  the 

The air pollutants  VOCs  and NOx can accumulate on a regional  scale  and  combine hours or 
even days later  at  locations tens of d e s  from their sources to form  tropospheric ozone. 

Basin. Ozone  pollution problems are typically  found in urban areas. Emissions of the air 
However, as mentioned  earlier, cccurrence of ozone is  not a problem  within  the Tularosa 

pollutants VOCs and NOx are relalively minor for WSMR and  off-range  activities, and for all 
sources within  the Tularosa Basin. 

h summary. no  cumulative impacts to the air quality are expected to occur  for WSMR and off- 
range  activities. Thls is  primarily due to four factors. First, the air quality in the Tularosa 
Basin is good:  that is, the air contains very low  concentrations of pollutants. Second, the 
meteorology of the Tularosa Basin generally  quickly  disperses  any air pollutants  that are 
emitted. Third, thc sources of air pollution  considered are generally  separated by  tens  if  not 
hundreds of miles, or, for discrete sources such as missile  launches or raining exercises, they 

considered  produce  relatively minor amounts of air pollutants,  that is. 1ess"than  one  ton of 
are separated in time by  days or months, or both.  Finally. all but a few  of the sources 

pollutant  per  year. 

4.16.4.6 Biological Resources 

Cumulative  impacts  to  biological  resources  could  potentially  result  from  .direct  impact of 
missiles,  bombs,  and other debris;  noise from aircraft  overflights;  and debris recovery activities 
during current  and fume off-range programs. Debris  from  surface-to-surface  and  target 
missiles  launched  from Fort Bliss and  target  missiles  launched from Fort Wingate D e p o t  
Activity  toward  WSMR has the  potential to impact  both  vegetation  and  wildlife  on WSMR. 
Debris  could  result  in  the loss.of some  vegetation  including areas with  suitable  habitat for 
grama  grass  cactus.  Information on distribution of  this  species  is  limited,  but  the  plants  tend  to 
be  widely  scattered  and  occupy  small, surface areas. Use of the WSMR GIs' daiabase  would 
assist in selecting  preferred  debris  impact  areas  to  minimize the  potential for impacting  this  and 
other  sensitive  species,  and  thus  minimize  cumulative  impacts  to  these  species. 

A risk analysis  was pedormed as pan of the TMD Flight  Test  program ( 1995) IO determine  the 
probability of hazardous  debris  impacting White Sands pupfish  habitat.  The results of the 
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analysis for that panicular program indicated  that  the probability of a  piece of debris impacting 
withn pupfish streams and ponds was approximately I in 450 tests. Similar analysis for other 
missile testing will  help to identify potential impacts. In addition. a comprehensive surface 
water  monitoring program for Salt Creek is being instituted in order to establish a  baseline for 
the pupfish. Data collection  will include characterization of present water quality  and  stream 
flow,  monitoring. and assessn~ent of run-off potential. The results will also be used to 
determine individual and  cumulative effects of WSMR activities  on  the pupfish and their 
habitat. (US. Army Space  and Strategic Defense  Command, 1995) 

The consequences of disturbance to wildlife caused by noise from aircraft overnights. while 
cumulative. are not additive. Physiological and behavioral responses of wildlife IO the noise of 
aircraft overflights range from no reaction to stress. elevated h e w  rate, and the  animal  leaving 
the area. Lower altitude flights generally cause more of  a response; however, no panicular 
altitude has been identified as causing a sudden increase in response. Some individuals react 
the same no matter what the overflight altitude is. The effects may be synergistic when 

noise disturbs some animals more than other types of aircraft, which may bc a  result  of  flight 
combined with  natural events such as harsh winters or periods of water shortage. Helicopter 

paturns in addition to the noise of  the  helicopter itself. Sudden aircraft approaches also 
influence wildlife responses such as a helicopter appearing from over cliff tops. Species such 
as bighorn sheep appear more a: ease in response to helicopters when in open terrain where 
escape is more easily managed. (National Park Service. 1994) 

Some studies indicate that some animals may develop increased tolerance to frequent or regular 
overflights. Long-term  impacts of overflight noise to wildlife are hard to verify due to 

. limitations of research and the n~ature of long-term responses, Variables such as predation. 

overtlights to 610 meters (2,000 A) above ground level over refuges and areas where sensitive 
weather, and food availability also contribute impacts to survival. WSMR wiU resuict 

arras. If impacts cannot be avoided. WSMR will contact the appropriate management agencies 
wildlife OCCUTS. and will. wherever possible. avoid direct or i n h t  impacts to these sensitive 

and develop coordinated mitigative measures to avoid imparable harm to the resource. 
Monitoring low-level overflights and maintaining statistics could help quantify the  frequency of 
impacts. (National Park Service, 1994) 

Dcbris recovery activities also contribute to the  potential for cumulative  impacts to biological 
resources. Debris-recovery helicopter flights would involve gradual descents to pick up 
debris, followed by a flight of   he recovery vehicle at an altitude .hat would avoid stanling 
raptors  and cause minimal disturbance to big game species. Potential  cumulative impacts arc 
related to off-road vehicle travel lor recovery of testing debris in a similar manner as discussed 

Bliss  and Fon Wingate Depot Activity and bomb drops from Holloman AFB. 
for soils  in  Section 4.16.4.3. " h i s  is related to a limited number of missile launches from Fort 

and endangered plant species. A review of the soil type and amount of road access within 
Revious studies indicate that cenain soil types on WSMRare more bkely to support *tend 

proposed impact areas could help to identify areas of potential impacts to these threatened  and 
endangered species. By screening potential debris impact and recovery areas, those areas with 
the highest potential for impacts to biological resources can be avoided. 

The off-range actihties that could impact biological resources at WSMR represent  a  very small  
addition IO on-base testing. The review of potential recovery sites described above, mitigation 
measures described above and in Chapter 5, and continued agency coordination should reduce 
the potential for cumulative impacts to biological resources resulting from off-range activities. 

. . 
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4.16.4.7 Cultural Resources 

Cultural resources sites are spatially discreet, fragile. non-renewable resources that are 
sensitive to a variety of operational  and  test activities. As a result. the analysis of cumulative 
impacts on h s  resource (in particular, National Register-eligible or -listed  cultural resources 

all of the following rypes of activities as having the  potential to cumulatively  affect  cultural 
[is.,  historic propenies]) within Ihe boundary of WSMR from off-range activities considered 

resources sites as a result  of spatially overlapping or repetitive actions: 

Disturbanc:e  of prehistoric. historic, or traditional resources sites from construction: 

explosive missile  impacts; drone and tow  target  impacts; missile debris recovery 
off  road  travel; troop ~novements; aerial gunnery activities:  EOD operations; high 

operations; and fire, fire fighting, and fire break construction 

Chemical  conlamination  (which could alter  the ability to accurately  date  artifacrs or 
sites) from pesticide. herbicide. and fire fighting activities 

Soil compaction from intensive surface usage  (e.g.. repetitive movement of vehicles 
or heavy equipment) that  could alter or damage subsurface artifacts 

Landscape  alterations 1:e.g.. grading, installation  of new utility lines) that  could 
increase erosion  and damage sites or affect the visual  quality  of  historic landscapes 

Renovation. restoration, demolition, or other modification  of  historic  buildings or 
structures 

Noise induced effects on  fragile  historic buildings or smctures, including  those 
from sonic booms, and low frequency vibrations from  fmed wing aircraft, 
helicopters.  and  heavy atillery 

Unauthorized anifact collection or site disturbance from increased numbers of 
personnel in archaeologically sensitive areas 

resources sites within the boundart of WSMR (including the WSMR Call-up areas); two of 
As described in Section 3.6.1.4. thwe are 5,976 identified prehistoric, historic. and  traditional 

these sites are National  Register-lisrzd, and k c  are New  Mexico State-listed. The remaining 
identified sites have not, as yet.  been  evaluated for National Register eligibility. Identification 
of this large number of sites is the result of culnual resources surveys that have encompassed 
only 6.72 percent of the entire installation.  indicating  the potential for numerous sites to occur 

because the  cultural resources, and therefore the historic property. complexion of such a large 
in the unsurveyed areas. Because such a small  portion of the installation  has been surveyed; 

portion of  the installation (93.29 percent) remains undefined:  and  because the specifics of the 
identified off-range programs have  not  been  finalized. it is not currently  possible to analyze 
cumulative impacts by quantitative methods.  It is, however, possible  to assess qualitatively the 
kinds of adverse  effects  on  histo~ric propenies that could be expected from the types of 
proposed activities  identified. A similar analytical approach for potential  impacrs  at  WSMR 
was  used  in  the TMD f ight  Test  Environmental  Assessment ( U S .  A m y  Space and  Strategic 
Defense Command, 1995). . . -. 

Ground Disturbing  Activities 

Specific areas for  potenrial  ground disturbing activities with programs at Fon Bliss.  Hollornan. 
and  the construction of  t.he Southwe:st  Regional Spaceport have nor been finalized. As program 
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requirements are better defined, ground disturbance footprints will be identified and additional 
sire-specific cultural resources studies undenaken. In general,  ground dsturbing activities 
have the potential to disturb historic properties. Avoidance of sites is the preferred mitigation; 

ensured. When avoidance is not feasible, intensive survey, recordation, and data recovery 
however, because of a  variety of program-specific requirements, avoidance cannot always be 

coordination with WSMR cultural resources specialists and in consultation with  the New 
prior to program activities are the  accepted mitigation. Data recovery would be conducted in 

Mexico State bstoric Preservation Officer (SHPO). During emergency procedures (e.g., 
construction of firebreaks), the WSMR Environmental Services Division would monitor 
fircbreak construction to the extent possible. 

Chemical  Contamination 

The application of herbicides, pe:;ticides, and fire retardants required by  a  variety  of programs 
(e&. debris recovery activities asisociated with NASA and TMD Extended Test Range launch 
programs) has the  potential to alter scientific data imponant to the analysis and evaluation  of 
archaeological sites. Application of these types of chemicals would be prohibited, or 
minimized. in archaeologically sensitive mas. 

Soil  Compaction 

Subsurface site and individual artifact  integrity could be affected  by  repetitive surface pressure 
from activities such as the off-road travel. troop movements, and heavy equipment activities 
required by missile test debris recovery  and JTX programs. Mitigation measures would 
include prohibition, or m i h i z i n g  off-road activities in archaeologically sensitive areas and 
regular assessment of frequently t l x d  troop and heavy equipment areas. 

Landscape  Alterations 

Grading  and  ucnching activities  (e.g..  installation of new utihty lines) associated  with  any of 
the identified off-range programs could have the potential to adversely affect  historic propenies 

precipitate erosional disturbance which can damage surface features. As feasible, utility 
(particularly previously unidentified, subsurface sites).  These types of activities  can also 

corridors would be muted to avoid known sites and would be sited along, or within, existing, 
disturbed corridors  and rights-of-way; erosion control procedures may also be required. 

In addition, landscape dterations (e&, grading. contouring,  consauction of  new  facilities) 
have the potential to affet the visual characteristics of certain types of historic features by 
invoducing or modifying the  physical setting or environment. In visually sensitive historic 

Council to ensure that significant impacts do not occur. 
areas, such activities would be conducted in consultation with  the SHPO and the  Advisory 

Renovation,  Restoration,  or  Demolition of Historic  Buildings  or  Structures 

Historic buildings and  saucturcs art particularly sensitive to physical change. Any historic 
properties identified for renovation. restoration. or demolition. to accommodate  off-range 
program requirements would necessitate consultation with the SHPO and. the  Advisory 
Council. Adherence to guidance  outlined in any existing agreement documents (e&. 
Memorandums of Agreement, Memorandums of Understanding). or the WSMR Historic 
Preservation Plan would also be required. 

. .  . . .  . . ., 
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Noise  Effects 

Fragile  historic structures and certain  types of archaeological  sites  (rock arl panels. rock 
alignments, emhen features) are sensitive to shocks from sonic booms associated  with  missile 
launch programs and  repetitive l o w  frequency sounds generated  by  helicopter  overflight  and 

Southwest  Regional Spacepon have the potential to adversely effect these types of resources. 
heavy anillery. As a result, proposed programs identified for Fon Bliss. JTX. NASA, and  the 

Avoidance of overflight of these types of resources by  low  flying  fixed  wing  aircraft  and 
helicopters is the  preferable mitigation; however,  because of training  and  mission requirements, 

conducted in order to monitor integrity  degradation; depending on the  type of feature, some 
avoidance cannot always be ensured. Regular inspection of fragile  features and sites should be 

type of physical  stabilization  may also be required. 

Unauthorized  Artifact  Collection or Site  Disturbance 

Increased  numbers of personnel i n  archaeologically  sensitive areas increase  the  possibility of 
artifact  collection  and archaeo1ogic:al site disturbance. Troop movements  associated  with Fort 
Bliss and JTX and  recreational uxs and  off-road  travel by several of  the off-range programs 
have  the  potential to increase  the numbers of personnel  in  archaeologically  sensitive areas. To 
discourage artifact  and  site disturbance, personnel  would  receive  instructions  regarding the 
penalties for unauthorized anifact collection  and  disciplinary  measures  will be imposed  on 
violators. To the  extent possible, !;ites and structures will  be  posted. 

AS  described in Section 4.16.1, a potential for cultural resources cumulative  impacts  to  occur 
from proposed on-range activities has been  identified  and  mitigation  measures  have been 
proposed. When  reviewed  against  the  past, present, and  reasonably  foreseeable  activities 
identified for the off-range locations. cumulative  impacts  could also occur; however, because 
the specific locations  for these programs has not. ar yet.  been finalized additional analysis may 
be required as program  requirements are more  clearly defined. Based  on  existing  levels of 
information, it is expected  that  the  majority of locations  for  the  off-range programs will  not 

above and in Sections 2.4.6 and 4.6 have  been  designed to reduce  the  potential  for  any 
overlap  geographically with on-range programs.  The  proposed mitigation  measures  described 

cumulative impacts. In addition, there is an extensive  body of formal  guidance  designed to 
protect  and  preserve cultural resources on  WSMR;  off-range  programs  would  adhere  to  that 
guidance.  Legally  mandated  consultation  with the New  Mexico SHPO, the  Advisory  Council 
(as required), and any affected American Indian group would further  contribute  to the reduction 
of any  expected  adverse effects. 

4.16.4.8.. Land Use 

Potential  cumulative  land use impacts are related to activities  within  off-range Call-up areas 
and  the  White Sands NationaLMonument  (WSNM). 

The Call-up areas  west  and  north of WSMR provide  for  additional  security.  public safety, and 

agreements  with private'landowners aid a Memorandum of  Agreement (MOU) with  the 
in some cases missile  impact areas. These Call-up areas were  established in 1960. through 

Department of the  Interior. as call-up areas in connection with the Nike-Zeus  and  similar  types 
of critical  military  testing. The agreements  granted the Government "the right-to  fire  projectiles 
over the  general  area (with the  possibility  that  projectiles.  fragments thereof, or debris 
therefrom may  fall  on said premises) . . . ." The  agreements  and the  MOU also  grant  the 
Government  "the  right to enter  upon or pass  through  said  premises  after  firings  to  investigate 
claims  for damage. resulting  from  firings.  and to search  for. guard. and  recover  proJectiles. 
fragments  thereof. or other debrls which may have  fallen  on  said  premises . . . ." 
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additional uses such as impact areas for boosters and for missile launches from withm or over 
In 1963, a supplemental agrcemtmt  with the private landowners was established to provide for 

the call-up areas.  The call-up areas are temporarily evacuated for testing that cannot be 
accommodated completely within  the WSMR boundaries. By agreement with  the landowners, 
missile testing is limited  to 20 evacuations per year. 

Land use wittun these Call-up m a s  consists  of cattle grazing, recreation (including off-road 
vehicles, trails. and  hunting), wildbfe refuge  areas, and some mineral prospecting. A 

WSMR and  result in a  reduction in the capability of WSMR  to suppon missile testing. 
significant increase in  the current uses of  the Call-up areas could h u t  their  availability to 

However, for the reasonably foreseeable future. activities within  the Call-up areas are k e l y  to 
increase at  a slow rate. The IIaNre and extent of the cumnt use of the area, together  with @e 

new land use in  the area could occur if the candidate Spactport site is developed. The 
shon term. limited use of the arm by WSMR, results in successful co-use with  few impacts. A 

proposed site occupies the southern qumer of the Western Call-up area. Use of this site as a 
spacepon would result in land use conflicts with WSMR, however, the southern portion of  the 

Call-up area would allow WSMR activities to continue while causing minimal impacts IO a 
western Call-up area is the least used. Very  limited use and evacuation. of this portion of the 

spacepon. 

Lucero area. is governed by  a ,Special Use Agreement and a  MOU  between  WSMR  and 
WSNM is surrounded by WSMII. Use of the western half  of WSNM. excluding the  Lake 

WSNM which allow technical te!jts over the land area of WSNM and  on  a  portion of the land 
area itself. This allows WSMR sufficient flexibility to carry out its mission while providmg 
adequate protection to the WSNM land use. While there may be localized impacts to WSNM 

WSMR creates a natural habitat buffer zone around the WSNM that provides d t i o n a l  habitat 
from debris occasionally impacting within WSh", the  overzll  impact of WSMR is beneficial. 

for flora and fauna. Continued c:o-use of  the land should result  in no cumulative impacts to 
land use. 

4.16.4.9 Traffic  and  Transportation 

Potential cumulative impacts are related pntnanly to roadblocks on Highway 70, traffic flow on 

require roadblocks on Ihghway 70. Off-base missile testing could result in a small increase in 
Highway 70, and the road network on WSMR. mssile testing  activities  have  the  potential to 

the number of roadblocks on Highway 70. 

Traffic flow along Highway 70, especially during commuting hours. could be affected if there 
were increases in either the number of commuters for NASA or the number of visitors to 
WSNM.  However, increases to a level that would significantly a f fec t .Mk flow are not 
expected. Construction of the Spaceport could also result in an increase in traffic on Highway 
70. As the Spacepon project becomes better defined, an .analysis of the proposed WIC flow 
will  be evaluated for potential to impact WSMR. 

JTX activities directly affect the road network on WSMR, however, the short duration  of  the 
activity results in a minor contribulion to the additive impact to on-base roads. 

None of these activities, as c m n t l y  defined, would cause adverse effects on-traffic or the 
transportation network. 
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4.16.4.10 Noise 

There is the  potential  for  noise  impact from the cumulative effects  of WSMR activities  and off- 

concern are missile  and  rocket launches and flights, bomb drops, and  aircraft overflight. 
range operations  and  programmatic activities. As shown in Table 4.16-4, the activities of 

Noise impacts from  several  Holloman AFB, JTX, and NASA activities  are  addressed  earlier in 
the EIS, and  thus  will  not  be  repeated here. Generally speaking, the  impacts from the noise of 
missile and  rocket  launches are located  in  the  immediate  vicinity  of  the  launch site. This leads 
to a very  low  potential  for  cumulative  impacts from effects of WSMR activities  and  those  of 
off-range operations  and progmmatic activities. Noise impacls  from  bomb drops are 
slrmlarly  localized. 

In contrast. impacts from sonic booms. whether from supersonic flight of missiles or aircraft, 
typically  occur  over  large  geograp:hic areas. Therefore, the  potential  for  cumulative  effects  are 

keep most  of  the  area  exposed  to  the sonic boom contained  within WSMR. Consequently. 
great. WSMR and  off-range  activities that produce sonic booms are  almost  always  designed to 

there is littie  cumulative  impact  with  respect to land use compatibility  and  to  the  public. 

Another  area  for  cumulative noise effects is annoyance to the  public  from  aircraft overflights. 
It is known that as the number of noise  Occurrences increases, the  percentage of  the  public  that 
is annoyed increases.  Therefore,  for those areas where there is an overlap of WSMR and off- 
range aircraft  overflights. the  poterltial for annoyance to the public  increases. 

Anecdotal  evidence  that  supports th is  claim comes from  Holloman AFB and  Fort Bliss. Both 
Holloman AFB and Fon Bliss report  that  most of the noise complaints  they  receive are for 
helicopter overflights. Furthermore, they  both  report  that  upon  investigation,  most  of  the 
complaints they  receive arc for &:raft that are not  under  their  jurisdiction.  Because WSMR 
and a number of off-range  activ:ities  have  associated  aircraft  overflights all in the  same 
geographic region,  the  potential  for  public  annoyance will increase.  Quantifying  this  potential 
would require detailed and  coordmated  information  about  the  overflights  and the complaints 
filed. 

4.16.4.1 I Hazardous  Materials  and  Hazardous  Waste 

Potential  cumulative  impacts  from off-range activities are limited to hazardous materials in the 
form of unspent  fuel in missile tcsu from  Fort Bliss and peuoleuin products  from  vehicle 
refueling in support  of JTX activities. The potential for the  generation of these  hazardous 
materials is remote. In addition. the containment and disposal of such  materials are covered by 
WSMR standard  operating  procedures. Therefore, cumulative  impacts are not  expected. 

4.1  6.4.12 Supplemental  Analysis 

Follow-on  cumulative  impacts  analyses  are  proposed  to  supplement  the  findings  for  off-range 
activities.  These  analyses  will  remedy  deficiencies in the baseline  information  and will 
continue to address the  assessment  of  the  relationship  between  WSMR-based and off-range 
activities. 

. 

4 .17  RELATIONSHIP  BETWEEN  SHORT-TERM  USE OF THE 
ENVIRONMENTAL  RE:SOURCES AND LONG-TERM  PRODUCTIVITY 

Future  impacts  resulting in the short-term use of the WSMR environment  under  the  proposed 
action  depend  on  whether  activiry increases, decreases. or remains at current  levels.  Existing 

4-127 



WSMR RANGE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

WSMR environmeru to the d e , p e  that testing activities and facllrties construction alter or 
uses under the proposed action may result in incremental losses in long-term productivity of the 

eliminate habitat. These losses would continue to a lesser extent under the no action  alternative 
as well.  However, these losses are expected to be small and are likely to be balanced  by the 
limitation of public access to  the site, which prevents potential  productivity losses associated 

sensitive species by public collectors and  vandals. Further, full implementation  of rhe 
with allernate uses, such as grazing, and with  the possible destruction of cultural resources and 

mitigation measures outlined in Chaper 5 would reduce the  extent  of losses of biological  and 
cultural resources. Uses of the  site under the proposed or no action  alternatives do not 
significantly limit the range of likely fume uses. 

WSMR activities at all locations would  take advantage of existing facilities  and infrastructure 

elirmnate any options for future use of the environment  for any of the locations under 
with minor construction required in some .locations. Therefore, the proposed action does not 

consideration. 

As new projects an proposed. the relationship between short-term use of WSMR 
environmental resources and  long-term productivity of the site will  need to be assessed on a 
continuing basis in project-specific NEPA documents tiered to h s  EIS. 

4.18 IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENT OF 
RESOURCES 

The proposed action would result  in minor loss of habitat for plants or animals. insignificant 
loss or impact on threatened or endangered species, and insigruficant loss of  cultural resources 
such as archaeological or historic sites. Moreover, there would be no changes in land use or 
preclusion of development of underground mineral mources that were not already precluded. 

The amount of materials required for any program-related activities and energy used during the 
project would  be small. Although. the proposed project and program  activities would Itsult in 
some irreversible and irretrievable commitment of resources such as various metahc materials, 
minerals, and labor. t h ~ s  commitment  of resources is not sigruficmtly different from that 
necessary for many other defense mearch and development programs. It is similar to the 

. activities that have been carried out in previous defense programs over the..past sevcral years. 
The ongoing  and projected W;SMR activities would not  commit  natural resources in 
unacceptable quantities. 

4 .19  ADVERSE  ENVIRONMENTAL  EFFECTS THAT CANNOT BE 
AVOIDED 

If the mitigation measures incorpo~atcd into the proposed action  and as specified in Chapter 5 
are fully implemented, adverse environmental effects will be avoided. 

4.20 CONFLICTS WITH FEDERAL, REGIONAL, STATE, L O C ~ L ,  OR 
INDIAN  TRIBAL  LAND  USE  PLANS,  POLICIES, AND CONTROLS 

Land use planning will follow the Installation  Master Plan and the requirements of paragraphs 
2-8 and 2-9. Section 11 1 (Chapm 2) of AR 200-1. In addition, use of the Geographic 
Information System/Decision  Anal:ysis System as envisioned in both the proposed  action  and 
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the no  action  alternative  will enhance land use planning by providing a ready means of 
identifying  optimal  locations for projects  of  various  types. A n y  potential  land use impacts 
identified using the Geographic Information Systeflecision Analysis System will be 

action  nor the no  action  alternative  activities are known to be in conflict  with any existing  land 
documented  in  project-specific A'EPA documentation  tiered IO this EIS. Neither  the  proposed 

use plans. policies. or controls. 

4 . 2 1  FEDERAL ACTIONS: TO  ADDRESS ENVIRONMENTAL JUSTICE I N  
MINORITY  POPULATIONS  AND  LOW-INCOME  POPULATIONS 

Au WSMR test programs and other operations will be conducted in a manner  that  will  not 
substantially  affect  human  health or the environment. The activities will also be conducted in a 
manner  that  will  not exclude persons from  participation in, deny persons the benefit of. or 
subject persons to discrimination  under  the WSMR programs and  operations  because of their 
race, color, or national origin. 
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CHAPTER 5 
MITIGATION MEASURES 

5.1  INTRODUCTION 

l h s  section provides specific  :mitigation measures designed to reduce or e h a t e  the 
environmental consequences of  the  proposed action. 

Future WSMR operations could involve missiles. different construction techniques. or other 
material different from those items specified in t h i s  EIS. Tests of such material would use the 

would be consaained by the environmental factors developed in this EIS. If such future tests 
facilities and instrumentation defined in this EIS. In addition, to the extent practical, such t e s ~  

appropriate. tiered environmental analyses will be completed. 
npresent a significant change to the  environmental  baseline defined herein, as necessary 'and 

5 . 2  GEOLOGY AND SOII,S 

Upon h e  establishment of an initial route into a  recovery area, this route will be used for 
subsequent . .  . entries where practic.able to minimize the  damage throughout the arca and IO 

Appropriate landscaping and building  design  techniques  will be employed to prevenr  water  and 
muurmze the  need for repeated environmental surveys  for entry routes into the same locale. 

wind erosion caused or increased by permanent S ~ C N T C S .  

Under W S M R  direction, surface disturbing  projects  will  revegetate disturbed areas no longer 
required for operations. Recontouring  and  revegetation of sites will be evaluated  by  the 
WSMR Environmental oftice when  site  abandonment is proposed. Such  revegetative 
measures will be coordinated with ' he  WShfR Environmental Services Division. 

An annual  inspection  will be held  by WSMR representatives to evaluate  the  effectiveness of 
erosion control and soil  srabilization  measures in disturbed areas. Corrective  action will be 
implemented where necessary. 

Impacts from hydrocompaction and  surface  settlement  will be avoided by proper  engineering of 
founda~ons and  by directing drainage away  from  the  pyroclastic and alluvial  materials  around 
structural suppons. As necessary, a  compacted  fill  mat  and subsurface drainage.system also 
will  be  used to direct warn away  from soils supponing footing  and  structural f d  used in new 
construction. 

Water erosion in disturbed areas  will be convolled by consuucting cur-and-fill slopes lo reduce 
runoff velocity; by installing energy  dissipaters. berms. and  lined  drainage ditches when slopes 
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are steeper than 20 percent; and by using  water  bars  on access roads where slopes exceed five 
percent. Wind erosion will be conuolled by watering or using tackifiers on the dsturbed areas 
and applying dust suppressants to access roads during construction. 

5 . 3  HYDROLOGYIWATER  RESOURCES 

Potentially hazardous and toxic substances generated during WSMR operations will be 
segregated and stored in approved containers for disposal in a designated and approved area in 
compliance with applicable DoD, DA, WSMR. and RCR4 regulations. Any inadvenent 
splllage of potentially hazardous and toxic wastes will be mediated by recovering all the  spilled 

which might serve as a fuhm ground water contaminant. 
material and sufficient contaminated soil to assure that no sigxuficant residue would be left 

Specific monitoring and other nlitigation requirements will be implemented for the  Main  Post 
and selected outlying impacted , a r e a s  based  on the water resources management study to be 
completed as a supplement to t h i s  EIS. 

AU necessary equipment, personnel. and  Paining  will be maintained as necessary to ensure 
compliance with the Splll Contingency Plan (US. Army  1993b). The Installation Spill Conuol 
Plan will be activated in the  event  of  any spills of hazardous substances, and to minimize 
impacts on surface and groundwater. 

Engineering and planning programs will continue to anticipate future water and wastewater 
system improvements, utihty upgrades, and expansion of waste management capacities. 

A I 1  requirements for permining of wastewater matment and discharge facilities will be met  and 
maintained in accordance with E.PA and New  Mexico State requirements under Sections 401 
and 402 of the Clean Water Act. 

All requirements will Lx met for timely compliance with US. Army Corps of Engineers (COE) 
permits associated with the disturbance of jurisdictional wetlands under Section 404 of the 
Clean Water Act, and for State of New  Mexico Environment Depattment (h”ED) permit 
review and certification review of such permits. 

5.4 AIR QUALITY 

Notice of Intent (NOI) forms andl permit applications will be fded with  the  New  Mexico Air 

or pennining. 
Quality Bureau for any emissions source requiring  New Mexico Air Quahty Bureau  notification 

Dust suppressants will be used  to suppress fugitive dust generation during maintenance of 
extensive exposed surfaces of soils known to generate nonpoint fugitive dust emissions. 
Additional  mitigation measures to reduce the adverse air quality impacts of fugitive dust 

old roads and  cleared areas. 
sources will include minimization ,of new  roads  and the reclamation. including revegetation, of 

Ambient air monitoring will be m#aintained during and after laser testing at  the High Energy 
Laser System Test facility. 

. .  - .  
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As a pan of documentation planned to supplement this EIS. WSMR will  collect air quality data 
to assess the  cumulative  impact of the  no  action  alternative  and IO analyze  the cumulative 
impacts of the proposed action. 

5 . 5  BIOLOGICAL RESOURCES 

Previous surveys for threatened and endangered, and rare species have contributed significant 
information on the occurrence. range, and distribution of these species on  WSMR. These data 
have been incorporated into the  WSMR GIS database and  will serve as an  initial review source 
when activities arc proposed on WSMR. The information from t h ~ s  database will  facilitate on- 
the-ground surveys which  will be undenaken at  all activity sites for threatened and endangered 
species.  Surveys or other investigations will be implemented at  the  earliest possible planning 
stage for all proposed ground disturbing projects, including but  not hkd to infrastructure 
improvements. 

Beginning with  but  not hted to a DAS/GIS data base review. surveys  for threatened and 
endangered species will be undenaken in undocumented or inadequately surveyed areas where 
ground disturbing activities will occw and where suitable habitat exists. A qualified biologist 
will  monitor all construction operations involving critical habitat dsturbance. Examples of 
such activity include. but arc not necessarily limited to, soil test borings, road construction, . 
excavation  of building foundations,  suppon structure installation. and  related construction 
activities. All facilities  will be sited to avoid or minhize potential  harm to protected, 
threatened. and endangered plant  and animal species. Siting of new access roads and 
subsequent road construction will consider potential  habitat disturbance or desmction which 
could result from diversion of water run-off  from existing drainage patterns. Potential impacts 
on sensitive species identified during project-specific surveys will be evaluated in NEPA 
documents tiered to this EIS. Mitigation or avoidance measures to minimiz any  potentially 
significant impacts will be identified in this NEPA document. The USFWS and  the NMDGF 
will be contacted if  any proposed action is anticipated to impact listed species. species proposed 
for lisring. or under review for listing as endangered or threatened under the Endangered 
Species Act. All data gathered on threatened, endangered. and  candidate species will be 
reponed to the USFWS and  the NMDGF to assist in sustaining status records. Proactive 
management efforts for the protection  and  enhancement of federally  listed species will be 
developed in coordination with  the USFWS and the Nh4DGF. 

The greatest  likelihood of significant  adverse consequences to biological. resources to arise 
during recovery actions requiring cnuy to previously unsurveyed areas. Recovery procedures 

under environmental regulation. In order to m t  minimum environmental  protection 
are generally foreseeable and m:ly constitute  emergencies for the purposes of exceptions 

requirements under  NEPA  and  the  Endangered Species Act during any recovery action'outside 
of the approved and surveyed area. proposed enuy routes and  project-related  disturbance areas 
will be reviewed through the  DAS/GIS  data  base. In  the  event  that  overriding  project  or  other 
environmental requirements prohibit in adequate survey, a biologist or other qualified 
representative from the WSMR Environmental Services Division  will  accompany  the  recovery 
team, if required. This individual will assist in the selection of an entry path  that  will minimize 
the  potential for adverse impacts. In addition. this individual  will  identify any-activity with 
potential  impacts on sensitive resources  and assist in avoiding those impacts. Off-road travel 
required for other activities will  be  minimized  and  coordinated  with  the WSMR Environmental 
Services Division. The WSMR Environmental Services Division may prohibit off-road wave1 
in sensitive areas. 

. .  . . .  
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In any instance where there is a question of possible impacts to wetlands. WSMR will request 
review by COE and EPA for Section 404 permit applicabhty, and permit review and 
cenification by NMED under Section 401 of the Clean Water Act. The location and type of any 
wetlands within proposed project areas will be determined. Potential impacts will be analyzed 
and verified with field investigations. Any activities potentially affecting jurisdictional wetlands 
will be reviewed for permit  applicability by COE and €PA under Section 404 of the  Clean 
Water Act. and by the NMED for state review  and cenification under Section 401 of the Clean 
Water Act. If avoidance of wetlands is not practicable. WSMR will  implement measures to 
mitigate impacts to wetland sites. Mtigative measures will be site specific and developed on a 
case-by-case basis in coordination with the COE, USFWS, and EPA. The measures may 
include enhancement or enlargernent of existing wetlands or potentially the creation  of new 
wetlands. 

AU above-ground power lines mdf ied  or constructed on WSMR will be constructed in 

in 1981 (Olendorff et al; 198 1) or most c m n t  standards, in accordance with a t i o n  from 
accordance with Suggested  Pracrices for Rapror  Prorecrion  on Power Lines, the Stare of rhe An 

the WSMR Environmental Services Division. These guidelines describe the proper spacing of 
phase conductor h e s  and ground h e s  on poles. as well as positioning of poles. Obsolete 
aboveground  power  and communication lines have been removed from WShfR (Morrow, 
pers. com. 1993a). In future removals poles containing raptor nests and every 20th pole in 
obvious perch locations will be rctained to provide proper perches and nesting sites (U.S .  
Army n.d.b). 

WSMR will implement procedures recommended in Raptor Research Report No. 4 (Olendorff. 
et al 1981)  or  other more restrictive procedures developed by the US. Army Corps of 
Engineers. Specific procedms wffl include the following 

Electrical conductors will be spaced a minimum of 60 inches apart 

Venial separation of a minimum of 60 inches will be maintained beween 
the phase conductor and the neuual conductors by using a pole-top 
extension to raise the center conductor. 

The uppcr end of  the pole grounding wire (usually a lightning arrester) will 
terminate at least 12 inches below the top of the pole. 

Crossarms will be wooden where appropriate. 

For pole-mounted transformers, all equipment and protective devices 

crossarm. leaving the top crossarm for perching. In addition. transformer 
(lightning amsters and fused cutouts) will bc installed on a second, lower 

risers and jumpers.wil1 be insulated. 

0 Where primary deadends occur, such as comer poles, non-conductor 
extension links will be installed to keep the phase wires farther away from 
the poles and crossam!;. Installation of  jumpers underneath the crossarms 
will be completed to minimize phase-to-phase contacts. 

Use of elevated perch construction will be considered. The perches can be 
consuucted of 2-in by  4-in wooden  material. Such perches must provide a 
minimum of 16 inches of vertical  clearance above the top conductor wire. 
These perches would be installed  only on those poles which show high 
usage as raptor perches. 
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This agreement (among the U S .  A r m y ,  U.S. Air Force,  WSNM, USRKS, and NMDGF) 
WSMR has entered into a cooperative agreement for the protection of the White Sands pupfish. 

commits to the creation of hitecl-use areas around the Whlte Sands pupfish habitat as well as a 
variety of other measures to  avoid  harm to this species. In addition to the cooperative 

WSMR. Tim plan  will further define speclfic management and mitigation prescriptions for the 
agreement, a White Sands pupfish management  and recovery plan is k i i g  developed  by 

protection and enhancement of this species. 

Routes for all ground-disturbing activities  will  be  mapped and provided IO WSMR 
Environmental Services Division prior IO disturbance to ensure compliance with  mitigation 
requirements, includmg those of the  Endangered Species Act. Trenches will  not be left open 
overnight unless escape ramps are installed every 274 m (300 yards). Escape ramps include 
shon lateral trenches sloping to the surface or wooden planks extending to the surface. Ramp 
slopes will be less than 45 degrees (100 percent). Trenches lefi open overnight  will be 
inspected and any animals found will be reponed to WSMR Environmental Services Division. 
Live animals will be removed before filling the uench. 

Native grasses, forbs, and shrubs indigenous to WSMR  and suitable to replace  extant 
vegetation within the  habitat  will be used during revegetation of disturbed areas unless 
otherwise directed  by  the  WSMR  Environmental Services Division. Wherever possible, 
species beneficial to wildlife will tx used. Seeding and transplanting plans will be prepared  by 
the proponent and submined to WSMR Environmental Services Division for approval prior to 
ground disturbance. Revegetated areas that  have  not  become established by  the  end of the 

contoured). Vegetation will  not be cleared within 0.5 km (0.3 mi) of sensitive habitat  features 
growing season will be treated  to  prevent erosion and site degradation (e.g., mulched, 

unless prior approval is given by the WSMR Environmental Services Division. 

A screen of undisturbed, natural  vegetation  will be left  between sensitive habitat  features  and 
any new, permanent roads or facilities where possible. Where natural  vegetation  must  be 
destroyed or does not provide a screen, seeding. reseeding, or transplanting of  vegetation  will 
be conducted to establish or enhance the screen. 

Any  animal carcasses discovered during routine  maintenance  and  repair of existing electrical 
transmission and  distribution line:; will be reponed to the WSMR Environmental Services 
Division within 24 hours of observation regardless of age or degree of decomposition. Records 
of carcass locations will be maintained  in  order IO facilitate h e  identification of specific  problem 
areas and  to prioritize methods to prevent  electrocution.  Repons  will  include the pole number 
and location (e&, coordinates. and  Universal Transverse Mercator). 

5 . 6  SOCIOECONOMICS 

Any proposals for major  changes in WSMR programs that  could  affect  regional  community 
planning will be analyzed in the  appropriate  level of NEPA  documentation.  and tiered to this 
€IS. These impacts  will be assessed  and  reviewed  with  appropriate  municipal  and  state 
officials to assist then in responding to any  need for increases or decreases in community 
services or employment. . .  . . 

5 . 7  CULTURAL RESOURCES 

Project proponents will incorporate cultural resources.  DASIGIS  data  base reviews, surveys in 
undocumented areas. and  monitoring  programs  into  proposed  projects at  the earllest possible 
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exhibit a  valid potential for cul~ural resources. Cultural resources will be avoided if practicable: 
planning stage. This includes cultural resource surveys of areas where no  data exist and that 

with  the State Historic Preservation Officer (SHPO) under the existing Rogrammatic 
if not. data recovery will be conducted as dmcted by the  WSMR  Archaeologist in consultation 

Memorandum of Agreement (PMOA). Potential impacts on cultural resources identified during 
project-specific surveys will  be evaluated in NEPA documents tiered to this EIS. Mitigation or 
avoidance measures to minimix any potentially sigruficant impacts  will be identified in the 
appropriate NEPA document. 

disturbance areas will be reviewed through the DASIGIS data base and surveyed in advance. 
During any recovery action in im unsurveyed area. proposed entry routes and project-related 

when practicable. In the event that overriding project or other envimnmental requirements 
preclude an adequate survey, an archaeologist or other qualified representative of the WSMR 
Environmental Services Division will  accompany the recovay team, if possible. This 
individual will assist in the selection of  the entry path  that  will minimize the potential for 
adverse impacts  and  will identifj. and assist in avoiding or otherwise record any activity  with 
potential impacts on cultural resources. The WSMR Environmental Services Division will 
require project proponents to implement addtional mitigation measures beyond those stated in 
the project NEPA document if an adverse effect is identified. 

Off-road travel required for recovery actions and  other activities  will be rrrrmrmzed 
coordinated with  the WSMR Environmental Services Division. The WSMR  Environmental 

and 

Services Division may prohibit off-road travel  in mas of sensitive cultural resources. 

Before construction fuebreaks will be surveyed for sensitive resources and rerouted to avoid 
any resources discovered. Projects that could produce fires will be reviewed in advance to 
protect  identified cultural resources eligible for inclusion on  the  National Register of Historic 
Places. The WSMR Environmental Services Division will inform fire conml personnel of site 
marktng techniques. 

Mitigation of any potential impacts of construction on cultural resources will be accomplished 
through relocation  of the projecl. to avoid the resource site; fencing  of  the  site to exclude 
vehicles and trespassers; or, if no alternative is available. by data recovery or other approved 
mament  designed to protect values for which the site is considered significant. To the  extent 
possible,  signs will be posted around historic structures and, in m instances, at prrhistoric 
sites. Signs will bc posted at WSlvIR entrances warning of penalties for unauthorized  removal 
of cultural resources. 

immediately if any historic or archaeological resources an discovered during construction or 
As described in Section 4.6.3, the WSMR Environmental Services Division will be notified 

other ground disturbing activities. Construction must halt  in the vicinity  of culnual resources 
per Section 9.C PMOA with  the Slrate Historic Preservation Office. The WSMR Archaeologist 

course of action. The final detemination as to the adequacy of proposed mitigation measures 
will assess any potential adverse e:ffects and consult with  the SHPO to determine an appropriate 

would be  made through consultation between  WSMR and the SI-IPOs office. 

Al l  potential  visual impacts to culnlrally sensitive areas related to proposed  new facilities will be 
assessed by  the WSMR Archaeologist in consultation with  the NMSHPO. 

The following measures will be taken to minimize impacts to visual  resources: 

. .  . 
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Final siting decisions for roads and structures will consider an evaluation of 
the  placement of these facilities to preclude significant visual  impact on 
Trinity Site National H.istoric Landmark and other sensitive areas. 

Final construction design and  facility siting recommendations will be 
coordinated with  the WSh4R staff Archaeologist for follow-on consultation 
with  the NMSHPO. 

To minimize visual impact, building  and road sizes will be restricted  to the 
smallest size consistent with sound engineering practices. 

5.8  LAND  USE 

No potentially significant adverse effects of the proposed action or the no action  alternative on 

the development of NEPA documentation  tiered  to this ElS. cumulative  and  indirect  impacts 
land use have been identified to date. As the DAS/GIS systems are applied to future projects in 

Established procedures under the. Universal  Documentation System ( U D S )  land  use  and 
will be scrutinized. Mtigation measures will be required if such impacts att identified. 

WSMR Standard Operating Procedures will adequately resolve any  potential  land use conflicts. 
Aircraft tactical training in WSMR airspace undergoes the n o d  scheduling process. 
Generally. training  receives a 1owl:r scheduling priority  than does research  and  development 
testing when conflicts occur. Sch'zduling conficts will be resolved by coordination  with  the 
WSMR National range Directorate. 

5 . 9  UTILITIES  AND  INFRASTRUCTURE 

No potentially significant adverse effects of  the proposed action or the no action allemative on 
utilities and infrastructure have been identified  to date. 

WSMR will establish design parameters and quipinent operating procedures to assure that 
peak electric loading is mirumized. and that electric machines and other apparatus are efficient 

off-peak operations. and scheduling constraints to assure that  Range users would have  required 
in design and maintained for efficient operation. Electricity studies will consider load sharing. 

levels of electricity to meet time-sensitive missions. . . ... 

5 .10  TRAFFIC  AND  TRANSPORTATION 

No potentially  sigruficant adverse effects of the proposed action or the no action  alternative  on 
uaffic and  transportation networks have  been identified'to date. Cumulative and indirrct 
impacts will  be comprehensively  analyzed in documentation  proposed to supplement  this EIS. 
Mitigation meaures will be required if such  impacts  are  identified. 

5.11 AESTHETICS  AND  WSUAL  RESOURCES . . .  . 

No potentially  significant  adverse  effects of the proposed action  or  the  no  action  alternative  on 
aesthetic  and  visual rcsources have  been  identified to date. although the  potential  is  deemed 
likely in the  long  term. 
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Potential light  pollution effects is mitigated by the following actions. 

- Lighting  will be the absolute minimum required for operations. Lighting 
will be tuned off when it is not required for site activities, security, and 
aircraft warning. 

Low pressure sodium luminaries or s d a r l y  acceptable lighting  will be 
used for area lighting. These emit  virmally  all  their  light in a narrow 
frequency range which coincides with the peak sensitivity of  the human eye. 
This makes such luminaries extremely efficient lighting devices. High 
pressure sodium, mercury. metal halide, or incandescent luminaries will be 
avoided unless required for aircraft hazard warning or other requisite uses. 

Lighting fu;turcs will illuminate only the areas which need to be illuminated 
shielding will prevent upward directed light. Illumination of highly 
reflective surfaces will be avoided. 

Reasonable attempts will be made to minimize leakage of interior 
illumination through windows, glass doors. and  other transparent surfaces. 

5.1  2 RECREATION 

No potentially adverse effects of the proposed action or the no anion alternative on recreation 
have been  identified to date. As the DAS / GIs system is applied to future projects in the 
development of NEPA documentation tiered to this EIS, cumuhve  and i n k t  impacts will 
be scrutinized carefully. Mitigation measures will be r e q u d  if such impacts are identified. 

5.13 NOISE 

The public will continue to be excluded from areas where they could be exposed to  potentially 
harmful noise levels. WSMR personnel are required to use hearing protection devices in any 
environment where they may be e.rrposed to harmful noise levels. Warning signs are posted in 
areas where high noise levels may occur. Test personnel arc administemd periodic hearing tesu 
in compliance with US. Army hetaring conservation p r o w .  

of project-specific noise on wildlife will be a d h s s e d  in project-specific NEPA documentation. 
On-range operations are conducted in remote areas to the extent possible. Any potential  impacts 

National Wildlife Refuge) where sensitive wildlife exists will be avoided by maintaining 
Potentially significant impacts will be avoided. Restricted areas (such as the San Andres 

aircraft at 610 m (2,000 A) above pound level (AGL). 

. . .. 

5 .'14 RADIATION  SOURCES 

Instrumentation presently in service on WSMR meets applicable standards for-non-ionizing 
radiation hazards and EM. Before operation of a possible new EMI source, tracking, or 
countermeasure device, an analysi,~ will be conducted to assure that  the  device  will cause no 
degradation of  the electromagnetic environment. 
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During construction, the following mitigation  measures  will  be  taken by  the  project to avoid 
potential WII: 

To ensure that constnlction radio  communication  will  not  interfere  with 
WSMR activities,  the  project  will  coordinate  with  the  DoD Area Frequency 
Coordinator to  provide  a  separate  radio  channel if available for use during 
construction activities. 

The use of any trans:mitting or receiving  equipment  within  the  WSMR 
boundary  will  require prior approval from the DoD Area Frequency 
Coordinator  and the W,SMR Frequency  Management  Office. 

During operations, the following mitigdon measures  will be taken  by  the  project to 
potential EMI: 

avoid 

A spectrum usage a p r m e n t  will be developed in coordmation  with  the 
DoD Area  Frequency  Cbordinator. 

The project  will  schesdule  operations in advance  using  the  Universal 
Documentation System to document test parameters. 

The project  will  conduct  tests  using  adequate  test  and  measuring  equipment 
to assure that public  safety radio users arc not threatened by potentially 
harmful EMI. 

AI1  test  will  comply  with all applicable  provisions of Army Regulations 105- 
24 and DoD D k t i v e  4650-1. Management  and  Use  of  the Radio 
Frequency Specuum. 

The impact of WSMR  electromagnetic  radiation  on  the Very Large Array (VLA) and Very Long 
Baseline  Antenna (VLBA) radio  telescopes  can be mitigated by avoiding emissions above the 
Harmful Effective  Isotropic Radiated Power (I") as discussed  in  Section 4.13.2.3. 
Coordination  between  the Nationzd M o  Astronomy  Observatory W O )  and WSMR's 
Frequency Coordinator Office wilU continue to assist with  mitigation  of radio frequency 
interference. The WSMR Frequency  Coordinator will forward  schedules of potentially 
impactive emissions to NR40 for use in avoiding  interference 'with the'radio  telescope's 
observing schedules. 

5 .15  HAZARDOUS  MATERIALSMAZARDOUS  WASTE 

Where necessary  to m e e t  regulatory  requirements or other. concerns.  the  mitigation  measures 
below  would be implemented  to  reduce  potential  impacts  associated  with  hazardous  materials 
and  waste  management. 

Inspections by the WSMYR Environmental  Services  Division. 

Upgrading above-ground  storage  tanks (UST) and  associated  piping  to 
.~ .. 

reduce  the  potential  for release of stored fuels. 

Installing le;& detection  systems in USTs 
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Increasing safety and fire department inspections of hazardous materials and 
waste storage and  use areas, plus review of emergency contingency plans. 

Upgradng existing impoundments and inspection of impoundments to 
determine if hazardous materials are being or have been released into  soil 
and groundwater. 

- Continuing surveys for, and  remediation of, asbestos-containing materials 
(ACM). 

Test uncenified eltc:aical transformers and capacitors for oils containing 
polychlorinated biphenyls (PCB) adjacent to buildings used in remote areas 
of WSMR. Currently. only the transformers at the  Main Post. range 
centers, and NASNWSTF have been tested. 

Implementing. where possible. hazardous material reuse rather than 
hazardous waste generation. treatment, storage, and disposal where 
replacement with ham-d-free substitutes is demonstrably impossible. 

Performing in-situ n:mediation of contaminated sites wherever practicable, 
environmentally protective, and cost efficient. 

New projects will prepare and issue a Hazardous Waste Management Plan ( H W M P )  to be this 
HWMP will include as a minimum  the  following elements approved prior to Initial Operational 
Capability for the project. 

A description of  the Hazardous Waste Minimization (HAZMIN) program to 
assure that generation of potentially hazardous and toxic wastes is controlled 
to the irreducible minimum level during WSMR operations. 

A dcfintion  of all ptentially hazardous and toxic wastes expccted  to be 

HWMP wiU include all substances defined by the U.S. €PA as possessing 
generated  by the project. Substances to be reviewed for inclusion in the 

characteristics of ignitability, corrosively. reactivity. or toxicity;  and all 
substances listed in 40 CFR. Part 261. as amended. . .  . 

- Potential hazardous and  toxic wastes will be accounted for. controlled. 
stored, transported. reported, and disposed of in accordance with  the 
provisions of AR 200-1 and applicable WSMR requirements. 

5.16 HEALTH AND SAFETY 

Health and safety planning and implementation are by n a m  mitigation measures. WSMR 
operations all require thorough health and safety planning at the  earliest stages of facility 
planning and operational design. These health  and safety requirements are implemented during 
all phases of operation, from initial construction. through the  life of the  facility,  to final 
disposition. Project specific health  and safety plans are  required and will be implemented  to 
mitigate  potential  human  health effects U.S. Center for Health Promotion and  Preventative 
Medicine (USACHPPM). 
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If  a hazardous area is identified during USACHPPM or equivalent  evaluations  of  equipment 
potentially  producing  radio-frequency  radiation WSMR will take the following  measures: 

- The affected  area  will  be  posted  with RFR Hazard Warning Signs in 
accordance  with  Techrucal Guide No. 153 (US. Army, 1987b). and all 

Personnel will be adequately  protected from electrical shock.  and will be 
personnel  will be briefed on required  protective measures to be  taken. 

given RFR hazard  training,  either during basic  technical training or before 
assignment to work areas involving RFR exposure. Personnel will take 
annual  refresher raining to reemphasize  raining objectives. All training will 
be documented. 
In areas where  access:  to FGR levels  greater  than 10 times  the  Permissible 
Exposure Lunit  might exist, warning devices such as flashing lights, 
audible signals, fences.  and  mechanical  and  electronic  interlocks  will be 
required, depending on the  potential risk of exposure. 

Many projects use ground-based laser rangefinders  and laser guidance system. The possibility 
exists that the nominal  ocular  hazard  distance (NOHD) would  extend  beyond  the  immediate test 
area. A potential  hazard  would exist for  aircraft at some distance, as well as a potential  hazard 

will be implemented: 
to raptors and other  bud species. To mitigate  potential  health  effects  the  following  measures 

Projects  shall  designate  a  Local  Radiation  Protection Officer (LRPO). 

9 In coordination  with  the WSMR Safety  Office  and  Flight  Safety Oflice 
Branch of  the  National  Range  Directorate,  the LRPO shall develop Standing 

concerns are met. 
Operating  Procedures for each  hazardous  operation to ensure that all safety 

For each laser device, a NOHD will be determined as a  function of 
operators, casual observers, and aircraft that  might  be in the sphere of 
influence. 

Procedures will be developed IO minimize the chances of  accidental  human 
exposure. 
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CHAPTER 6 
AGENCIES CONTACTED 

U.S. ARMY 

Commander, U.S. Army 
STEWS-"MA 
White Sands Missile Range, New Mexico 88002 

U.S. Army. Test and  Evaluation Command 
Atmospheric  Sciences  Division 

White  Sands Missile  Range, New Mexico 88002 

U.S. Army, Research Laboratory 
Battlefield  Environment Directom: 

White Sands Missile Range, New  Mexico 88002 

U.S. Army, Directorate of Public Works 
STEWS-DPW-PD 
White Sands Missile  Range,  New  .Mexico  88002 

US. Army 
White Sands Missile Range Public  Affairs  Office 
Building 122 
White Sands Missile Range,  New IMexico 88002 

U.S. Army, Radiation  Protection  Division 
White Sands Missile Range,  New Mexico 88002 

White Sands Missile  Range,  New  Ivlexico  88002 
U.S. Army Nudear  Effects  Directorate 

U.S.  Army 
Directorate of Environment 

AMSTE-TC-AM(WS) 

AMSRL-BE 

Building 5158 
Fon Bliss, Texas 79916-0058 

U.S. A r m y  Environmental  Hygiene  Agency (HSHBNDB) 
Aberdeen  Proving  Grounds.  Maryland  21010-5412 
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U.S. AIR FORCE 

Deputy for Air Force 
Air Force Scheduling Branch 
White Sands Missile Range, New  Mexico 88002 

Base Commander 
Holloman Air Force Base, New lvlexico 

Headquaners, Air Combat Comnnnd (HQ ACC) 
Environmental Engineering Division (CEV) 

Langley Air Force Base, Virginia. 23665-2769 
129 Andrews Street, Suite 102 

STATE  AGENCIES 

Historic Preservation Division 
Office of Cultural Affairs 
Villa Rvera Building 
228 E.  Palace Avenue 
Santa  Fe, New Mexico 87503 

New Mexico D e p m e n t  of Gamc and Fish 
ViUagra Building 
Santa Fe, New Mexico 87503 

New Mexico Forestry & Resources Conservation Division 
Minerals and N a n d  Resources Department 

408 Galisteo 
Villagra Building 

P.O.  Box 1498 
Santa Fe. New Mexico 87504 

New Mexico Natural Heritage P r o m  - 
University of New Mexico 
2500 Yale Blvd. S.E.. Suite 1 0 0  
Albuquerque, New Mexico 87131.-1091 

New Mexico  State Highway  and Transportation Depamnent 
P.O. Box I149 
Santa Fe. New Mexico 87504 

New  Mexico  State University 
Physical Science Laboratory 

P.O. Box 30002 
Las Cruces, New Mexico 88003 
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State of New Mexico 
Environment Depamnent 
Air Quality  Bureau 
1190 St. Francis Drive 
P.O. Box 261 10 
Harold Runnels Building. Room S2100 
Santa Fe.  New Mexico 87502 

State of New Mexico 
Parks and  Recreation  Division 
408 Galisto 
P.O. Box 1147 
Santa  Fe,  New  Mexico 87504 

The University of New Mexico 
Department of Biology 
Albuquerque. New Mexico 87131 

FEDERAL  AGENCIES 

Bureau of Land Management 
Las Cruces District  Office 
1800 Marquess 
Las Cruces, New Mexico 88005 

Federal  Aviation  Administration 
National Headquarters 
Office of Environment  and  Energy  Research & Engineering  Branch (AEE-I IO) 

Washington, D.C. 20591 
800 independence Ave.. S.W. 

Federal Emergency  Management  Administration.  Region Six 
800 North Loop 288 
Denton. TX 76201 

NASA-WSTF 
NASA-Johnson Space Center 
While Sands Test Facility 
Las Cruces. New Mexico 

US. Fish and Wildlife Service 
P.O. Box 1246 
Socorro. New Mexico 87801 

US. Fish and Wildlife Service 
San Andres  National  Wildlife Refug:e 
P.O. Box 756 
Las Cruces, New  Mexico 88001 
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U.S. Fish and Wildlife Service 
Ecological Services Branch 
3530 Pan American Hiehwav ~~ Y 

Suite D 
Albuquerque, New  h4exico  87107 

U.S. Forest  Service 
5 17 Gold Avenue. SW 
Albuquerque. New Mexico 87102 

Wtute Sands National  Monument 
National Park Service 
P.O. Box 1086 
Hollornan Air Force Base. New Mexico  88330-1086 

LOCAL AGENCIES 

City of Las Cruces 
P.O. Drawer  CLC 
Las Cruces, NM 88001 

City of Las Cruces 
Parks and  Recreation  Department 
P.O. Drawer  CLC 
Las  Cruces, New Mexico 88004 

Doiia  Ana  County 
1131 MedParkDrive 
Las Cruces, NM 88005 

City of Alamogordo 

Alamagordo, NM 883 10 
1376 E. Ninth Street 

City of Alamogordo 
Parks and  Recreation  Department 
1100 Oregon Avenue 
Alamogordo, New Mexico  883 10 

City of El Paso 
Parks and  Recreation Depanment 
2 Civic Center Plaza 
El Paso, Texas 79901 

El Paso County 
201 South Florence 
El Paso. TX 79901 

City of Truth or Consequences 
700 Virginia 
Truth or Consequences, NM 88310 
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Lincoln County 
P.O. Box 7 1 1 
Canizozo. NM 88301 

Sierra County 

Truth or Consequences, NM 88310 
County Courthouse 

City of Socorro 
P.O. Box I 
202 Church Street 
Socorro. NM 87801 

Socorro  Countv 
200 Fisher A&. 
P.O. Drawer K 
Socormo. NM 87801 

Technical and  Emergency Support Division.  Emergency  Management Bureau 
2608  Cenillos Road 
P.O. Box  1628 
Santa Fe. NM 87504 

Torrance County 
Emergency  Management Ofice 
P.O. Box 48 
Estancia, NM 87016 

Village of Ruidoso 
P.O. Drawer 69 
Ruidoso. NM 88345 

CONTRACTORS 

Geosciences. Ltd. (H*GCL) 
505 Marquette Avenue, N.W., Suit,: 1 1 0 0  
AlbuquRrque, New  Mexico  87102 
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CHAPTER 7 
LIST OF PREPARERS 

Johnnie Coble. Scientist. Advanced Sciences, Inc. 
B.A.. 1987, Range Sciences, New Mexico State University 
Areas of Responsibility: Cultural Resources, Land Use. Biology 
Years of Experience: 5 

Timothy  M.  Cohen, Project Administrator, Advanced Sciences, Inc. 

B.S.. 1986. Agricultural Economics. New Mexico State University 
MS.. 1988. Agricultural Economics, New Mexico State University 

has of Responsibility: Traffic. Transportation. 
Years of Experience: 3 

James F. Con, Senior Environmerrtal Scientist, Advanced Sciences, hc. 
B.S.. 1962. Military Science and  E.ngineering.  United States Military Academy 
Areas of Responsibility: Airspace, Noise 
Years of Expcrience:  29 

Dana V. Downs, Senior Scientist. Sverdrup Environmental 
M.S.. 1986, Geology 
B.S., 1983, Geology and  Earth Science 
Areas of Responsibility: Hazardous Materials, Hazardous Waste 

J o c l  Giblin, Project Scientist, MEVATEC  Corporation 
B.S.. 1986, Occupational Health and Safety. University of Arizona 
Area of Responsibility: Health and Safety 
Years of Experience: 8 

Ronald H. Hill. C.I.H.. Project Manager, Health and Safety. Advanced Sciences, Inc. 
M S.P.H., 1978, Environmental Sciences & Engineering, University of North Carolina at 

B.S., 1974, Biology. North Carolina State University 
Area of Responsibility: Health  and Safety 
Years of Experience:  18 

Ray Hrenko, Senior Scientist. Advanced Sciences. Inc. 
B.S.. 1980. Environmental Science..  Florida Institute of Technology 
Area of Responsibility:  Recreation  Resources 
Years of Experience: 12 

. .  

Chapel Hill 

. .   . .  
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Gary L. Jordan,  Senior  Engineer.  Advanced  Sciences.  Inc. 
B.S.,  1973, Chemical Engineering, Universiry of New Mexico 
Area of Responsibility: Aesthetic  and  Visual Resources 
Years of Experience: 21 

Paul I. Knight. Staff Scientist. Marron and Associates.  Inc. 

B.S.. 1974.  Biology 
MS. ,  1979.  Biology, Botany 

h a  of Responsibility: Biology 
Years of Experience: 22 

Teny L. Knight, Senior ArchaeologistEnvironmental Scientist, Advanced Sciences, Inc. 
B.A , 1979. Anthropology, New  ]Mexico State  University 
Areas of Responsibility: Cultural Resources 
Years of Experience: 19 

James  R. Kunkel. Senior RincipaJ Engineer. Advanced  Sciences, Inc. 
Ph.D., 1974. Hydrology and Water  Resources, University of Arizona 

B.S.C.E., 1967. Civil Engineering,  St.  Martin's  College 
MS., 1969. Civil Engineering, University of Connecticut 

Area of Responsibility: Water Resources 
Years of Experience: 26 

Brian Locke.  Senior Biologist. Advanced  Sciences,  Inc. 
Ph.D., 1992, Biology, New Mexico  State  University 
MS.. 1980. Forest Wildlife, Stephen F. Austin State  university 
B.S., 1976,  Fisheries and Wildlife Sciences.  New  Mexico  State University 
Area of Responsibility: Biology 
Years of Experience: 16 

Roben Lopez, Health PhysicidSuppon Engineer. Vista Technology 
B.S., 1959.  Physics 
Area of Responsibility: M a t i o n  Environment 
Years of Experience: 30 

Keith Lusk. Socioeconomist, Advmced Sciences, Inc. 
M.A.. 1985. Economics. State University of New York at Binghamton 
B.A.. 1953. Economics. San  Diego  State University 
m a  of Responsibility: Socioeconomics 
Years of Experience: 7 

Marvin Magee. P.E.. Hydrologist. MEVATEC Corporation 
B.S.. 1987. Geological  Engineering 
Ana of Responsibility: Water Resources 
Years of Experience: 8 

George M. Mathews. Jr.. Senior Air Quality Specialist. Advanced Sciences, Inc. 
M.S., 1990, Mineral Resources Ecology,  Colorado School of Mines 
B.S..  1968. Zoology. Colorado  State University 
Area of Responsibility: Air Qual~ty 
Years of Experience: 17 
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George E. Moon, P.E., Senior Engineer. MEVATEC Corporation 

B.S., 1967. Civil Engineering, University of Alabama 
M.S.. 1976, Engineering Management, University of Tennessee 

Area of Responsibility: Program Manager 
Years of Experience: 26 

kchard V. Olson, Senior Archaeologis~nvironmental Scientist, Advanced Sciences, Inc, 
B.A.. 1974. AnthropologylHistory. California State University. Chic0 
Areas of Responsibility:  Cultural .Resources. Recreation 
Years of Experience: 14 

M.B.A., 1990. Business Administration, Phillips University 
Prakash Raja, Regulatory  Specialist,  Vista Technology 

B.S.. 198 1, Mechanical Engineering, Siddagango Institute of Technology. Bangalore 

Areas of Responsibility:  Radiation  Environment.  Health  and Safety Review 
Years of Experience: 15 

Frank Sage, Nuclear Engineer,  Vista  Technology 
B.S.. 1991, Physics, New  Mexico State University 
B.A., 1991. Philosophy, New  Me:Gco State University 
Areas of Responsibility:  Radiation  Environment.  Health  and Safety 
Years of Experience: 3 

Kevin M. Sedlak. Geologist.  Advanced Sciences, Inc 
B.S., 1988. Geology, University of  Toledo 
Area of Responsibility:  Geological  Resources 
Years of Experience: 4 

Len Sinfield. Senior Geologist.  Advanced Sciences, Inc. 
B.S., 1983, Geological Sciences, Sari Diego State University 
Areas of Responsibility:  Hazardou:;  Materials.  Hazardous Waste 
Years of Experience: 8 

Timothy D. Steele. Director,  Water Resourceflhysical Sciences  Department, Advanced 

Ph.D., 1968. Hydrology, Stanford University 
MS. ,  1965. Hydrology, Stanford 'University 
A.B.. 1963, Chemistry, Wabash C,oliege 

Years of Experience:  27 
Area of Responsibility:  Water  Resources 

Elaine J .  Struthers, Research  Scientist,  Advanced Sciences. Inc. 
Ph.D.. 1992, Biological Anthropology, New Mexico State University 
M.A..  1988. Anthropology, New Mexico  Stale  University 
B.A.. 1986. Anthropology. Colorado College 
Areas of Responsibili!):  Cultural  Resources,  Land Use. Biology 
Years of Experience: 8 

University 

Sciences, lnc. . .  
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Tony M. Taylor, Environmental Scientist, MEVATEC Corporation 
B.S.,  1988.  Biology, New Mexico  State  University 
B.A.. 1989. Economics, New Mexico  State University 
Areas of Responsibility: Utilities, Infrastructure 
Years of Experience: 5 

B.A., 1974, Geography, University of Houston 
David G. Ussery. Senior Environmental Scientist,  MEVATEC Corporation 

Area of Responsibility: Project  Manager,  General Document Oversight 
Years of Experience: 22 

Elizabeth A.  York,  Manager of Publications. MEVATEC Corporation 
MS.. 1973, Textile  Research,  Texas Woman's University 
B.A., 1971. Interior Design, WaUa Walla College 
Areas of Responsibility: Managing Editor. Technical Editor 
Years of Experience: 1 1 
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CHAPTER 8 
DISTRIBUTION  LIST 

INDIVIDUALS 
Lester Baldwin 
P.O. Box 1568 
Truth  or Consequences, NM 87901 

Ruth Baldwin 

Truth or Consequences, NM 87901 
P.O. Box 1568 

F. John Black 
143 West Center 67-2 
Blanding. UT 8451 1 

Warren H. Brandt 

Fountain,  CO 808 17 
Box 100 

Stephanie DuBois 
61 8 Willow Lane 
Tularosa. NM 88352 

M r s .  Warren Elliott 
1201 Caballo Road, #25 
Truth or Consequences, NM 87901 

Bill Gilben 
Las Cruces Disuict Office 

La Cruces, NM 87005-3371 
1800 Marquess Street 

Ralph Gooding. Chairman 
Sierra County Commission 
3 1 1 Date street 
Truth or Consequences, NM 87901 

Robert J. Brennan 
2506 East Ridge 
Alamogordo. NM 88310 

Rokn and Barbara Brown 
Box 78A Engle Route 
Truth or Consequences, NM 87901 

Tony Chance,  Executive  Director 
Sierra Countv  Economic DeveloDrnent 

Cary Gustin 
Damsite. Inc. 
Box 77b Engle Star Route 
Truth or Conscqucnccs:NM 87901 

Jerry Gustin 
Gustin EnterprisedSouthwest Sign 
3500 E. 3rd Suect 
Truth or Consequences, NM 87901 

P.O. Drawer 489 
Truth or Consequences, NM 87901 

Organizatidn 

M.  Val  Dalton 
P.O. Box 8 
Monticello. UT 84535 

Ma@ Dew 
P.O. Box 1135 
Monticello. UT 84535 

Mary Jo Gustin 
Dazzlin' Detail 
3710 E. 3rd Streel 
Truth or Consequences, NM 87901 

Richard A. Heibel 
415 Magnolia Street 
Truth or Consequences. NM 67901 



~ ~~ 

WSMR  RANGE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

Scott Henson 
P.O. Box 2226 CIS 
Socorro, NM 8780 I 

J.M.  Holdaway 
612 Newberry 
Socorro. NM 87801 

Ken Holmes 
1714 Royal Dr. 
h Cruces, NM 8801 1 

4844 Doiia  Ana  Road 
Vannie Lee Johnson 

Las Cruces, NM 88005 

Florence Martin 
P.O. Box 1006 
Socorro, NM 87801 

Mary McDonald 
P.O.  Box 741 
Carrizozo. NM 88301 

Tim  McI(lmrme 
465 Salopek, #8 
Las Cruces, NM 88001 

Ben 0dett.e 
P.O.  Box 515 
Monticello. UT 84535 

Xenia Penry 

Tularosa. NM 88352 
P.O.  Box 1074 

Tim Sanders. BLM Caballo Resource Area 
Las Cruces District  Office 

Las Cruces. NM 87005-3371 
1800 Marquess Sueel 

Tony  Schetzsle 
125 W. 200 S 
Moab. UT 84532 

C&ol Schroder,  Secretary 
Elephant Butte  State Park  Advisory  Board 

Elephane  Butte, NM 87935 
P.O. Box 13 

Roben Silver 
3255 Arrowhead Road 
Las Cruces, NM 8801 1 

Robert Spark Jr. 
1401 Wheeler Avenue. SE 
Albuquerque, NM 87106 

William E. Stepp 
1615 Candlelight Drive 
Las Cruces, NM 8801 I 

Dwayne Sykes. BLM Mimbres Resource 

Las Cruces District Office 
Area 

Las Cruces, NM 87005-3371 
1800 Marquess Street 

Marianne Thaeler 

2015 Huntington Drive 
Southern New Mexico Sierra Club 

Las Cruces, NM 8801 1 

Dick  and  Luella  Weller 
412 Gold Street 
Truth or Consequences, NM 87901 

DEPARTMENT  OF  DEFENSE, 

AND US. NAVY 
U.S. ARMY, US. AIR  FORCE, 

ATTN: ENVR-EP Room E677 
Army Environmental  Office 

The  Pentagon 
Washington. D.C. 
Tim Julius 

Assistant for Environmental Projects 
OASACIL&E). 
110 &y 
The  Pentagon 
Washington, D.C. 20310-7100 
Phil H u k r  

Defense Nuclear Agency 
A m :  FCDNMCEE (Maj. J o e  

Kimbrell) 

krkland AFB. NM 871 17-5669 
1680 Texas Street SE 

Deputy  Chief of Staff for Okrations and 

A'ITN: DAMO-TRS Room lE543 
The  Pentagon 
Washington, D.C. 20310 
LTC  Jemoila 

Plans 
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Dlrector Strategic Defense lrutiative 
Oreanitation 

A m :  SDIO-GMT,  Room 1E180 
The Pentagon 
Washington,  D.C.  20310-7100 

Capt. Hartford 
AFCEEECA 
8 I06 Chennault Rd. 
Brooks A F B .  TX 93525 

HQ Department of the Army 
A m :  DAIM-FDP-P  Room 1E671 
6 O O A r m V  
The Pintigon 
Washington, D.C. 20310-0600 

HO Deoamnent of the Armv 
&y Omce of the Chiif oi staff 
Test and Evaluation Management  Agency 
A m :  DACS-TE, Room  3C5712 
M r .  Ralph Holweck 
T h e  Pentagon 
Washington. D.C. 20310-0102 

HQ US. Air ForcelCEVP, 
Attn: Maj. Schackelford 

The Pentagon 
1260 Air Force 

Washington. D.C. 20330-1260 

Directorate of the Environment 
Kevin von Finger 

Bldg. 1105-West End. Forest Road 
Fon Bliss. TX 79916 

NASA  White Sands Test  Facility 
AlTN: Dave  Amidei 

L a s  Cruces. NM 88004 
P.O. Drawer MM 

Office of the Army  General Counsel 
A m :  SAGC Room  2E725 
The  Pentagon 

Peter Murphy 
Washington. D.C. 20310-0104 

Office of the Assistant Secretary of the 
A n y  (Research, Development & 

AITN: SARD-TS. Room  3E474 
Aquisition) 

The Pentagon 
Washington. D.C. 20310-0103 
Dr. Howard 

Office of the Chief of Legislative Liaison, 
Room  2C638 
The Pentagon 
Washington, D.C. 20310-160 
LTC Gary Profit 

Office of the Chief of Public Affairs 
A'IR\I:  SUA-PP Room 2E637 
The Pentagon 
Washington, D.C.  20310-1509 
Maj. Jim  McDonough 

Office of the Judge Advocate General. 

A'lTN:  DNA-ELC, 
Litigation  Center 

A'lTN: MAJ Mcki Miller 

901 N. Stuart Street Suite 400 
Environmental Law  Division 

Arlington. Virginia 22203- 1837 

Directorate  of Professional Services 
Office of the Surgeon General 

5 109 Leasburg Pike  Room 606 
Falls Church, Virginia 22040-3258 

ATIT: SGSP-PSP 

Bernard C. Perry 
U.S. Army TECOM 
APB. MD 21005-5005 

ATZC-DOE (Mr. Von Finger) 
US. AADACEN & Ft. Bliss 

Ft. Bliss, TX 79968 
Bld 515B 1st floor 

US. Army Material  Command 
5001 Eisenhower  Avenue 

AlTN: Stan  Lowe (Room 4 West 20) 
Alexandria. VA 27333-0001 

A m :  AMEN-A, 
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U.S. Army Strategic Defense Command 
A m :  CSSDEN-\’ (Randy GaUien) 

Huntsville. AL 35806 
1 0 6  Winn Drive 

US. Army Test and Evaluation Command 
ATIN: AMSTE-EQ (Maj.  Travis) 
Aberdeen  Proving  Ground, MD 21005 

49 CESICEV 550 Tabosa Ave. 
US. Air  Force  Holloman AFB 

Holloman AFB, NM 88330-8458 

FEDERAL AGENCIES 

William  D.  Brundaee 
National  Radio Astknomy Observatory 
P.O. Box 0 
Socorro, NM 87801 

Sr. Research Analyst 
Steven Aftergood 

Federation of American Scientists 
307  Massachusetts Avenue, NE 
Washington, D.C. 20002 

Don  Boyer, BLM New Mexico State Office 
P.O. Box  271 15, 1474 Rodeo Road 
Santa Fe.  NM 87502-0115 

Karen Cathey 
U.S. Fish  and  Wildlife  Service 
Ecological  Services Division 
3530 Pan American Hwy NE 
Albuquerque. NM 87107 

John Hertz, BLM Socorro Resource Area 

Socorro, NM 87801 
198 Neal Ave. 

Tim Kreager. BLM Roswell Dismct Office 
1717  W. 2nd St., P.O. Box 1397 
Roswell. NM 88202-1397 

Gail C. Menard,  Acting  Superintendent 
U.S. Department of the Interior 
National  Park Service 

Moab. Utah 84543-2995 
Southeast Utah Group 

Dave Stout, BLM Roswell Resource Area 
Federal  Building, R m .  216 
5th and Richardson 
P.O. Drawer  1857 
Roswell, NM 88201-1857 

STATE  AGENCIES 

Steve Berenzen 
US. Fish and Wildlife  Services 
San A n d r e s  Wildlife Refuge 
P.O. Box  756 
Las Cruces, NM 88004 

Grace  Bukowski 

6205  Frank  Town Road 
Rural AUlance for Military Accountability 

Carson City, NV 89704 

Bill Fuchs 
White Sands National Monument 
P.O.  Box 1086 
Holloman. AFB. NM 88330-1086 

Karen Lightfoot 
Forestry and Resources Conservation 

P.O. Box 1948 
Santa Fe. NM 87504- 1948 

Dan Reiley 
State Historic Preservation Office 

Villa Rivera Room 101 
(Staff Archaeologist) 

228 E. Palace Ave. 
Santa Fe. NM 87503 

Bob Wilson 
NM Deparunent of Game and  Fish 
Villagra  Building 
P.O. Box  25 1 12 
Santa  Fe. NM 87504 

Division 
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BUSINESSES 

John  Allen 
McDonnell-Douglas 

Garden Grove, CA 92645 
5472 Cerulean  Avenue 

Heather Border 
Alamogordo Daily  News 
2124 Stardust Court 
Alamogordo. NM 883 IO 

Donita Cotter 
Jones & Stokes Associates 
3030 N. Third Street, Suite 200 
Phoenix. AZ 85012 

Greg Duerden 
San Juan Record 
P.O. Box 879 
Monticello. UT 84535 

Peter L. Eidenbach 

40 Old Firehouse Road 
Human  Systems Research. Inc. 

Box  174 
High Rolls. NM 88325-0714 

Electra  Field 
Defensor-Chieftain 
Socorro. NM 87801 

Quentin Gillad 
Eanh Technology 
6221 Deer  Trail  Road 
Bend, OR 97701 
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CHAPTER 10 

ABBREVIATIONS,  ACRONYMS, AND GLOSSARY 

Abbreviations 

AAF 
A(3M 
ADA 
AFB 
AFSWC 
AGL 

AQCR 
AR 
ARMS 
A T A k  
BAT 
BLM 
BRAC 
CFR 
CHRIS 
COE 
DA 
DIF 
DAS 
DOD 
DOPAA 
D O T '  

DPW 
E A  
EA 
EAS 
EIS 
EMP 
EMRE 
W D  
EOP 
EOS 

and Acronvrn:! 

Army Air Field 

Air Defense: Artillery 
Asbestos-Containing Material 

Air Force B,ase 
Air Force Special Weapons Complex 
above ground level 
Air Installation Compatible Use Zone 
h e r  program 
Ammoniurr~ Nih-ate Fuel Oil (an explosive mixture) 
Advanced Med~um Range &-to-& Missile 
Air Quality  Control  Region 
Army  Regulation 
Archaeological  Records  Management Section 
Army  Tactical  Missile System 
Brilliant Anti-Armor Submunition 
Bureau of Land Management 
Base Realignment and Closures 
Code of Federal Regulations 
Chemical Hazardous Response Information.Systern 

Department of the Army 
[U.S. Army] Corps of Engineers 

Data Interfax Facility 
Decision  Analysis System 
Department of Defense 
Description of Proposed Action  and  Alternatives 
[U.S.] Department of Transporntion 
Directorate ,of Public Works 
Detonation Test Area 
Environmen.tal  Assessment 
Environmental  Analysis System 
Environmental  Impact  Statement 
electromagnetic  pulse 

Explosive  Ordnance  Disposal 
Elecuc-Magnetic  Radiation  Effects 

Emergency  Operations Plan 
Earth Obserjation Satellite 
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€PA 
E m  
FAA 
FAADS 
FB R 
FEMA 
FWDA 
GAM83 
GBFEL-TIE 
GBR 
GEODESS 
GIS 

HAP 
GSFC 

HAWK 
HEW 

l " A T  
HAZCOM 

HPD 
HPPD 
HSWA 
HTA 
HWMP 
TNiUViP 
IR 

JER 
IRM 
JSC 
JSE 
JTX 

LAW 
KEM 

LBTS 
LC 
L€TA 
LINAC 

LOS-F-H 
LORAINS 

LOSAT 
LEPC 
LPSA 
LPPO 

MIL-STD 
MAR 

MLRS 
MOU 
MPD 

[U.S.] Environmental  Protection Agency 
Extended  Range  Intercept Technology 
Federal  Aviation  Administration 
Forward  Area Air  Defense System 
Fast Burst Reactor 
Federal ELmergency Management  Agency 
Fort  Wingate Depot Activity 

Ground Based  Free  Electron Laser-Technology Integration  Experiment 
weapons  impact  target area 

Ground Based Radar 
Ground  Elcctr*optical Deep Space Sweillance 
Geographic Information System 
Goddard Space  Flight Center 
Hazardous Air Pollutant 
Homing A I 1  the  Way to Kill 
Harmful  Effective Isotropic Radiated Power 
Hazard  Communication 
hazardous  material 
Hmdou:;  Waste  Minimization 
Harmful  Effective  Isotropic  Radiated Power 
High Energy Laser System Test Facility 
HoUoman  High Speed Test Track 
High  Mobility  Multipurpose Wheeled Vehicle 
Harmful F'ower Densities 
Harmful Peak Power Densities 
Hazardous  and Solid Waste Amendments 
Hazardous  Test  Area 
Hazardouz.  Waste  Management  Plan 
Integrated  Natural Resources Management Plan 
infrared 
interim remdation measures 
Jornada J3perimental Range 
Lyndon E.] Johnson Space  Center 
Joint Services Exercise 
Joint Training Exercise 
Kinetic Energy Missile 
Light AntiAnnor Weapon 
Large B l a s t l I h e d  Simulator 
Launch  Complex 
land  con&tion  trend analysis 
Linear Elccmn Accelerator 
Low On-Rmge Active  Inertial  Navigation System 
Line of Sight Forward-Heavy 
h e  of Sight Anti-Tank 
local emergency  planning committee 

Local Radiation Rotection Office 
liquid, prop:llant storage area 

Multi-Function  Array  Radar 
Military  Standard 
Multiple  La.unch  Rocket System 
'Memorandum of Understanding 
Master Planning  Division 



m 
MID 
MSL 

NAAQS 
NAGPRA 
NASA 
NAWCWPNS WS 

Nt3-R 
NATO 

NECI 
NED 
NEPA 
NGT 
NHPA 
NLOS 
NMDGF 
NMED 
NMNHP 
NOHD 
NO1 
NOP 
NORC 
NPS 
NR 
NRAO 
NRAP 
NRHP 
ORC 
OSHA 
PATRIOT 
PCB 
PHETS 
PM I O  
PMOA 
RA 
RAM 
RATSCAT 
RCRA 
RCRC 
REBA 
REC 
RFA 
RFA 

RLV 
RFI 

RO1 
R O W  
RPPB 
RRTC 
SALT 
S A M s  
S M  

Mditary Training  Route 
mean sea level 
Materials  Test  Directorate 

Native Arr~erican Graves Protection and Repatriation Act 
national  ambient air quality standard(s) 

Naval Air  Weapons Center - Weapons -White Sands 
National  Aeronautics  and Space Administration 

North  Atlantic  Treaty  Organization 
Non-Coopxative Target Recognition 
Northeast Center Impact (Area) 
Nuclear Effects Dmztorate 
National  Environmental  Policy  Act 
NASA Ground Terminal 
National Historic Preservation  Act 
Non Line of Sight 
New Mexico Department of Game and Fish 
[State of] New  Mexico Environment D c p m e n t  
New Mexico Natural Heritage Program 
nominal ocular hazard distance 

North Oscura Peak 
Notice of Intent 

North Oscura Range Center 
National Park Service 
National  Range @itora te )  
National Rad10 Astronomy Observatory 
NoiselRadmtion  Analysis Repon 
National Register of Historic Places 
Oscura Range  Center 
Occupational  Safety and Health  Admirustration 
P h e d - a m y  Tracking to Intercept of Target 
polychlorinated  biphenyl 

paniculate matter  less than 10 microns in diameter 
Permanent  High  Explosive Test Site 

Programmatic  Memorandum of Agreement 
Radio Astronomy . .  
Rolling Airfme Missile 
Radar  Advanced Ttchnology Backscatter 
Resource  Conservation  and Recovery Act 
Rhodes Canyon Range Center 
Relativistic IJectron Beam  Accelerator 
Record of Environmental  Consideration 

RCRA  Facility Assessment 
radio  frequency authorization 

RCRA Facilvty Investigation 
reusable launch  vehicle 
region of influence 
location  named  after  a  WSMR  worker 
Real Propeny Planning  Board 
Richardson F.anch Training Complex 
location  named  after h e  saline  soils 
Surface  Atmospheric  Measuring System 
San h d r e s  National  Wildlife  Refuge 
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scs 
SDWA 
SEC 
SEL 
SERC 
SHPO 
SOP 
S RC 
SSRT 
STA 
STEWS 

STGT 
STORM 
STP 
SUA 
SWMU 
TAL 
TDRSS 
E C O M  
"AD 
TLV-TWA 
?MD 
TREE 

TSP 
TSD 

US A 
UDS 
USASDC 
USASSDC 
USC 
USDA 
USFWS 
USGS 
UST 
W 
VIA 
VLBA 
wc wn- 
WSGT 
wsc 
wsm 
WSNM 

WSSF 
WSPG 

WSSH 
WSTF 

Soil Conservation Service 
Safe Dnnking Wafer Act 
Socorro Eiecrric Cooperative 
Sound Exposure Level 
State Ennergency  Response Commission 

Standard Operating  Procedure 
State Kstoric Preservation  Office 

Stallion Range Center 
Single Stage Rocket Technology 
Shultle Training Aircraft 
IU.S. Armvl Strateeic Test  and Evaluation Command, White Sands . " 

Second TDRSS Ground Terminal 
Missile  Range 

target missile  and associated program 
sewage mtment  plant 
Special lJse Airspace 
solid waste management uni t  
Transatlantic Abort  Landings 
Trackmg and Data  Relay Satelhe System 

Theater High Altitude Area Defense 
[US.  h y ]  Test and Evaluation Command 

threshold  limit  value-time  weighted average 
Theater Missile Defense 
Transient Radiation Effects on Elecmnics 
Technical Support Document 
total  suspended paniculate matter 
US .  Army Center for Health Promotion and Preventative Medicine 
Universal  Documentation System 

U.S. Army Space and Strategic Defense Command 
US. Army Strategic Defense Command 

United Slates  Code 
US. Depmment of Agriculture 
U.S. Fish and Wildlife Service 
United States Geological Survey 
underground storage tank 
ultraviolet 

Very Long Baseline Anay 

Warhead Impact  Target 
West Cenm (Target &ea) 

White Sands Complex 

White Sands Missile  Range 
White Sands Ground  Terminal 

Wte Sands National  Monument 
Whte Sands Proving Ground 
White Sands Solar Facility 
White Sands Space Harbor 
White Sands Test Facility 

. .  

very Large Array 
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ynits of Measure 

'C 
'F 
Pg 
V W L  
Clg/mj 
P 
ac-ft acre-feet 
Btu  British thermal units 

dB 
dBA 
dBC 
fi 
ft2 
ftVd 
ftVd 
g 
gal gallon 
GHz 
m 3  
GPD 
a m  
adft 
HZ 
kg 
kl 
km 
k m z  

kV 
kVA 
kW 
k w h  
L 
Ib 

degree Cendgrade 
degree  Fahrenheit 
miCfOgram 
microgram  per liter 
microgram per cubic  meter 
micrometer 

m centimeter 
decibel 
"A" weighted  decibel  level 
" C  weighte:d  decibel level 
foot 

square foot  per day 
cubic  foot per day 
gram 

gigahertz 
gram per cubic meter 
gallon  per d ~ y  
gallon  per minute 
gallon per minute per foot 
hem 

kilojoule 
kilometer 
square kilometer 
kilometers per hour 
kilovolt 
kilov0ltampc:re 
kilowan 
kilowatthour 
liter 
pound 

square foot 

kilogram 

kPh 

Ldn day-night  average sound level 
Ldnm A-weighted.  day-night,  onset  rate  adjusted 
L,,, maximum noise levels 
m 
d S  
m? 
mzld 
m3 cubic  meter 
m31s cubic meter per  second 
mg 
MGD 
m& 

million gallons p e r  day 
milligram pel: liter 

meter 
meters per second 
s q u q  meter 
square meter per day 

m i U C p l  
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milligram per cubic  meter 
megahem 
mile 
square mile 
nullmeter 
megaPasc:al (one million Pascal) 
mile per hour 
milliroenigen  equivalent  man 
meter per second 
cubic meter per second 
megawatt 
megawatt  hour 
nanometer 
ounce(s) 

pan per million 
pound per  square foot 
pound per square inch 
roentgen  equivalent man 
volt  alternating  current 

Pascal 
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Glossary  

Acre-foot (ac-ft) - The volume 01 water  that covers 1 acre to a depth of 1 foot; approximately 
326,000 gallons. 

Advisory Council on Hstoric €'reservation - A 19-member body appointed to advise the 
President and Congress in  the coordination of actions by federal agencies on mattem 
relating  to  historic  preservation  and to perform other duties as required by law (Public 
Law 89-655; 16 USC 470). 

Aerosols -Tiny particles, either solid or liquid, dispersed in the air. 

Air Quality Control Region - An area, which is based on juridctional boundaries, urban- 

provide adequate implemnwion of air quality  management plans for the  attainment  and 
industrial aggregations, and other factors including atmospheric areas, h is  necessary  to 

maintenance of ambient air quality standards. 

Alkali sink - An internally drained depression where soil salts accumulate. 

Alluvial -Pertaining to or compo!;ed of  material deposited by a stream or runring water. 

AUuvial deposition - An unconsolidated temsmal sediment composed of sorted or unsorted 
sand. gravel, and clay deposited by water. 

Alluvial fans - The alluvial deposit of a stream where it issues from a gorge upon a plain or of a 
tributary stream and its junction  with  the main stream. 

Alluvium - General  term applied to sediments deposited by a stream or running  water. 

Alpha  radiation - Radiation emioed from the nucleus of an unstable  atom in the form of a 
helium nucleus. 

Ambient air - That portion of the atmosphere. external to buildings. to which. the general  public 
has access. . .  

Ambient air quality standards - Standards established by  federal or state  environmental 
protection agencies or deparcmcnts tha t  define levels of  air quality  that are necessary, with 

public welfare, including aninlals and vegetation, buildings and  other  materials.  visibility. 
an adequate  margin  of safety., to protect  public  health  (primary standards) and  to  protect 

and  the  general  quality of life, from any known or anticipated  adverse  effects of a pollutant 
(secondary standards). 

Anticline - A fold, generally convex upward, whose core contains older rocks than  the outer 
layers of the fold. 

Aquifer - The water-bearing  portion of subsurface earth material  that  yields or is capable of 
yielding  useful quantities of water to wells. 

Areas of Aesbetic Concern - Highest of three viewing categories. This category  is  one in 
which  the  most  potential  impact  would  have  the  greatest  effect on  the  viewing public. 
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Arroyo - A small. relatively dee.p. flat-floored channel or gully of an ephemeral or intermittent 
stream. It is usually dry and has steep banks of unconsolidated material. 

Asbestos - Any of several minerals ( e g .  chrysotile) that  readily separates into long  flexible 
fibers suitable for use as a noncombustible. nonconducting, or chemically-resistant 
material. Asbestos has been used in the construction of floor tile. wall panels. brake pads 
in  vehicles, ceiling tile.  pipe material, and as insulating material around pipes and 

Control Act. 
buildings. lnhalation of asbestos fibers can cause lung cancer. See Toxic Substances 

Aspect -The relative direction or compass orientation of a land slope 

Attainment - A designation by  the EPA for an air quahty control region, in whole or in pan. 
that  the area meets the national primary or secondary ambient air quahty standard for an air 
pollutant. 

Barchan dune - Sand  dunes shapcd like a crescent with the points of the crescent facing 
downwind. 

Basalt - A  fine-grained dark d . c  igneous rock composed largely of plagioclare feldspar and 
pyroxene. 

Basalt lava flow - A fine-grained dark mafc igneous rock composed largely of plagioclase 
feldspar  and pyroxene, which is extruded on the surface and flows. 

Basin - A drainage or catchment area of a stream or lake. 

Berinc-Doiia Ana - A soil uni t  located on WSMR. 

Beta radiation - Radiation emitkcl from the nucleus of an unstable atom with a mass of one 
electron and a charge of plus or minus one electron. 

Biodiversity - Different life forms or species within a defined area 

. Biogeographic history - Changes in  biological communities across .the landscape in geologic 
time frames. 

Biogeography - Study  of present and past diseibutions of organisms and their causes. 

Biomass -Total living mass present  in an ecosystem at any given time. 

Biome - A I 1  the plants. animals, and other organisms that make up a distinct natural community 

. .  

in any climatic region. 

Bolson - An extensive, flat-floored depression with no external drainage, into which  drainage 
from surroundng mountains flows to a central dry or ephemeral lake or . .  lakes. . 

Bremsstrahlung - German term for Breaking Radiation, that is, radiation  emitted as electrons 
decelerate in the Coulomb fields of  target nuclei. 

Canopy - The uppermost layer in a woody vegetation community. consisting of the crowns of 
trees  or  shrubs. 
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Cantonment - Housing quarters for personnel. 

Chlorinated solvents - Class of hazardous, toxic, nonflammable  volatile solvents containing 
chloride. These solvents ltypically are used in cleaning activities. Most chlorinated 
solvents persist in the environment. do not  readily degrade, and some deplete the ozone. 

C h m e  - A description of aggregate weather conhtions; the sum of all statistical weather 
information that help describe a place or region. 

Climax -The final stage of the process of ecological succession. 

Codominant - One of the most common or important species in a vegetation community. 

Community type - A vegetation association resulting from disturbance and which is assumed to 
represent a subchax stage o f  a successional continuum. 

Coniferous - Evergreen trees or shrubs that  bear cones and are members of the order 
Coniferales. 

Coppice dunes - Coppice dunes are sand dunes characterized by a thicket of woody vegetation. 

Criteria pollutants - A widely used term of six air pollutants for which  the EPA has published 
ambient air quality standards. The six criteria pollutants are carbon monoxide, nitrogen 
dioxide,  ozone,  sulfur  oxides (measured as sulfur dioxide), paniculate matter (measured 
as'PM10). and lead. 

Cultural -The system of behavior. beliefs. institutions. and objects human beings use IO relate 
to each other and to the environment. 

Dearna-Rock - A soil unit located on WSMR. 

Decibel (dB) - A unit of level  which  denotes  the  ratio  between two quantities that are 
proportional to power; the number of decibels is 10 times the  logarithm (to the base IO) of 
this ratio. In many sound fields. the sound pressure ratios are not proponional IO the 
corresponding power ratios, but it is common  practice IO extend the use of the uni t  IO such 
cases. One decibel is one-tenth of a be l .  

Deflation -The removal of clay and dust  from dry soil by strong winds. 

Diversity - A measure of the  ricflness of species in a community  relative to the number of 
individuals of each species. 

Dominant species - Those species that are most  extensive  in  and  characteristic of a plant 
community. 

Drawdown - T h e  distance between the  static  water  level  and  the  temporarily depressed water 
level caused by  well pumpage. 

Ecotone - An ecotone is a transition between two or more diverse communities or habitats 

Ectotherm - Cold-blooded animal that is dependent on external sources for control of body 
temperatures. 
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Effluent - Wastewater dischargl: from  a wastewater treatment facility. 

Electromagnetic radiation - Radiation given off as an elecuon  drops from a  higher energy level 
to a lower atomic energy level. 

Emergency - A situation created by  an accidental release or spill of hazardous chemicals, which 
poses a threat to the safety of workers, residents, the environment, or propeny. 

Emergency Broadcast System - Media broadcasting system used to inform the public about the 
nature of a hazardous rnate~ials incident and what safety steps should be taken. 

Emergency Operations Plan (EOP) - A multihazard, functional plan addressing aspects of 
procedures to be followed in the event of disasters. typically coordurated through public 
agencies. 

Emergency response -The effons to minimize the r i s k s  created in an  emergency by protecting 
the people, the environment and property. and the. effons  to return the scene to normal 
pre-cmergency conditions. 

Emergent wetland  vegetation -Vegetation rooted in submerged or saturated soils, with stems. 
leaves. or flowers that extend above the surface  of the water. 

Endemic -Native, restricted. or peculiar to a locality or region. 

Eolian - Penaining  to or deposited by wind. 

Ephemeral -Transitory or of short duration. 

Erosion -The set of  all processes by which soil and rock are loosened and moved downhill or 
downwind. 

Escarpment - A long. usually continuous cliff or stcep slope facing in one general direction, 
separating two level or gentby sloping surfaces, and produced by erosion or faulting. 

Esprit de corps -The common spirit existing among the members of the group. 

Ethnography - A  written account of human groups and behavior based on direct observation of 
. .  

actual events, objects, and places, or on statements by living persons. 

Evaporites - Sediments precipitated from  an  aqueous solution as a result of extensive or total 
evaporation. 

Evapouanspiration -The loss of water to the atmosphere through evaporation from the soil and 
by the transpiration of plants ,gowing on land. 

Fan - A gently sloping mass of sediments (alluvium) deposited in an area wherc a stream 
issues from a canyon onto a plain or valley floor. 

Fault block - A mountain or range formed as a horst when it was  elevated (or as the 
surrounding region s a n k )  between two normal faults. 

Fault-block mountain - A mountain or range formed as a horst when it was  elevated (or as the 
surrounding region sank) between two normal faults. 
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Feasibility study - Under RCRA, feasibility studies are conducted at treatment. storage, and 
disposal  facilities to assess tile feasibility of remediation  technologies  for  contaminated  soil 
and/or groundwater. 

Feral - Domesticated animals that  have  been  allowed  to exist in an essentially  wild or 
undomesticated  state. 

Fill - A  sediment deposited so as to fill or partly  fill  a  valley or other low  place. 

Fine  respirable  paniculate  matter (PM10) - Finely  divided solids or liquids  less  than 10 
microns in  diameter which, when inhaled, remain  lodged in the lungs and  contribute  to 
adverse health  effects. 

Floodplain - The relatively  flat  land  lying  adjacent  to  a  river  channel that is covered by water 
when the river overflows. 

Fluvial - Pertaining  to or produced  by the actions of a  river or stream. 

Fluvial-eolian - Sediment  deposited  by water and  wind.  respectively. 

Forb - Flowering plant. other than grass and  grass-like species, whose  aboveground stems do 
not become woody. 

Formation - A  general  level in a htierarchial classification of vegetation.  Characterized by life- 
forms such as trees,  grasses, or shrubs rather  than species. A formation  results from the 
interaction of vegetation  with  broad  environmental  factors  including soil, climate,  and fire 
adaptation. Examples of  fonmations  include  temperate grasslands, temperate woodlands. 
temperate scrub, and  tropical  rain forests. 

Gamma radiation - High-energy (10 kiloelectronvolt  and  beyond) photons emined from  the 
nucleus  of an atom. 

Genus - A group of related organisms ranking above a species and  below  a  family. 

. Geothermal  gradient - The change  in  tempcrature for a given  distance 

Gilland-Rock - A soil unit located  on WSMR. 

Graben - A downthrown block ktween two normal  faults  of parallel strike but converging 
dips; hence, a  tension  feature. 

Gypsum dune - Dune composed of gypsum. 

Habitat  fragmentation - T h e  carving up of  a  former large expanse of  habitat  into  smaller 
fragments separated from each  other by alien  habitats. 

Habitat type - A land  area  capable  of  supporting  a  given  plant  association at. climax. It 
represents  a  mature  vegetation  association  and  is usually characterized by two indicator 
species. 
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Hazardous  and Solid Waste Amendments (HSWA) - HSWA sipficantly expanded the scope 
of RCRA to include land disposal restrictions; waste minimization; and other treatment, 
storage,  and disposal requirements. 

Hazardous material (HAZMAT) - Any substance or material in a quantity or form  that  may be 
harmful to humans, animals. crops, water systems, or other elements of the environment 
if accidentally released. Hazardous materials include explosives. gases (compressed, 
liquefied. or  dissolved), flammable and combustible liquids, flammable solids or 

materials. and corrosives. 
substances, oxidizing substances,  poisonous and infectious substances, radioactive 

Hazardous waste - Any  waste  nlaterial that presents a health or physical hazard. Hazardous 
wastes  are regulated under F : C R A  (40 CFR 240 - 271). 

Hazardous Waste Mmhuati 
hazardous wastes generated. Waste minimization is mandated by the 1984 Hazardous and 

on .Program - Designed to reduce the quantity and  toxicity of 

Solid  Wastes Amendments to RCRA. 

Hazardous  Waste *rating Pennit - A RCRA pcrmit issued by the EPA for the design, 
construction.  and operation of hazardous waste treatment, storage, and d q o s a l  facilities. 

Hazardous  Waste Tracking Systcrn - A system  designed by the US. Army to track hazardous 

a computer data base. 
wastes  from the generator through disposal or treatment. The system tracks wastes using 

Herb - Flowering plant whose stems are soft and  not woody. 

Herbaceous - A term used to describe plants that are soft and not woody in texture. 

Herbicide - A chemical used to ki l l  or inhibit the growth of plants. 

Holocene - A geologic epoch daturg back to the end of  the Pleistocene to the  present. 

Horst - An elongated, elevated block of crust forming a ridge or plateau, typically bounded by 

Hydrologic - Issues of, or having to do with, the science  of water and irs propenies. laws, and 

parallel. outwarddipping normal faults. 

geographcal disuibution. 

Hydrology -The science dealing with the propenjes. distribution. and circulation  of  water on 
the surface of the land and in tlhe soil and underlying rocks. 

Hydrophytic - Penaining 10 any plant  that can grow only in water or very  wet soil. 

Hypergolic  fuels - Rocket engine propellants that are liquid and burn spontaneously and 
rapidly when they  are  mixed together; they are exuemely toxic. 

Igneous intrusion -When igneous mck is emplaced into a host rock  while still liquid. 

Impact area - Location where test ~naterial (e.g.. missile, bomb, munitions) will land  or be 
detonated. 
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Incident Command - The combination of facilities. equipment, personnel. procedures, and 
communications operating w i h n  a common organizational structure with responsibility 
for managemen1 of assigned resources to effectively accomplish stared objectives at the 
scene of a hazardous materials  accident. 

Incident Commander - The individual in charge at a I " A T  spill scene who  assesses the 
need  and extent of a response, and monitors the site. Objectives  typically  include 
monitoring and directing response  activity  to neutralize and contain the spill; and to  protect 
life, environment, and property. Eventual cleanup of a spill is typically  accomplished  and 
directed by a remediation  team  and not an Incident Commander. 

Instrumentation sites - Sites whetre  mechanical support activities for tests are located, may 
include measuring devices, cameras, optics, telemetry, and radio relay. 

Intermittent stream - A stream thal t  does not flow continuously during a l l  periods of  the year. 

Inundate - Inundate means to cover with  water. 

Invertebrate fauna - AU the s p i e s  of arumal organisms without backbones that occur in a 
particular place or time. 

Ionizing radiation -Any radiation capable of forming ionization of atoms. 

Lacustrine - Lakes and things that  originate in lakes. 

Loam - A  rich, permeable soil  composed  of a mixture of clay, silt, sand, and organic matter. 

Local Emergency Planning Committee (LEPC) - A committee appointed by SERC. as required 

comprehensive emergency plan for its dismct. 
by Title III of the Superfund Amendments  and  Reauthorization  Act, to formulate a 

brier-Rock - A soil unit  located an WSMR. 

Malpais - A vernacular term for lava flows. 

Management agronomist - An  agrit:ulturalist that manages fieldcrop producuon;  manages soils; 
and controls weeds, insects, and rodents. 

Manifest - A document required u n d e r  RCRA  that describes a hazardous waste. It is prepared 
and signed by  the  generator of the hazardous waste. The manifest  must  accompany a 
hazardous waste during  transportation  and disposal or treatment of  the  waste. 

Material Safety Data Sheet - A compilation  of  information  required  under  the OSHA Hazard 
Communication Standard on  the  identity  of hazadous chemicals, health  and  physical 
hazards, exposure limits.  and precautions. Written forms are prepared by manufacturers 
and importers of hazardous wastes. The document  identifies the hazardous  material. 
describes the physical  and  chemical  characteristics of the material, states the physical  and 
health hazards. includes precautionary  and  control  measures, describes suitable  emergency 
and  first  aid  procedures.  and  identifies  the manufacturer or imponer. 

Mercalli lntensity Scale - A numerical  index  describing  the  effects  of  an eanhquake on man.  on 
structures built  by him. and on the earths surface. The number  is  rated on  the basis of an 
eanhquake intensity scale. The scale  in  common use in the  United  Srates  today is h e  
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modified Mercalli Intensity :Scale of 193 1, with grades indicated by Roman numerals from 
I to XII. 

Mesic - A relative term pertaining to moist condiuons. 
Mesoscale - A meteorological scrlle of motion characterized by phenomena occurring on scales 

of hundreds of kdometers (riles). such as land-sea breezes. mountain-valley winds,  and 
migratory high- and 10w-pre:ssure fronts. 

Mesozoic - A geologic era extending from 225 million years ago to 65 million years ago. 

Metamorphism - The changes of mineralogy and texture imposed on a rock by pressure and 
temperature in the earth's interior. 

Microhabitat - A habitat.  usually  within a small area containing a small  number and variety of 
organisms. 

Micron (p) - One  millionth (10-6) of a meter; also called a micrometer. 

Microwave radiation - Lower energy (I@ to le3 electmvolts) electromagnetic radiation. 

Midden - From the  Danish word "modden" meaning "muck-heap,'' refers to a pile  of refuse 
and discarded materials from human activity. 

Ntigation - A method or action to reduce or eliminate program impacts. 

Montane scrub - A type of vegetation dominated by low-growing, primarily woody species 
and occurring in mountainous areas. 

Morphology - The science of surface l and fom and their interpretation on the  basis of geology 
and climate. 

Native  American - A generalized term referring collectively to individuals, tribes. bands. or 
organizations that  trace their ancestq to indigenous populations of  North  America. 

. Netmpical - Belonging to he mgion that includes most of the Caribbean. tropical North 
America. and all of South America 

Ncotmpic+i migrants - Birds that breed  in  the  temperate zone and  then  migrate  in winter to 
tropical zones. 

Nickel-Tencee - A soil unit located on WSMR. 

Noise - (1) Any disagreeable or undesired sound  or other disturbance; unwanted sound.  By 
extension, any unwanted dis!urbance within a useful frequency band, such as undesired 
electric waves in a transmission channel or device. (2)  Sound of a general random nature, 
the spectrum of which docs not exhibit clearly defined frequency compnen-g. 

Nominal dollars - Dollar values unadjusted for inflation. 

Nonattainment - A designation by the EPA for an air quality control region, in whole or in pan. 
that does not meet. or that contributes ambient air quality in a nearby  area  that does not 
meet. the national primary or !;econdary ambient air quality standard  for an air pollutant. 
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Nonionizing radiation - Rdat ion  incapable of causing  ionization 

Obligate - To be able  to  exist  under or to be reshcted  lo only one set of environmental 
conditions. 

Obscurant - A substance used ro simulate  extreme  weather conditions or banlefield settings 
such as explosives - generated smoke and  dust. 

Ordnance - Wary supplies including weapons, ammunition. combat vehicles, and 
maintenance equipment. 

Overstory - T h e  portion of a layered  vegetation  community  that extends above the main 
canopy. 

Paleo- -Prefix meaning old or ancient. 

Paleoenvironment -The ancient  environment.  including flora, fauna, and  climatology. 

Paleozoic - A geologic era extentkg from 570 rmllion  years ago to 225 million  years  ago. 

Palustrine -To things of,  or having to do with, marshes. 

Passerine - A suborder of  birds  comprising the true song birds with a specialized  vocal 
apparatus or syrinx. 

Per  capita  personal  income - A measure of income  derived by dividing  total  personal  income in 
a defined geographic region (e&. state, county, city) by the total population. 

Pesticide - Chemical used to kill or inhibit growth of undesirable  species. 

Pesticide  management  plan - A p h .  mandated by Army Regulation AR 200-1, that  describes 
how pesticides, herbicides.  ;md  rodenticides  will be applied, stored, and  managed at a 
panicular U.S. Army  facility. 

Petroleum, oil. and  lubricant (F'OL) - Petroleum  hydrocarbon  products  used as fuels. 
lubricants. and  cleaners  for  automobiles,  trucks,  combat  vehicles, other vehicles.  and 
aircraft. 

Pitfall trap - Trap consisting of drift fences  and  plastic  buckets  buried  with  the  top flush to the 
ground and a square plywood lid set approximately 5 cm (2 inches)  above the ground 
using  rocks  underneath to protect  captured  animals from sun  and rain. 

Pithouse - A form of human dwelling  that  is  panially  subterranean in construction. 

Playa - The floor of an internally  drained desen basin  that  contains  water  at  irregular  intervals. 

Pluton - A large,  solidified  intrusion of molten  rock. 

Polychlorinated  biphenyl (PCB) - A class of toxic,  nonflammable.  nonvolatile  chlorinated  oils 
used in transformers.  capacitors.  and  fluorescent  ballasts.  PCBs  are potential carcinogens 
and  are  regulated  under the Toxic  Substances  Control  Act. 
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Precambrian-age - A geologic era extending from 4700 million years ago to 570 million years 
ago. 

Protohistoric - Period  that is tem.porally  the earliest in the historic era. 

Public roads and highways - Lowest ranlung of the three viewing categories. T h i s  category 

Quaternq  - A geologic period extending from 2 million years ago to the  present. 

Region of influence (ROO - Areas located on or off WSMR from which mas may be viewed 

has the  least impact on the  public of the three viewing categories. 

by  the general public. 

Remedial investigations - Under RCRA. remedial investigations are conducted to assess the 
extent of soil and groundwater contamination at a site and to assess potential exposure 
pathways  to the general public. The results of a rrmedial investigation are used  to assess 
remedd alternatives in a following feasibility study. 

Resource Conservation and Recovery Act (RCRA) - Law that regulates the generation, 
storage, transportation, and management  of hazardous wastes; the design. construction. 
operation, and management of hazardous waste treatment, storage, and disposal facilities; 
and the installation, operation, and monitoring of USTs. 

Rift valley - A fault trough formcd in a divergence zone or other area of tension. 

Riparian - Relating to the bark; and plains associated with a  natural watercourse. lake, or 
tidewater. 

Risk - A measure of the probabiity that damage to life, property, or the environment will occur 

consequences  to people. 
if a  hazard manifests itself. Th~s measure includes the  severity of anticipated 

Rodenticide -Chemicals used to 'control. kill, or inhibit the population growth of rodents. 

Runoff - The noninfiiuating wakr entering a stream or other conveyance channel shortly aftcr a 
rainfall event. 

Rut - Breeding season, behaviodlly marked by elevated levels of male-male aggression. 

Satellite waste accumulation points - A pennined hazardous waste storage area that is not 
subject to the 90-day hazardous waste accumulation d e  of RCRA. A hazardous waste 
may be allowed to accumul;ue and to be stored in these arcas if the quantity is below 
regulatory hts. 

Savanna - A grassland habitat characterized by the presence of scattered trees or large shrubs. 

Sclerophyllous - Having hard. leathery  leaves  that resist the loss of moisture, as a  result of a 
well developed sclerenchyma. 

Scree - See Talus. 
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Seismicity - The worldwide or lccal distribution of earthquakes in space and time; a general 
term for the  number of earthquakes in a  unit time. 

Series - A level in a  hierarchial  vegetation classlfication c h a r a c t e d  by a single. dominant 
species (e.g., Pinyon Pine Series). It is intermediate between a  formation  and a habifat 
type. 

Solid waste management units - Arcas of  a permid treatment. storage, and disposal facility. 
identified by the €PA in a hazardous waste operating permit, in which hazardous wastes 
are being, have been. or will be treated. stored, or disposed. 

Sonic boom - An impulse noise, defined as a discrete noise of shon duration (fractions of a 
second) in which the sound pressure level rises very rapidly to a  peak level. The most 
imponant parameter for characferizing impulsive noise are the  peak sound pressure level, 
the effective duration, the  rise time, and  the number of repeated impulses. 

Sound - (1) A physical  disturbanc': in a medium (e.g.. air) that is capable of being  detected  by 
the human car. (2) The hearirlg sensation excited by a physical disturbance in a  medium. 

Spanish entrada -The advent of the SpanishlEuropeans in the New World. 

Special Management Area - Second  highest  of  the thru viewing categories. Tlus category  has 
an impact on  the  viewing  public  but is not as significant as the Areas of Aesthetic Concern. 

Species richness -Number of species in a given area. 

Spill - T h e  unexpected occurrence, failure. or  loss, either at a  facility or along a transportation 
route. resulting in a release of hazardous materials. 

State Emergency Response Commission (SERC) - The commission appointed by each state 
governor accordmg to the ru~uirerncnts of Title Ill of  the Superfund Amendments  and 
Reauthorization Act. Duties of  the commission include designating emergency  planning 
districts. appointing  local  emergency  planning commiaees. supervising and  coordinating 
the activities of planning co~~~mittees. reviewing  emergency plans. receiving  chemical 
release notifications. and establishing procedures for receiving  and processing requests 
from the public for information. . . .. . .  

Strata - Layers of sedimentary  rock; each layer with  a  distinct  set  of  physical or compositional 
characterisucs such  that  it  can be distinguished readily  from  the  beds  above  and below. 

. .~ 

Substrate - The medium  on  which a plant is rooted or to which  an organism is attached. 

Succession -The process of gradual  replacement of one community or ecosystem by another, 
involving a series of changes in the plant  and animal life. 

Superfund Amendments  and Reauthorization Act, Title III - Known as the  Emergency 

planning process at spte and  local levels for specific exaemely hazardous substances, 
Planning and  Community Right-to-Know  Act  of 1986. Specifies the requirements for the 

contents of  the  emergency response plan, requirements for fixed  facility  owners  and 
operators to  inform officials about extremely hazardous substances present at the facilities, 
and  mechanisms for making  information about extremely hazardous substances avdable 
to citizens. 
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Surface Atmospheric Measuring System ( S A M s )  - A network of  remote surface weather dam 
collection stations around the WSMR facility  that is operated by the US. Army 
Atmospheric Sciences Division. 

Survey Cultural Resources - T h t :  archaeological exploration of an area to obtain samples from 
each culture phase contained, conducted under various  field techniques. 

Syncline - A fold, generally concave upward, whose core contains younger rocks than  the 
outer  layers of  the fold. 

Talus - A steep mass of loose. r o c k y  fragments lying af the base of a chff or on  the side of  a 
mountain. 

Tertiary - A geologic time perioci extending from 65 million years ago to 2 million years ago. 

Thermoregulation - Regulation o f  body temperature. 

Threshold h i t  value-time-weii:hted average (TLV-TWA) - A guideline for occupational 
exposure to airborne substances. Published by the American Conference of Governmental 
Industrial Hygienists. The TLV-TWA is the he-weighted average concentration for a 
normal 8-hour workday and a 40-hour workweek to which  nearly all workers may be 
repeatedly exposed, day aftar day, without adverse effect. 

Time-ana count - Thty-minute survey in  30-m (98-ft) radius of study sites during which the 
observers recorded all evidence of.animal presence as well as live animals seen. 

Total dissolved solids - The concentration of solid materials  that are dissolved in a sample  of 

evaporation divided by the volume of  the sample. 
water. determined as the weight of the residue of a water sample upon filtration and 

Total suspended particulate matter (TSP) - Finely divided solids or liquids up to 50 microns in 
diameter, which comprise the bulk of panidate matter in  the atmosphere. 

Total water use - The amount of water withdrawn from the natural resource base  for a 
beneficial purpose, excluding water used for hydroelectric power generation and cenain 
noncomumptive uses such as once-through cooling water .for Ikrmoelccnic power 
generation. wildlife habitat. and fish farming. 

Toxic chemicals - Chemicals that can cause illness, impairment, or signifcant irritation; or 
affect-the well-being of  the public, responders, and workers; or cause sigruficant harm  to 
the environment. Acutely toxic chemicals can cause severe short-'ahd long-term  health 
effects  after a single. brief exposure. 

Toxic Substances Control Aa -- Under 40 CFR 700 to 799. this law requires that new 
chemicals be screened for health and physical hazards. certain chemicals be tested for risk, 
chemical data be complied for the EPA, and chemicals  that pose a risk be controlled. the 
Toxic  Substances Control Act also regulates the production, use, and disposal of PCBs, 
chlorofluorocarbons. asbestos. furans,  and dioxins. . .. . 

Trace metals -Metals  with high specific gravities such as cadmium, lead, mercury, and nickel. 
Many such metals will. if ingested. accumulate in human tissue and bones and pose 
potential health risks to humans. 
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Traditional  Cultural  Properties - A legal  term; refers to propenies. regions, or locales  used by 
peoples of Native  American  heritage in religious, sacred, or ceremonial  activities. 

Transect - A conceptual line or belt imposed  upon the landscape by scientists in order  to 
localize  and  systematize  field  observations  and  data  collection. 

Transverse dune - Sand dunes that  form long. nearly  parallel  lines  perpendicular  to h e  
direction of the  prevailing  wind. 

Tree story -The portion of a layered  vegetation community made  up of trees 

Triassic - A geologic time period  extending from 225 million years ago to 190 million  years 
ago. 

Unclassifiable - EPA designation  for an air quality control region, in whole or in pan, that 
cannot  be  classified  on  the  basis of available  information as meeting or not  meering  the 
national  primary or secondary  ambient air quahty standard for an air pollutant. 

Underground  storage tank (UST) --Typically used to contain  gasoline or other  petroleum fuels; 
buried  beneath  the ground suface. 

Understory - A relative  term for a lower vegetative strata in a layered  community 

Upper  Cretaceous - A geologic time period extending from 100 million  years ago to 65 million 
years ago. 

Vadose - The  area  between the surface of the ground and  the  water  table. 

Water table -The sustainable  volume of water discharged from a well per units of time.  often 
expressed in gallons per  minute. 

Watershed -See Basin. 

Weather - The state of the atmosphere at any given time. 

Well  yield - The sustainable  volurne of water  discharged  from a well p e r  &it of time,  often 
expressed in gallons  per  minure. 

Wetland - Defined by COE (1987) as: Those mas that  are  inundated or saturated by surface 

circumstances do suppon. a pr1:valence  of vegetation  typically  adapted  for  life in saturated 
or groundwater at a frequency  and  duration  sufficient  to support, and  that  under  normal 

soil conditions. 

Woodland - Plan1 community  characterized by a generally  open  growth of small  trees. 

X-ray - High-energy ( 1 0 0  electronvolt  to 1 megaelectronvolts)  radiation  emined as electrons 
fall from high energy  states to lower  energy states. 

Xeric - Penaining to  dry  conditions 
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carbon monoxide 3-66,  3-67. 4-13,  4-21.  4-22,  4-23,  4-24.  4-26, 4-27. 4-28,  4-29,  4-30, 

Category 2 3-95,  3-102,3-104, 3-109.  3-110 
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chaparral  2-7.4-16 

4-32.  4-33,  4-35,  4-37,  4-38,  4-39.  4-42.  4-60,  4-79 

Chihuahuan desen  scrub  3-72,  3-74,  3-82,  3-83,  3-84,  3-85,  3-87. 3-94,  3-95,  3-102, 
3-1 32.4-50 

chloride 3-12.  3-36,  3-41, 342.   346,  3-49.  3-50,  3-53, 3-187, 3-234.  3-275, 4-13,  4-21, 

chlorine  cylinder  3-271,3-272 
4-22. 4-23,4-24.4-25.  4-27,4-28,  4-37.  4-38 

CHRIS HAZMAT Manual 3-280 
Chrome VI 3-234 
Cibola National Forest 3-171, 3-;!01. 3-202 
civil preparedness 3-263 
civiliadcommercial aircraft activities 3-198 
Cliffs 3-88, 3-89. 3-91. 3-103. 3-108.  3-111,  3-112.  3-117 
c h a t e  ES-9.  2-21,  3-11,  3-12, 3-60, 3-61,  3-72,  3-132,  3-133,  3-196.  4-19.  4-20,  4-35, 

4-63 
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container storage  facility  3-241 
conIainment and cleanup 3-260. 3-267. 3-271 
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coyote  3-89 
CPR 3-278.3-282 
critical  habitat ES-IO. 3-111.4-101 
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cumulative  ES-3,  ES-6.  ES-7. ES-8. ES-13,  ES-14. 1-5. 1-6. 2-13.  2-17.  2-18,  2-19. 4-1, 

decibel  3-213,  3-216.  3-217. 3-.220, 3-221,  4-51.4-79,4-80, 4-84.  4-85 
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Doha  Ana 3-1,  3-9,  3-10, 3-32,, 3-55. 3-66. 3-105. 3-118.  3-119. 3-121. 3-120. 3-122, 

4-15,  4-20, 4-26.  4-27,  4-52.  4-57. 4-58,  4-62,  4-86.  4-89,  4-99.  4-100 

1-7. 2-2, 2-1 1, 2-16.  2-17. 2-18. 2-19,  2-23.  4-101 

3-128.  3-129.  3-134. 3-138. 3-144. 3-149.  3-168.  3-171,  3-252.  3-256,  3-257.  3-258, 
3-259,  3-260, 3-261, 3-262. 3-263.  3-265,  3-266,  3-267.  3-268.  3-269.  3-270, 3-271, 
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3-204,  3-221. 3-238. 3-253. 3-254. 3-257. 3-258.  3-259, 3-260. 3-261. 3-262. 3-263, 
3-265,  3-266.  3-267.  3-268. 3-269. 3-270,  3-271,  3-272. 4-31.4-72.  4-73.4-99 

El Paso Electric  3-176.3-177 
El Paso International Airpon 3-198.4-31 
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electricity ES-I  1,2-23, 3-176. 3-177,4-72 
electromagnetic ES-12, 1-3. 1-8, 2-5.  2-10.  2-24,  3-223,  3-224,  3-228.  3-230, 4-52,  4-90. 

electromagnetic emissions 1-8 
electromagnetic pulse GMP) facility ES-12.2-24,3-228.4-95 
Elephant Butte Lake State Park 3-203,3-255 
Emergency Broadcast System 3.-260 
emergency control center 3-277,3-278.3-279,3-280,3-282.4-98.4-99 
emergency medical  technician 3-274.3-281 
Emergency Operations Plan (EOP)  3-252.3-256 
emergency response ES-8.  ES-9.  ES-13.  1-3. 2-20,  2-25,  3-237,  3-246.  3-252.  3-257, 

4-93.4-94.4-95,4-96 

3-258,  3-259.  3-261,  3-264,  3-265,  3-266,  3-267.  3-268.  3-271.  3-272,  3-273.  3-274. 
3-275. 3-276. 3-277.  3-278.  3-279.  3-280,  3-281, 3-282.4-98.4-99 

employment  ES-5, ES-IO. 2-4.  2-15.  2-22. 3-1 18, 3-120,  3-121, 3-268,4-55 
endangered species ES-5. ES-IO, 2-13,  2-14.  2-22.  3-96,  3-103,  3-107,  3-108,  3-109, 

3-1 17.4-43.4-50.4-53.4-54.4-80, 4-88 
Environmental  Analysis System (EAS) ES-3. ES-13. 1-4, 1-5. 1-6. 2-4,2-5.2-8.  4-12 
Environment  and Safety Directorate 3-239 
Environmental  Protection  Agency (EPA) ES-4. ES-5, 2-12,  2-13,  3-11,  3-35,  3-64. 3-66, 

3-69,  3-113,  3-221,  3-222,  3-233.  3-234.  3-236.  3-237,  3-238.  3-239.  3-243, 3 - 2 4 ,  
3-256,  3-263.  3-270,  3-271, 4-23. 4-24,  4-30.4-32,  4-83,  4-97 

eolian 3-5 
erosion  ES-3.  ES-4,  ES-9, 1-9. 2-4, 2-1 1. 2-12.  2-15,  2-20,  3-3.  3-4,  3-7,  3-9.  3-172. 4-1, 

escarpment 3-4. 3-6.3-60.3-1 1'7, 3-201 
4-2.  4-12,  4-15.4-50.4-57. 4-62.  4-63 

evacuation 1-9, 3-159, 3-207. 3-260,  3-264.  3-265,  3-267.  3-268,  3-270,  3-273.  3-274. 
3-275.  3-276.  3-277.  3-278.  3-279.  3-280.  3-281.  3-28?,  4-99 

evaporites 3-5 
Explosive Ordnance Disposal (EOD)  2-10, 3-238,4-12,4-18,4-36,4-43,4-60 
Extended  Range  Intercepl  Technology ( E M )  2-5, 4-12,  4-13, 4-18, 4-25,  4-26, 4-35, 

family and troop housing 3- 154,4-69 
4-60 

fan 3-5,  3-20,  3-34.  3-45.  3-52,  3-60,  3-260 
Fast  Burst Reactor (FBR) 2-10, 2-24, 3-223, 3-224,4-90 
feasibility  study 3-45.4-96 
Federal  Emergency  Management  Agency (FEMA) 3-254.3-256,3-272.4-4 
feral  horse 3-89 
f i l l  3-5.  3-7,  3-35.  3-52.  3-53, 3.-55, 3-60, 3-1 13 
fine respirable paniculate matter (PMlo) 3-66, 3-67,3-69. 3-70 
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fire and rescue  3-265 
fire  department  ES-8.2-19, 3-178.  3-231,  3-252,  3-253. 3-254,3-255,  3-258,  3-259,  3-262. 

3-263.  3-264.  3-265,  3-266.  3-267.  3-271.  3-272.  3-273,  3-274.  3-277,  3-218.  3-279. 
3-280,  3-281 

first aid 3-278,  3-282 
first  responders  3-259,  3-263. 13-268. 3-271,  3-273,  3-277,  3-278,  3-280 
fish ES-5, 2-14,  3-89.  3-90, 3-91,  3-92,  3-95, 3-103, 3-104, 3-110, 3-115,  3-176,  3-202, 

4-5 1, 4-53 
floodplain  3-34.4-4 
fluvial  3-5 
Formative period 3-.126.3-128,  3-129.  3-135,  3-138 
Fort Bliss 1-11, 3-5, 3-20, 3-30, 3-55,  3-129,  3-i49. 3-168. 3-170,  3-171. 3-184, 3-185. 

Fon Selden  State Monument 3-2104.3-205 
Fort Wingate  1-7.2-2.2-6.4-29 
Fonvard Area Air Defense  System ( F A A D S )  2-5, 2-6,  3-109,  3-162.  3-169,  3-178,  4-13, 

freshwater  3-18,3-30.3-55 
fuel storage  3-186.3-187 
game  buds  3-92 
gamma  2-10.  2-24.3-223.  3-224.3-225,  3-226. 3-227.4-90,4-92 
Gamma  Radiation Facility (GRF) 2-10.2-24.3-223.3-225,4-90,4-91 

3-196,  3-198.  3-214, 3-261.3-262, 3-266, 3-281. 4-70 

4-18,  4-26.4-27.  4-60,4-70 

Geographic  Information System (GIS) ES-3.  ES-5,  ES-6, ES-7. ES-8.  ES-11, ES-13. 
ES-14, 1-4. 1-6.  1-7. 2-2. 2-11,  2-13.  2-14.  2-15. 2-16, 2-17,  2-18,  2-19.  2-23.  3-72. 
3-114.  3-129.4-21,4-61.4-101 

Geographic  Resources Analysis Support System (GRASS) 3-72,  3-74,  3-80, 3-81. 3-82. 
3-83,3-84,3-90.3-109.3-113.3-114.3-172 

geology ES-4, ES-9, 1-9. 2-12, 2-20. 2-21. 3-1,  3-3. 3-52. 4-1. 4-3 
Gila National Forest 3-201,3-20:2 
grazing  3-83, 3-108. 3-111. 3 - 1 4  3-168.  3-170.  3-171,  3-172, 4-62. 4-63.  4-70. 4-101 
Green  River  1-7, 1-8,  1-9, 1-10.2-2.2-5,429 
Ground Electro-optical Deep  Space Surveillance (GEODES) 3-277.3-278 
ground  safety  3-278.3-282,4-98 
groundwater  ES-8. ES-12. 1-11. 2-12. 2-19.2-25.  3-5. 3-11. 3-12. 3-14. 3-15. 3-17. 3-18. 

4-14.4-15.4-18.4-96.4-97 
gypsum 3-5. 3-8. 3-9. 3-10, 3-11, 3-41. 3-74.  3-82.  3-85,  3-87,  3-94.  3-96, 3-110. 3-171. 

3- 196. 3-201,  3-206.  3-223. 4-3 
hazard communication 3-273,3-1175.3-277.3-282.4-98 
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Hazardous and Solid Waste Amendments (HSWA)  3-241,3-242.3-243 
hazardous material ES-8.  ES-12. 1-8. 1-9,  2-19,  2-24, 2-25, 3-199. 3-23].  3-232,  3-233. 

3-234.  3-239.  3-245.  3-246.  3-247,  3-256,  3-266,  3-276,  3-278.  3-279.  3-280, 3-281, 
3-282,  4-15.4-61.  4-96,  4-97, 4-98 

hazardous materials  emergency  planning  guide 3-256 
hazardous  materials  inventory  3-282 
Hazardous  Test Area (HTA) 3-1.5. 349.3-50,  3-155.3-156.3-238 
hazardous waste ES-8, ES-12. 2:-19, 2-24.  2-25, 3-52. 3-55,  3-192,  3-196.  3-199.  3-23]. 

Hazardous Waste  Minimization Plan ES-8 
Hazardous Waste  Minimization Program 3-241 
Hazardous Waste  Operating Pernilt 3-241 
Hazardous  Waste Storage facility 3-52,3-236,  3-239.4-97 
Hazardous Waste Tracking System 3-239 

3-232,  3-236.  3-238.  3-239,  3-240.  3-241, 3-243,  3-246.  3-275.  3-280,4-96,  4-97 

HAZMAT 3-247.  3-251,  3-256.  3-262,  3-263,  3-264,  3-265.  3-266,  3-267.  3-268.  3-269. 
3-270,  3-27], 3-272. 3-273. 3-274. 3-275.  3-277.  3-280.  3-281,  3-282. 4-98.4-99 

" 

HAZMAT response 3-263.  3-264,  3-265,  3-271,  3-272,  3-277. 3-281,4-98.4-99 
HAZMAT Spill 3-262.3-269,3-273.3-274. 3-275.3-277 
HAZMAT team 3-262.3-263.3-265.3-268,3-271.3-281 
health  and safety ES-8. ES-9. IS-12, ES-13,  ES-14. 1-6. 1-9. 2-2, 2-20. 2-25, 3-246, 

4-98.  4-99 
3-247,  3-251,  3-273,  3-274.  3-275,  3-276,  3-277.  3-278.  3-279.  3-280.  3-28].  3-282, 

health  department 3-267.3-271 
helicopter 2-5. 2-6, 2-7. 2-9.2-17. 3-186,  3-207,  3-208.  3-212,  3-213,  3-217.  3-261,  3-262, 

3-263.  3-282, 4-16.4-27.  4-30. 4-31.  4-36.  4-51.  4-58,  4-60.  4-85,  4-99 
herbicide 3-233.3-234.3-236 
High Energy  Laser System Test  Facility (HELSTF) 3-33,  3-45.  3-49. 3-50. 3-155.  3-156, 

4-35.4-36. 4-42.  4-70.  4-96, 4-97 
3-178, 3-185. 3-186. 3-193, 3-229. 3-234. 3-240, 3-242.'3-245, 3'-274, 4-32. 4-33, 

High  Mobility  Multipurpose  Wheeled  Vehicle ( H M M W V )  2-5 
Highway 52 I - io  
historic  ranches 3-145 
Holloman Air Force Rase 2-7, 2-8.2-9.  3-20,  3-30,  3-33,  3-60, 3-170. 3-171. 3-180. 3-184, 

3-186,  3-196,  3-207, 3-208. 3-212.  3-218,  3-222.  3-254, 3-261, 3-262, 3-263,  3-264. 
3-266,  3-268,  3-270.  3-272. 3-274. 3-277.  3-280,  3-281,  4-6. 4-11. 4-14. 4-17. 4-21, 
4-28. 4-3  1.4-70. 4-99 

homesteads 3- 129,3- 145 
Homing A l l  the Way to Kill (HAWK) 2-7. 3-91. 3-104. 3-106. 3-107,  3-207,  3-218, 4-13. 

hospital 3-253.  3-254. 3-26', 3-263.  3-274.  3-275.  3-277.  3-278.  3-280. 3-281. 3-28?.  4-98 
4-14.4-16.  4-19.  4-24.4-25.  4-26.4-60,  4-87 
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housing  ES-IO.  2-22,  3-118. 13-122. 3-147.  3-154.  3-155.  3-170,  3-268.  3-270,  4-55, 4-56. 

human  services  3-256.3-268,  3-269 
hunting ES-I 1. 3-93.  3-133.  3-134,  3-162.  3-174.  3-175.  3-176.  3-201,  3-202,4-71.4-77 

4-69,  4-71.  4-79 

hydroxide  3-234,4-24 
igneous  3-4.3-6. 3-8, 3-1 10 
Incident  Command  3-258.  3-259.  3-261.3-266.  3-267 
income ES-IO. 2-22. 3-1 18. 3-12].  4-55 
industrial hygienist 3-275 
initial notification 3-257 
in-place  sheltering  3-264.3-265.3-267 
inspection  ES-8.  2-19, 2-25. 3-126. 3-199. 3-233,  3-23 
Installation Response Team  3-280 
interior least tern 3-104.3-103 

'6, 4-96. 4- .98 

Interstate  Highway 25 3-193. 3-195, 3-203,3-204.3-205,  3-206 
invertebrates  3-70,3-88,3-96, 3-1 10.4-51, 4-52 
ionizing ES-12.2-24.3-223.3-227,3-230,4-90 
Johnson  Space  Center (JSC) 2-7.3-30.3-33. 3-35.  3-275.  3-276 

Juarez 3-270 
Kinetic  Energy  Missile (KEM) 2-6.4-27,4-28 
lacustrine  3-5.3-1 14 
land snail 3-104.3-1  10,3-111.3-117 

JSE 2-9.4-1  1.4-17.4-31.4-32,4-60 

land use ES-2. ES-6. ES-11. 1-1. 1-10, 2-17,  2-23.  3-72. 3-123. 3-132.  3-140,  3-149, 

3-168, 3-169, 3-170. 3-17'1, 3-176, 3-216, 3-217. 4-57. 4-68. 4-69. 4-70. 4-72. 4-88. 
3-150, 3-15], 3-152,  3-153, 3-154. 3-155.  3-156.  3-159, 3-160. 3-161.  3-162.  3-163. 

4-10] 

landfill ES-I 1. 2-23,  3-35, 3-5fi. 3-189, 3-190. 3-191,  3-192,  3-193.  3-237.  3-245,4-75 
Large  BlasVlkxmal Simulator  Site (LBTS) 2-10.3-169.3-273. 3-274.  3-281 
Las Cruces  ES-1. 1-1. 1-7. 3-4, 3-66, 3-69.  3-107,  3-118,  3-122.  3-142.  3-154.  3-168, 

3-180.  3-189.  3-193, 3-195. 3-196.  3-198. 3-199:3-203. 3-204,  3-205,  3-206.  3-238. 
3-252,  3-256,  3-257.  3-258,  3-259.  3-260,  3-261.  3-262.  3-263. 3-265. 3-266.  3-267. 
3-268.  3-269,  3-270.  3-271,  3-272,  3-274.4-55.  4-56,  4-76.4-79.4-99 

Las Cruces International Airpon 3-198 
Las Cruces  School  Disvict 3-12:! 
laser ES-12, 1-1. 1-3. 1-4, 2-9, 2-13.  2-25,  3-33,  3-38,  3-45. 3-130, 3-156,  3-160,  3-198. 

3-227.  3-229.  3-230,  3-240.  3-274. 4-11. 4-17, 4-32. 4-34, 4-35.  4-42.  4-52.  4-70. 
4-95.  4-97 

4-15,  4-60,  4-69 
Launch Complex (LC)-33  2-6,  3-126,  3-127,  3-147,  3-154,  3-156,  3-178. 3-179. 4-14, 
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law  enforcement  ES-8.  2-20.  3-176.  3-247,  3-258. 3-266.3-267,  4-64.4-99 
leach field 3-189.4-14,4-75 
lead (Pb) ES-8, ES-9, ES-IO, E:;-1 1. ES-12,  1-3,  2-19,  2-20.  2-22,  2-23,  2-25,  3-8.  3-12. 

3-30.  3-66,  3-67.  3-70,  3-144.  3-179.  3-208,  3-225,  3-240.  3-245. 4-15, 4-23.  4-28, 
4-50, 4-52,  4-55,  4-79,  4-96,  4-97.  4-98,  4-99 

Leasburg Dam State Park 3-203,  3-204.3-205 
limestone  3-6, 3-7,  3-102, 3-109, 3-1 10, 3-1 11. 3-1 17 
Lincoln 3-66, 3-116, 3-119.  3-.120,  3-121.  3-171. 3-201, 3-257,  3-258.  3-259, 3-260, 

3-261,  3-262,  3-264,  3-265,  3-266.  3-267.  3-268.  3-269,  3-270,  3-271,  3-272 
Lincoln Counry 3- 1 18.3-262 
Lincoln National Forest 3-171. 3-201 
Line of Sight Anti-Tank (LOSAT) 2-6,4-15,4-19.4-27.4-28.4-30.4-38.4-60 
Line of Sight  Forward-Heavy (LOS-F-H) 2-5.3-227 
Linear Electron Accelerator  (LINAC) 2-10,2-24,  3-223,3-224,4-90 
liquid propellant 3-238.3-276 
liquid waste 3-189.3-190 
Little  Black  Peak Wilderness Study  Area 3-202.3-205 
loam 3-10 
Local Emergency Planning Cornlittee (LEPC) 3-252,3-254.3-256,3-257,4-99 
Lockheed  Engineering & Sciences Company 3-275,  3-276,  3-277 
LORAINS 2-9, 4-1 1, 4-17, 4-31. 4-32, 4-60 
magnesium 3-36. 3-42,  3-46,  3-50.  3-53,3-226.  3-237.3-238 
Main Post ES-4. ES-11,  2-10.  2-12. 2-19. 2-23.  3-14.  3-15, 3-17. 3-18.  3-20,  3-21.  3-28, 

3-29. 3-30, 3-31, 3-32.  3-70, 3-92. 3-93,  3-122.  3-126,  3-130,  3-147,  3-149,  3-150. 
3-151,  3-152.  3-154.  3-155,  3-162,  3-178.  3-179,  3-180, 3-184, 3-185, 3-186.  3-187. 
3-188.  3-189.  3-190. 3-191. 3-192.  3-193,  3-196.  3-201.  3-207, 3-220. 3-22?.  3-231. 
3-234.  3-238.  3-240.  3-242.  3-245.  3-275.  3-278.  3-281.  3-282. 4 4 ;  4-12, 4-21. 4-69. 
4-73. 4-74.4-75.  4-85.4-87.4-88.4-95, 4-96 

malpais 1-9. 3-5.  3-7. 3-84. 3-85. 3-88. 3-89. 3-94, 3-95. 3-96. 3-102. 3-110, 3-112. 

management agronomist 3-233.3-236 
Manhattan  Project  3-124 
manifest  3-199 
Material Safety Data Sheet 3-273.  3-274.3-277.3-278.3-279.3-28  1,4-98 
McAfee Hospital 3-275.  3-277,  3-278.3-280,  3-281.  3-282 
medical surveillance  3-276. 3-278,3-279,3-281.4-95 
MediVac 3 - 3 2  
Mesa  Airlines 3-198 
Mescalero 3-10?,  3-117, 3-126. 3-140.  3-142.  3-171.  3-201,  3-254. 3-259. 3-262. 3-266. 

3-114,  3-115. 3-1 16, 3-117,  3-204. 4-15 

3-270 
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Mescalero Apache Reservation 3-262,3-266 
Messilla 3-152 
methyl chloride 3-234 
Mexican gray wolf 3-104.3-108 
Mexican spotted owl 3-104 
microwave 1-3. 3- 180, 3-1 81, 3-230, 3-23 1, 4-52.4-94.4-9s 
military ES-2.  ES-3, 1-3. 1-5. 1-10. 2-9. 3-55,  3-89,  3-120,  3-121.  3-122.  3-123,  3-128, 

3-129,  3-:33,  3-134.  3-145.  3-147,  3-148.  3-154.  3-160.  3-162,  3-168.  3-170,  3-171, 
3-176,  3-196,  3-198,  3-199.  3-204.  3-207.  3-208,  3-209,  3-212,  3-213.  3-214,  3-217, 
3-219,  3-223.  3-225,  3-227.  3-231,  3-238,  3-261,  3-267.  3-276.  3-279, 4-32. 4-68. 
4-70.  4-73,  4-74, 4-86. 4-89.  4-92 

military  police 3-122.3-154,3-199.3-238,3-279 
mining  3-8.  3-69,  3-129.  3-142, 3-14, 3-145. 3-168.  3-255.  3-268.  3-270.4-70 
Missile  Flight Safety ES-13.3-:276.3-278.3-279,4-98 
missile test 3-209.4-98 
mitigation ES-1.  ES-3, ES-4. ES-5.  ES-6, ES-7. ES-8,  ES-9.  ES-11, 1-4. 1-5.  1-6. 1-9, 

1-10. 2-1.  2-2,  2-11,  2-13, .2-14. 2-16, 2-17.  2-18,  2-19,  2-20.  2-21.  2-23.  2-25, 3-13G. 

4-59.4-60,  4-62. 4-64, 4 - 6 7 .  4-86.4-88,  4-89, 4-100, 4-101. 5-1 
3-218.  3-247.  4-1.  4-23.  4-.26.  4-28,  4-31.  4-32.  4-36.  4-37,  4-38.  4-42.  4-43.  4-58. 

modernization  ES-2. ES-IO. 1-4, 2-1. 2-3.2-22.4-55.478 
Mogollon 3-128,3-129,3-133.3-134. 3-135. 3-138. 3-139,  3-147 
montane  coniferous forest 3-72,  3-73,  3-74,  3-94.3-95,  3-102 
montane  scrub  3-72.3-74.3-80,  3-82.3-102 

mountain lion 3-89 
Mountainair  3-181.3-255 
munitions 1-3. 3-156.  3-168. 3470. 3-199. 3-238.4-1 1. 4-17 
mutual aid 3-266 
National Aeronautics and Space Administration (NASA) ES-1. ES-2. ES-12. 1-1, 1-3. 1-4, 

Moriarty 3-255 

.. 

2-7. 2-8. 2-10,  2-19. 2-25, 3-33. 3-34.  3-35,  3-36.  3-149, 3-152. 3-159. 3-160, 3-178. 
3-189.  3-190,  3-192.  3-196,  3-198.  3-208,  3-218,  3-226, 3-231. 3-233. 3-234.  3-236, 
3-238.  3-239.  3-240,  3-239, 3-241. 3-242.  3-243,  3-244. 3-245. 3-267. 3-275.  3-276. 
4-3.  4-5, 4-11.  4-18.  4-30,  4-31.  4-39. 4-40. 4-39. 442 .  4-60.  4-82. 4-83. 4-84. 4-89, 
4-96.4-97 

National Aeronautics and Space AdrmniswtionMrhite Sands Test Facility  (NASAIWSTF) 
2-8. 2-19.  3-36,  3-208.  3-23:l.  3-233.  3-234,  3-236,  3-238,  3-239.  3-240.  3-241,  3-242, 
3-243.  3-244.  3-245.  4-30.4.-39.4-40.  4-42.4-89.4-96,  4-97 

national forest 3-171.3-201.3-202 
National  Guard  3-156. 3-198. 3-:!07, 3-252. 3-261. 3-262.  3-269 
National Historic Preservation Acr. (NHPA) 3-122.3-123.4-56.4-67,4-79 
national monument 3-5, 3-87, 3-1 12, 3-152, 3-156. 3-206.4-68 
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National Range ES-2. 1-1.  3-23B. 3-277,  3-278 
National  Range  Directorate  3-278 
National Response Team 3-256 
natural gas ES-I 1, 2-23,  3-176,  3-184,  3-185.  3-253.  3-270,  3-272.4-72.4-73.4-74 
natural gas pipeline 3-270.3-272 
neotropical m i g r a n t  3-91 
New Mexico  ES-1, ES-2, ES-4, ES-5,  ES-9, 1-1, 1-7, 1-10, 2-2,  2-6.2-7,  2-12.2-18.  2-20, 

2-21, 34 ,  3-5.  3-8, 3-9. 3 - l l .  3-12. 3-35,  3-36,  3-42, 346 .  3-50,  3-53,  3-61,  3-62, 
3-63.  3-64.  3-66. 3-67. 3-69. 3-70,  3-72.  3-74,  3-73,  3-80, 3-81. 3-82,  3-83, 3-85, 
3-88,  3-90,  3-92,  3-94, 3-9!i. 3-96.  3-103.  3-104.  3-105,  3-106, 3-107, 3-108,  3-109, 
3-110. 3-111. 3-112.  3-113. 3-115. 3-116.  3-118.  3-119. 3-120. 3-121. 3-123. 3-174 . ~ ~~~. ~~~. ~ ~ . . .  ~ ~~. .. ~ ".. - 
3-126;  3-128;  3-129;  3-132,  3-133.  3-138.  3-140.  3-142. 3-144. 3-145.  3-149.  3-156, 

---. - -- . .  

3-159,  3-168,  3-169.  3-170,  3-174.  3-176,  3-177. 3-18], 3-184.  3-185.  3-190. 3-19]. 
3-193.  3-195.  3-196,  3-198, 3-199. 3-202.  3-203.  3-204.  3-205. 3-,212. 3-218.  3-221. 
3-222.  3-227.  3-232.  3-233, 3-237. 3-238,  3-239. 3-243, 3-252,  3-253,  3-255;  3-258; 
3-262.  3-263, 3-265. 3-266. 3-267. 3-268, 3-270.  3-271.  4-6,  4-20.  4-23.  4-28.  4-29. 
4-31.4-33.  4-35,  4-36,  4-37,  4-38,  4-39. 442, 4-43. 4-51. 4-53, 4-69. 4-76, 4-88 

New Mexico Department of Gam and Fish  (NMDGF)  3-90.3-93,3-95.3-96, 3-103, 3-104. 

New Mexico  Environment  Department (NMED) ES-4. ES-5,  2-12, 2-13. 3-12,  3-66,  3-67. 
3-106,  3-107,  3-108. 3-1 10. 3-174, 3-176,  4-53 

3-69.  3-70,  3-189.  3-192,  3-233,  3-238, 3 - 2 4 ,  3-252,  3-254 
New Mexico Natural Heritage Program (NMNHP)  3-72.3-73,3-74,3-79.  3-80,  3-8 1 ,  3-82. 

3-83. 3-84. 3-85. 3-86,  3-87. 3- 1 1 1. 3- 1 12, 3- 1 13 
New Mexico State Fire Training Academy 3-263 
New Mexico state police 3-252, 3-255. 3-263.3-266.3-27 1 
nitrogen dioxide 3-66.3-67.3-69 
no action ES-I. ES-2, ES-5. ES-6.  ES-7,  ES-9. ES-IO. ES-11.  ES-12, 1-5. 1-7, 2-1, 2-10. 

2-13.  2-15,  2-17, 2-18. 2-20,  2-21,  2-22,  2-23. 2-24. 2-25,  3-246. 4-1,  4-3,  4-12.  4-16, 
4-17, 4-18.  4-19.  4-21. 4-22. 4-23. 4-27.  4-29.  4-30.  4-32. 4-36. 4-37. 4-38. 4-39, 

4-96.4-97. 4-100.4-101 
4-42. 4-43. 4-54, 4-55. 4-56. 4-63. 4-64. 4-68. 4-72.  4-75.  4-77. 4-78. 4-79. 4-89. 

noise ES-7. ES-IO. ES-12. 1-11). 2-18. 2-22. 2-24. 3-154.  3-207. 3-208. 3-209,  3-212. 
3-213, 3-214.  3-215.  3-216,  3-217,  3-218.  3-219. 3-220, 3-221,  3-222. 4-51. 4-52, 
4-79. 4-80. 4-81,  4-80, 4-82. 4-83. 4-84,  4-85.4-86.  4-87, 4-88,  4-89,  4-100 

Non Line of Sight (NLOS) 215.4.-12.4-16.4-19,4-23.4-26,4-60 
nonionizing ES-12, 2-24. 3-223,  3-228.  3-230.  4-90.  4-93,  4-95 
nonhern aplomado falcon 3-104,:1-103 
Notthrup Strip  2-7, 3-64 

I 

nuclear attack 3-270 
Nuclear Effects Directorale (NED) 1-3.2-9. 2-10. 3-192.  3-223.  3-228.  3-231,  3-273. 4-90, 

4-91.  4-95 
Nuclear Regulatory Commission 3-228. 3-23?,  3-737,  3-256 
occuparional  exposure 3-231 

1 1 - 1 1  
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Oliver Lee State Park 3-203. 3-205 
ordnance 1-3. 2-10.  2-17,  3-149,  3-154.  3-155.  3-156.  3-162,  3-163,  3-198.  3-207,  3-214. 

3-217.  3-238.  4-12.  4-58,  4-59,  4-60,  4-61,  4-62.  4-69 
ovx 3-89,  3-90,  3- 174, 3-20 I 
Oscura  2-7.  3-1. 3-3, 3-4. 3-6. 3-10,  3-35,  3-63,  3-64, 3-72.  3-73.  3-79.  3-80.  3-86. 3-88. 

3-89.  3-96,  3-102, 3-10:!, 3-104, 3-108,  3-110,  3-111.  3-112,  3-113.  3-114,  3-115, 
3-1 17. 3-1 18, 3-126,  3-130,  3-142. 3 - 1 4 .  3-145.  3-152,  3-160,  3-161.  3-162. 3-163, 
3-169.  3-174,  3-178.  3-179.  3-180,  3-186,  3-187.  3-188,  3-196, 3-207. 3-209. 3-212, 
3-217.  3-219.  3-281.4-13. 4-60.4-65,  4-73.4-85,  4-86 

Otem  3-6.  3-66,  3-105.  3-116.  3-118, 3-119. 3-12],  3-122,  3-176. 3-177.  3-254,  3-256. 
3-257.  3-258. 3-259. 3-260. 3-261, 3-262.  3-263.  3-264,  3-265.  3-266,  3-267,  3-268. 
3-269.  3-270.  3-272, 4-72. 4-99 

Otero  County 3-1 16. 3-122. 3-176. 3-177. 4-72.4-99 
Otero County Electric Cooperative 3-176.3-177.4-72 
OW1 3-91.3-104.  3-106 
ozone 3-66. 3-67. 3-69.4-22.4-39,495 
PaleoIndian  3-130,3-132.3-133, 3-134. 3-135,  3-136, 3-147 
PCB transformer fm rules 3-232, 3-236 
peak-use times 3- 195 
Percha Dam State Park 3-203.3-204 
personal protection of citizens .3-264, 3-265 
personal  protective equipment 3-261.3-263.3-264.3-265.3-272,4-99 
pesticide  3-233,3-234.3-236 
pesticide management plan 3-234,3-236 
pesticide  storage building 3-23:! 
pCtroleUm, oil. and lubricant (POL) 3-181.3-238.4-96 
Phased-my Tracking to Intercept of Target (PATRIOT) 2-6.4-14.4-1.9.4-25.4-26.4-60 
piping plover 3-104,3-106 
plains-mesa grassland 3-14.3-80.  3-81.3-82.3-94,  3-95 
playa  lake  3-86.3-1  16 
polychlorinated biphenyl (PCB)  3-232.3-236.3-237.3-245.4-97 
population ES-7. ES-IO.  1-9. 1-10, 2-18. 2-22,  3-30,  3-60, 3-89. 3-90,  3-91.  3-93.  3-106. 

3-207.  3-215. 3-217, 3-246.4-55.4-56.4-74.4-83.4-86.4-88 
3-108.  3-109. 3-118. 3-119, 3-126. 3-140,  3-142.  3-187,  3-188. 3-189. 3-190,  3-191. 

power  ES-9. 2-1 1. 2-12. 2-14. 2-15. 2-21. 3-69,  3-91,  3-176.  3-177.  3-'182.'3-223,  3-229, 

precipitation 3-9,  3-11,  3-12,  3-17.  3-28.  3-32, 3-34. 3 4 1 ,  3-61.  3-63, 3-69. 3-70. 4-13, 
3-230,  3-258. 4-14.4-15.4-23.4-26,4-30,4-36. 4-37. 4-38.4-42.443. 4-52, 4-94 

4-22 
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proposed action ES-1,  ES-2. ES-3. ES-4,  ES-5.  ES-6.  ES-7,  ES-9. ES-IO. ES-11. ES-12, 
ES-13, ES-14. 1-1, 1-4. 1-5, 1-6, 1-10. 2-1,  2-2,  2-3.  2-10,  2-11,  2-13,  2-15,  2-17, 
2-18, 2-20.  2-21,  2-22, 2-2.3, 2-24. 2-25. 3-1.  3-123.  3-246,  4-1. 4-3.  4-6.  4-12,  4-16. 
4-17.  4-18,  4-19.  4-21.  4-22,  4-23,  4-24,  4-27,  4-28,  4-29,  4-30.  4-32.  4-35.  4-36, 
4-37,  4-38,  4-39,  4-42, 4-13. 4-50,  4-51,  4-53,  4-54,  4-55, 4-56.  4-63,  4-64.  4-65, 
4-68,  4-69,  4-70,  4-72.  4-73,  4-74.  4-75,  4-77,  4-78,  4-79. 4-85. 4-86,  4-89,  4-96, 
4-97,4-100.4-101. 5-1 

public  affairs  2-3, 3-279,4-88 
public comment 1-7.5- 1 
public  health  3-231.  3-247,  3-251,  3-256,  3-263, 3-269,4-35.4-83,  4-98.4-99 
public information 3-260.3-261 
public  roads and highways 3-204.3-206 
public scoping 1-7 
public works 3-190,  3-231,  3-269.4-71 
radiation  ES-7,ES-8.  ES-12, 1-3. 2-9. 2-10,  2-11.  2-19.  2-24, 3-63. 3-156,  3-223,  3-224, 

3-225.  3-226.  3-227.  3-228,  3-229,  3-230,  3-231.  3-237,  3-238.  3-246,  3-264,  3-280, 
3-281. 4-52. 4-89. 4-90,  4-91.  4-92,  4-93.  4-94. 4-95. 4-98 

radiation protection ES-12.2-24..  3-226.3-228.  3-231. 3-238.3-281.4-90.4-92 
Radiation Protection Office 3-23  1.3-28 1 
radio  ES-12. 1-8. 2-24. 3-63,  3-169,  3-178,  3-181.  3-182.  3-184.  3-195,  3-225,  3-229. 

radioactive material 3-226.3-221,3-273,4-92 
radioactivity 3-12,3-227.4-60 
radium ES-12.2-24,3-12.3-227.3-237.3-238.4-92 
railroad 3-14, 3-145, 3-180. 3-199. 3-221. 3-222,  3-262,  3-271 
Range Road 1 3-155,3-195.  3-196.4-76 
Range Road 2 3-155.3-196 
Range Road 6  3-154,3-196 
Range Road 7  3-174.3-177.3-195,  3-196 
raptors  2-14,  2-15,  3-90.  3-91, 3-103, 3-1 12. 4-51,4-52. 4-85 

3-230,  3-258,  3-259.  3-260,  3-261,  3-279.  3-281.  3-282, 4-22. 4-90,  4-93.  4-94.  4-95 

recreation ES-7. ES-11. 1-10, 2-.18. 2-23. 3-154.  3-162,,3-168, 3-171, 3-199. 3-200,  3-199. 
3-201,  3-202.  3-203.  3-204,  3-205.4-77.  4-78 

Red Cross 3-251.3-252,  3-254.3-255.  3-261.  3-268,  3-282.4-99 
region of influence (ROI)  3-1 18. 3-1 19.3-120,  3-121,  3-151.3-152,3-204 
regulations  ES-9, ES-14. 1-1. 1-5 .  1-6, 2-2,  2-3.  2-13.  2-19,  2-21.  3-12, 3-61, 3-66.  3-67. 

3-113. 3-122.  3-123,  3-176.  3-199.  3-228. 3-23]. 3-232.  3-233. 3-234. 3-238.3-239. 
3-241.  3-243.  3-276. 3-279. 4-1, 4-23.  4-31.  4-36,  4-37,  4-38,  4-42. 4-56. 4-62.  4-67. 
4-71,  4-76,  4-83.  4-86,4-88,  4-89.  4-97,  4-98 

Relativistic Electron Beam Accelcrator (REBA) 2-10. 2-24,  3-223.  3-225.  3-226.4-91 
remedial  investigation 4-96 
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reptiles 3-70,  3-88,  3-93,  3-94.  3-109.4-51 
Research  Rockets  ES-12,  2-9. 2-10, 2-24,  3-226,  3-275.4-92 
Resource Conservation and  Recovery Act (RCRA)  3-34,  3-35,  3-49.  3-192,  3-232,  3-239. 

3-24 1,  3-242,  3-243,  4-97 
response  personnel 3-263. 3-261,4-99 
responsible party 3-263,3-27 1, 3-273 
restricted  airspace 3-151.3-196.3-197,  3-198.3-208, 3-209. 3-214,  3-215.3-216 
hchardson Ranch Training Com:plex (RRTC) 3-154 
rift valley 3-9 
riparian  1-8, 3-74, 3-85. 3-86, 3-92. 3-94, 3-95. 3-103. 3-106,  3-107, 3-1 12, 3-1 13, 3-1 14, 

3-1 16, 4-5,4-50 
risk ES-5,  ES-8.  ES-13,  1-6,  1-9, 3-8. 3-244,  3-246,  3-264,  3-270,  3-275.  3-278,  3-279. 

4-87. 4-98 
roadblock  3-195 
rodenticide  3-232 
Roundup@  3-236 
Ruidoso  3-181,  3-257,  3-258,  3-259.  3-269).  3-261,  3-262.  3-264,  3-265.  3-266.  3-267. 

3-268.  3-269,  3-270,  3-271,  3-272 
Ruidoso  Downs  3-262 
Safe Dnnking Water  Act (SDWA:) 2-3 
safety ES-4. ES-7, ES-8.  ES-9,  ES-12.  ES-13,  ES-14. 1-3, 1-6. 1-9. 1-10, 2-2,  2-4. 2-6, 

2-12,  2-19,  2-20,  2-24, 2-2.5. 3-66.  3-122.  3-154,  3-155.  3-159,  3-162,  3-168.  3-169. 
3-195.  3-198.  3-199,  3-207.  3-209.  3-214,  3-219.  3-222,  3-230.  3-231.  3-233.  3-239, 
3-246, 3-247. 3-251, 3-252.. 3-253. 3-254. 3-255. 3-256,  3-263. 3-267. 3-27],  3-273, 
3-274. 3-275. 3-276.  3-277.  3-278.  3-279,  3-280.  3-281.  3-282,  4-13.4-26. 4-28.4-55. 
4-69,476,443.4-86,  4-87,4-92.4-96.4-98.  4-99 

Safety Division 3-231 
safety equipment 3-263 
safety manual 3-275 
safety meeting 3-278 
Safety  Officer  3-23 1.3-255.3-274.3-275.3-278.3-219 
Salvation Army 3-252.3-268,499 
San A n d r c s  National Wildlife Refuge 3-79. 3-90. 3-93,  3-103.  3-107. 3-1  12. 3-1 17,  3-145, 

3-151. 3-152. 3-159.  3-176.3-207.  3-218.  3-222.4-68.  4-70.  4-85 
Sin Andres Wildlife Area 3-202 
sanitation 3-269 
Santa Fe  Railroad 3-262 
Search and Rescue 3-207.3-212, 3-262 
seismicity 3-1, 3-7 
self-luminous  devices  ES-12.  2-24, 3-227,4-92 
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septic tank 3-32,  3-33,  3-189.4-1  1.4-12.4-14,  4-18.4-75 
Sierra 3-1. 3-6,  3-7,  3-9,  3-33,  3-66,  3-105.  3-110.  3-116,  3-118.  3-119,  3-120,  3-121, 

3-122.  3-142,  3-147,  3-176.  3-177.  3-181.  3-201.  3-255,  3-257,  3-259,  3-260,  3-261, 
3-262.  3-263.  3-264.  3-265. 3-266. 3-267.  3-268,  3-269.  3-270.  3-272.  4-72 

Sierra  County  3-116.  3-121,  3-122 
simulated disaster' 4-98,4-99 
siren  3-222,  3-260 
Ski Apache 3-171,3-201 
sky cover 3-61 
Small Missile Range 2-6,  2-7.  3-15, 3-49. 3-52,  3-53.  3-155,  3-156.  3-174, 3-179. 3-184, 

socioeconomics  ES-2. ES-5. ES-IO. 1-1, 1-10. 2-15.2-22.  3-118.4-54 
3-195.  3-196.  3-227.  3-237, 11-238.4-15, 4-19,  4-60.  4-70,  4-87 

S O C O ~ ~ O  1-7. 3-66. 3-107. 3-118.  3-119.  3-121.  3-122.  3-176.  3-177.  3-181. 3-206. 3-25!? 
3-257.  3-258..3-259.'3-260,'  3-261;  3-262;  3-263.  3-264,  3-265.  3-266, 3-267. 3-268, 

.~ ~ .~ ~ 
. ~ ~ . ~ .  . - . - . - - - - . 

3-269.  3-270, 3-272. 3-273,  3-274,  3-277,  3-278.  3-280.  3-28],  4-72 
Socorro Electric Cooperative 3-176,3-177.4-72 
solid  propellant 3-276,4-28 
solid waste ES-11.  2-23.  3-176,  3-190.  3-191,  3-192.  3-193.  3-241.  3-242,  3-245,  4-72. 

solid waste management unit (SWdU) 3 -24 .  3-245 
solvents  3-199. 3-240. 3-243, 3-2.45 
sonic boom 3-207.  3-208,  3-209, 3-216. 3-218. 3-220.4-80.4-82,  4-83.4-84.4-85,4-86 

4-75 

Sound Exposure Level (SEL). 3-208.  3-209,  3-212.  3-213.  3-215.  3-216.  3-217,  3-218. 
3-219.  3-220,  3-221,  3-222. 4-80. 4-86 

Southern Pacific Railroad 3-180,?;-199.3-221 
southwestern willow flycatcher  3-104.3-106 
space harbor 2-7.  3-149,  3-155.3-156,4-11.4-60 
space shuttle 2-7, 2-8. 3-156,  3-196,  3-208.  3-240.  3-272,  3-273, 4-1 1. 4-18. 4-30. 4-60. 

4-70,  4-82, 4-83 
Stallion  2-6, 3-15. 3-32.  3-35. 3-109. 3-130. 3-154.  3-162.  3-163,  3-169, 3-174. 3-178. 

3-179,  3-180.  3-186.  3-187. 3-190. 3-19], 3-193. 3-196,  3-199, 3-212, 3-227,  3-234, 
3-242.  3-273.  3-274.  3-277.  3-278, 3-281.4-6.4-37.  4-70,  4-73 

Stallion fire department 3-273, 3-277. 3-278. 3-281 
state monument 3-204. 3-205 
Stinger 2-5 .  2-7.4-16 
suata 3-4,  3-6. 3-7. 3-9 
substation 3-177 
sulfur dioxide 3-66, 3-67. 3-69.4-29.  4-34, 4 4 2  
Surface Atmospheric Measuring System ( S A M s )  3-62,  3-63.3-64, 3-69 
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surface-to-air 1-1. 2-5,  2-6.  3-.147.  4-12,  4-18. 4-23.  4-24.  4-25.  4-26, 4-27.  4-37, 4-60, 
4-100 

surface-to-surface 1-1.2-6,  3-198.4-14,  4-19,  4-27,  4-28,  4-37.4-38.4-60 
Sylthenn@ 3-275 
syncline  3-7 
system  safety  3-273.3-277 
talus 3-1 10.  3-1 17 
target  systems 1-1, 2-7.4-29,4-30,4-38.4-39 
telephone  ES-11. 1-7. 2-23,  3-63,  3-176.  3-179.  3-180.  3-181.  3-257.  3-259.  3-260, 3-27]. 

4-72 
television 3-260,3-261.4-94 
Temperature  Test facility 1-3.3-275.4-96 
testing and updating 3-272 
Texas 1-7. 2-7.  3-5,  3-17.  3-66.  3-93,  3-94.  3-104. 3-106, 3-109.  3-118.  3-119,  3-120, 

3-198. 3-199.3-214. 3-221, 3-241. 3-242,  3-254,  3-265.  3-267.  3-270 
3-121. 3-128.  3-129, 3-140, 3-142. 3-14, 3-145.  3-149.  3-168,  3-169.  3-185,  3-196. 

The Nature Conservancy 3-203 
Theater  Missile  Defense (TMD) 1-7,  1-8.  1-9. 1-10, 2-2.4-1 1. 4-12.4-24,4-29.4-35 
thorium 3-226,3-227.3-237.3-238.4-91,4-92 
threatened  species 3- 106.4-50 
Three Rivers  Peuoglyph  3-201.  .3-202.3-205 
Threshold Limit  Value-Time  Weighted  Average (TLV-TWA) 4-28 
tiering ES-5, ES-6. ES-7, ES-8.. 1-4. 1-5. 2-1. 2-13,  2-15,  2-16,  2-17,  2-18,  2-19, 2-20, 

total suspended  paniculate matter 3-66,3-67,3-69.4-30 
Toxic  Substances Control Act  3-:!36,3-243 
toxicity 2-8. 3-239,  3-241.4-23 
training ES-4, ES-12,  2-7. 2-8, 2-10,  2-12,  2-16.  2-17,  2-24.  3-88, 3-147, 3-156. 3-162, 

2-21. 2-24,  3-1,  3-224.  3-271. 4-1. 4-4. 4-12. 4-18. 443.4-100, 4-101 

3-169, 3-170. 3-178. 3-196.  3-198. 3-207. 3-208,  3-209.  3-210.  3-212,  3-217,  3-232. 
3-241,  3-245.  3-262, 3-263. 3-264,  3-265.  3-266,  3-267, 3-268. 3-270. 3-271, 3-273. 

4-62.  4-72.  4-86.4-88.  4-89 
3-275.  3-277.  3-278. 3-280, 3-282. 4-11. 4-12. 4-18. 4-31, 4-35. 4-42. 4-56.  4-59. 

transit  3-187.3-208, 3-237 
transportation  system 4-75 
Trinity site ES-12, 2-23, 2-24.  3-124.  3-145.  3-149.  3-162,  3-169,  3-174,  3-201. 3-206, 

tritium 3-227 
Truth or Consequences  3-9.3-66..  3-177.3-203.3-204.  3-206,  3-255. 3-257. 3-259, 3-260, 

3-219. 3-227.4-70.  4-78,4-93 

3-261.  3-262.  3-263.  3-264, 3-265. 3-266.  3-267.  3-268.  3-269.  3-270.  3-272 
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Tularosa 1-10, 3-1. 3-3,  3-4,  3-5. 3-6.  3-7.  3-8.  3-9, 3-11, 3-12,  3-17,  3-21, 3-41, 3-52, 
3-61,  3-66,  3-69,  3-70,  3-72,  3-84,  3-86,  3-87.  3-89,  3-92.  3-94,  3-95.  3-104.  3-106. 
3-107,  3-109, 3-1 10. 3-1 1 4 ,  3-1  15. 3-1 16. 3-117.  3-128,  3-129,  3-132.  3-133,  3-135. 
3-140,  3-142, 3.-144. 3-156. 3-195. 3-206,  3-259.4-13.4-19,  4-20.  4-21, 4-26.  4-28 

underground  storage tank (UST)  3-232.3-233.3-245 
ungulate 3-89 
uranium  ES-12,  2-24,  3-12, 3-226.3-237.4-92 
US .  Department of Agriculture  (USDA) 3-9.3-85,  3-90.3-1 16,  3-168.  3-199.  3-256 
US. Fish and Wildlife  Service ( U S W S )  ES-5,  3-89,  3-92,  3-93,  3-94,  3-95. 3-96,  3-102, 

3-103, 3-104, 3-105,  3-107,  3-108.  3-109, 3-1 11. 3-1 14, 3-176.  3-199,  3-202. 3-205, 
4-51,  4-52,  4-53,  4-88 

U.S. Highway  380  3-126.  3-195,  3-202,  3-205.  3-206 
US.  Highway  54 3-195.3-203,3-205.  3-206 
US. Highway 60 3-195 
U.S. Highway70 3-4. 3-126. .3-130. 3-152,  3-155.  3-156,  3-159.  3-180,  3-195.  3-196, 

utilities ES-2. ES-7, ES-11. 1-4, 2-1. 2-2. 2-3, 2-17. 2-23,  3-55,  3-176. 4-59,  4-62.  4-72, 

utility ES-4. 2-12.  3-149.  3-168,  3-236.  3-251 
Valley of Fires Recreation Area 3-203,3-205 
vegetation  classification 3-74 
vegetation map 3-72 
visibility 3-61.  3-66,  3-69.  3-70.  3-71,  4-21,  4-78, 4-79 
volunteer fire department 3-255 
warning system  2-9.3-260 
waste oil 3-232.3-238.3-240 
wastewater ES-4. ES-9. 2-12. 2-21. 3-11. 3-12.  3-30. 3-32. 3-33. 3-189. 4-4. 4-5. 4-11, 

wastewater  treatment  ES-9, 2-12. 2-21. 3-11,3-30,3-32,  3-189,4-12,4-74 
Waterquality'ES-9. 1-11. 2-21, 3..11. 3-12.3-18. 3-20. 3-21,  3-32.  3-35.  3-36.  3-38.  3-39. 

watersupply  ES-9.  1-9,  2-21, 3-11, 3-12,  3-15,  3-20.  3-28,  3-30,  3-33.  3-35,  3-38,  3-41, 

3-206. 4-30. 4-39. 4-69,  4-76.  4-78,  4-95 

4-75 

4-12, 4-16. 4-17. 4-18. 4-19. 4-74 

3-41, 3-42. 345.  3-46, 349,  3-50,  3-52.  3-53,  3-55,  3-56,4:3.4-4. 4-14, 4-15 

4-13, 4-14, 4-15. 4-16, 4-17. 4-19.  4-74 
3 4 5 ,  3-49. 3-52, 3-55, 3-56. 3-60. 3-186,  3-187, 3-264, 3-269,  4-3,  4-5.  4-4. 4- 1 1 ,  

weather ES-IO, 1-3. 2 4 .  2-21,  3-60,  3-61.  3-63.  3-275,  4-19,  4-24,  4-36,  4-43 
weight capacity 4-76 
western snowy plover 3- 104.  3-106 
wetland 3-73,  3-85.  3-86,  3-92,  3-94.  3-95.  3-10?,  3-103.  3-113.  3-114. 3-1 15; 3-116. 

wetland birds 3-92 
3- 1 17, 4-50.  4-53,  4-54 
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W t e  Mountain Wilderness Area 3-201 
W t e  Sands National Monurnemt (WSNM) 3-5,  3-8,  3-9,  3-85,  3-87.  3-93,  3-95.  3-96, 

3-201,  3-204. 3-206.4-68,4-70.4-85 
3-112,  3-123. 3-126, 3-132. 3-145,  3-147,  3-151.  3-152.  3-155.  3-159,  3-176,  3-180. 

White  Sands  Proving  Ground ( I K S P G )  3-8,  3-145,  3-149 
White Sands  Solar  Facility (WSSF) 3-228.4-94 
White Sands Test Facility (WSTF) 2-8. 2-9.  2-21,  3-30.  3-32.  3-33,  3-34,  3-35,  3-36, 

3-160.  3-179.  3-196.  3-221,  3-223.  3-224.  3-225,  3-257.  4-11.  4-12.  4-29.  4-37.  4-38, 
4-39. 4-40, 4-66.4-89.  4-96, 4-97 

whooping crane 3-104.3-106 
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APPENDIX B 
WILDLIFE SPECIES  LIST 

m f i c  Name 

Mammals 
Sorex rnerriarni 
Sorex nanus 
Notiosorex crawfordi 
Myoris auriculus 
Myoris californicus 
Myotis ciliolabnun 
Myotic  evotis 
Myoris leibii 
Myoris lucifugus 
Myotis  thysanodes 
Myotis  velifer 
Myoris volans 
Myotis  yumanensis 
Lpriurus borealis 
h i u r u s  cinereus 
Lasionycreris noctivagans 
Pipistrellus hesperus 
Epresicus fuscus 
Eudetma  maculahun 

Idionycteris phyllotis 
Plecotus townsendii 

Antrozous pallidus 
T a d a d  brasiliensis 
Nvctinomops rnacroris 
S?.lvilagus audubonii 
Sylvilagusjloridanus 
Lepus californicus 

Tamias minimus 
Tamias cinereicollis 

Tamias quadrivinatus 
Ammospermophilus interpres 
Ammospennophilus leucurus 
Spennophilus spilosoma 
Spennophilus tridecemiineatus 

Common Name 

Merriam's shrew 
dwarf shrew 
desert shrew 

California myotis (bat) 
Southwestern myotis (bat) 

Western small-footed  myotis (bat) 
Long-cared myotis (bat) 
eastern small-footed  myotis (bat) 
little brown  myotis (bat) 
hnged  myotis (bat) 
cave myotis (bat) 
long-legged myotis (bat) 
Yuma myotis (bat) 
eastem red  bat 
hoary bat 
silver-haired bat 
western  pipistrelle 
big brown bat 
spotted bat 
Townsends big-eared bat 
Allen's big-eared  bat 

Brazilian  free-tailed  bat 
pallid  bat 

desert cottontail 
eastem cottontail 
black-tailed  jackrabbit 
py-collared chipmunk 
least  chipmunk 
Colorado chipmunk 
Texas antelope ground  squirrel 
white-tailed antelope squirrel 

thirteen-lined  ground squirrel 
spotted ground  squirrel 

big m C - t a i l e d  bit 

WSMR 
Occurrence' 

E 
E 

E 
K 
K 
K 
K 
K 
E 
K 
K 
K 
E 
E 

E 
K 

K 
K 
E 
K 
E 
K 

E 
K 

K 
K 

K 
K 

K 
K 

K 
K 

E 
K 
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Scientific  Name 

Spermophilus variegatus 

Thomomys  bonae 
Cynomys  ludovicianus 

Cratogeomys castanops 
Geomys arenarius 

Perognathusjlavescens 
Perognathusflavus 

Chaetadipus intermedius 
Chaetodipus hispidus 

Dipodomys merriami 
Chaetadipus peniciliatus 

Dipodomys  ordii 
Dipodomys spectabilis 
Rcithrodontomys  megalotis 
Peromyscus  boyiii 

Peromyscus  leucopus 
Peromyscus eremicus 

Peromyscus  nasutus 
Peromyscus maniculatus 

Peromyscus rruei 
Onychomys arenicola 
Onychomys leucogaster 
Sigmodon  fulviventer 
Sigmodon  hispidus 
Neotoma albigulo 
Neotoma mexicana 
Neotoma  micropus 
R a m  norvegicus 
Ramratnu 
Mus  musculus 
ondarm zibethicus 
Znpus hudsonius 
Zapus princeps 
Erethuon dorsatum 
Canis lanm 
Vulpes  velox 
Vulpes  vulpes 
Urocyon cinereoargenteus 

Bassariscus  asmtus 
Ursus amencanus 

Procyon lotor 
Mustela f i e m a  
Taxidea tarus 
Spilogale gracilis 
Mephitis mephitis 

Felis concolor 
Conepatus mesoleucus 

Lynx rufus 
Equus caballus 

Common Name 

rock squirrel 
black-tailed  prairie dog 
Botta's pocket gopher 
desen pocket gopher 
yellow-faced  pocket gopher 
plains  pocket mouse 
silky pocket  mouse 
Hispid pocket mouse 

desert pocket mouse 
rock  pocket mouse 

Ord's  kangaroo rat 
Memam's kangaroo rat 

banner-tailed  kangaroo rat  
western harvest mouse 
brush  mouse 
cactus moue 
whlte-footed mouse 
deer mouse 
nonhern rock mouse 

Mcarns' grasshopper mouse 
pinon moue 

northern grasshopper mouse 
tawny-bellied  cotton ra t  
hispid  cotton rat  
white-throated  woodrat 
Mexican  woodrat 
southern plains woodrat 
Noway rat 
black rat 

common m u s h t  
house mouse 

meadow jumping moue 
western jumping mouse 
common porcupine 
coyote 
kit or swift fox 
red fox 
common &ray fox 
black  bear 

common raccoon 
long-tailed weasel 
American badger 
western  spotted skunk 
striped skunk 
common hog-nosed skunk 
mountain lion 
bobcat 
feral  horse 

ringtall 

WSMR 
Occurrence* 

K 
K 

K 
K 

K 
K 
K 
E 
K 
K 

K 
K 

K 
K 

K 
K 

K 
K 
K 
K 
E 
K 

K 
K 

K 
K 

K 
K 
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K 
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Scientific  Name Common Name 

Tayacsu  tajacu  collared  peccary K 
Cervus elaphus wapiti or elk K 
Odocoileus hemionus mule  deer K 
Antilocapra  americana 
Oryx gazella 

pronghorn K 
gemsbok or oryx K 

Ovis canadensis mexicana desen bighorn sheep K 
Ammotragus lervia  barbary sheep K 

Birds 
Aechmophoms occidentalis western grebe K 
Aechmophorus clarkii Clark's grebe E 
Podiceps aurihcr horned grebe K 
Podiceps nigricollis cared grebe K 
Podilymbus podiceps pied-billed grebe K 
Cavia h e r  common loon K 
Lorus argentam herring g u l l  
Lorus deharensis  

E 
ring-billed g u l l  K 

Loruspipucm 
Lorus philadelphw 

Franklin's gull K 

Xema sabini 
Bonapane's gull K 
Sabine's gull 

Sterna forsteri 
K 

Forstcr's tern 
Sterna hirundo 

K 

Sterna antillarum 
common  tern K 

Chlidoniar niger 
least tern K 

Anous stolidus 
black tern K 
brown noddy 

Phalacrocorar aurim 
K 

Phalacrocorar  brasilianus 
doublecrested cormorant E 
neotropic  cormorant K 

Pelecanus erythrorhynchos  American  white pelican K 
Mergus merganser  common  merganser K 
Mergus  serrator  red-breasted  merganser K 
Lophodytes cucullatus hooded  merganser 

mallard 
E 

Anas plaryrhynchus 
Anar strepera  gadwall 

K 

Anas mericana 
K 

American  wigeon K 
AMs crecca  green-winged  teal K 
Anas discors blue-winged  teal K 
Anac qanoptera cinnamon teal K 
AMS clypeata nonhern shoveler K 
Anas acuta  nonhern  pintail K 
Air sponsa wood  duck K 
Aythya  americana  redhead K 
Ayrhya  valisineria  canvasback K 
Aythya  marila  greater scaup K 
Aythya aftinis lesser scaup K 
Avthya collaris ring-necked  duck K 
Bucepltnla  clangula  common  goldeneye K 
Bucephala  albeola  bufflehead K 
Clangula  hyenralis  oldsquaw K 
Ocura jamaicerlsis  ruddy  duck K 
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Scientific Name 

Chen caerulescens 
Chen rossii 
Anser albijrons 
Branta  canadensis 
Dendrocygna  bicolor 
Cygnus columbianus 
Plegadis  chihi 
Bo taum lentiginosus 

Ardea herodias 
lxobrychus  exilis 

Egrena  thula 
Casmerodius albus 

Bubulcus  ibis 
Butorides virescens 
Nycticorm nycticorar 
Gncr canadensis 
Rallus Iimicola 
P o m  Carolina 

Fulica americana 
Gallinula chloropus 

Phaloropus  lobatus 
Phalaropusfiicaria 

Phalaropus m'cobr 
Recurvirostra  americana 
H i m t o p u s  mexicanus 
Gallinago  gallinago 
Limnodromus scolopaceus 
Calidris himantopus 
Calidris canutus 
Calidris melanotos 
Calidris  bairdii 
Calidris  minutilla 
Calidrir aipina 
Calidris  pusilla 

Calidrisalba 
Calidris mauri 

Linwsa f e d w  
Tringa  melonoleuca 
Tringajlavipes 
Tringa solitaM 
Catoptrophom semipalmatus 
Bamamia longicauda 
Actitis maculaM 
Numenius americanrcr 
Numenius  phaeopus 
Pluvialir  squatarola 
Pluvialis  dominica 
Charadrius vocifem 
Charadrius  semipalmatus 

Common Name 

snow goose 
Ross' goose 
greater white-fronted goose 
Canada goose 
hlvous whistling duck 
tundra swan 
white-faced  ibis 
American  binern 

great blue  heron 
least bittern 

great  egret 
snowy egret 
cattle  egrct 
p n  heron 
black-crowned night  heron 
sandhill crane 
Virgimarail 

common moorhen 
sora 

American C o o t  
red  phalarope 
red-necked phalarope 
Wilson's phalarope 
American  avocet 
black-necked stllt 
common snipe 
long-billed dowitcher 
stilt sandpiper 
red b o t  
pectoral sandpiper 
Baird's sandpiper 
least sandpiper 
dunlin 
semipalmated sandpiper 
western sandpiper 
sanderling 
x n a r b l c d  godwit 
greater yellowlegs 
lesser yellowlegs 
solitary sandpiper 
willet 
upland sandpiper 
spotted sandpiper 
long-billed curlew 
whimbrel 
black-bellied  plover 
American  golden  plover 
lulldeer 
semipalmated plover 

wsm 
Occurrence* 

K 
E 
E 
K 
K 
E 

E 
K 

E 
K 
E 

K 
K 

K 
K 

K 
K 

K 
K 

K 
K 

K 
K 

K 
K 

K 

K 
K 
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K 
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K 
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E 
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K 
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K 
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K 
K 
K 
K 
K 
K 
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Scientific Name Common Name 

Charadrius montanus 
Charadrius alexandritus 

Arenaria  interpres 

Alecioris chukar 
Arenaria mehocephala 

Callipepla squamata 
Callipepla  gambelii 

Meleagris  gallopavo 
Cyrtonyx  montexumae 

Columba  livia 
Z e ~ i d a  macroura 
ZeMida asiatica 
COlWnbiM passeriM 
Colwnbina inca 
Cathanes  aura 
Elanus leucurus 
Ictinia mississippiensis 
Circus cyaneus 
Accipiter striatus 
Accipiter cooperii 
Parabuteo  unicinctus 
Buteo jamaicensis 
Buteo albonotatus 
Buteo swainsoni 
Buteogallus  anthracinus 
Buteo lagopus 
Buteo regalis 
Aquila chrysaetos 
Haliaeetus  leucocephalus 
Falco mexicanus 
Falco  peregrinus 
Falco colwnbarius 
Falco fernoralis 
Falco sparverius 
Pandion haliaetus 
T y o   a h a  " 
Asio otus 
Asio  flammeus 
Strir occidentalis 
Aegolius acadicus 
Otus kenniconii 

Bubo virginianus 
Otusflammeolus 

Speoyo cunicularia 
Glaucidium  pnoma 
Geococcy californianus 
C o c c ~ ~ u s  americanus 

Picoides villosus 
CeTle  aleon 

snowy plover 

ruddy turnstone 
mountain  plover 

chukar 
black tumstone 

Gambel's quail 
scald quail 

wild  turkey 
Montezuma quail 

rock dove 
mourning dove 
white-winged  dove 
common ground-dove 

turkey vulture 
Inca dove 

white-tailed  kite 
Mississippi kite 
northern  harrier 
sharp-shinned  hawk 

Hanis' hawk 
Cooper's hawk 

red-tailed  hawk 
zone-tailed  hawk 

common  black-hawk 
Swainson's hawk 

rough-legged  hawk 
ferruginous  hawk 
golden eagle 
bald eagle 
prairie falcon 
peregrine falcon 
merlin 
Aplomado  falcon 
American kestrcl 
osprey 
barn  owl 
long-eared  owl 

spotted  owl 
shorteared owl 

northem  saw-wher  owl 
western  screech-owl 

pat-horned owl 
flammulated  owl 

burrowing  owl 
northern  pygmy-owl 
greater  roadrunner 
yellow-billed  cuckoo 
belted  kingfisher 
hairy woodpecker 

WSMR 
Occurrence' 

K 

K 
K 

K 

K 
K 

K 
K 

K 
K 

K 
K 
K 
E 
K 
K 

~~ 
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Scientific  Name 

Picoides pubescens 
Picoides scalaris 

Sphyrapicus  nuchalis 
Picoides tndacrylus 

Sphyrapicus  thyroideus 
Melanerpes erythrocephalus 
Melanerpes  formicivorus 
Melanerpes lewis 
Colaptes  aurates 
Caprimulgus  vociferus 
Phalaenoptilus  nutallii 
Chordeiles minor 

Aeronautes saxatalis 
Chordeiles acutipennis 

Archilochus a l d r i  

Selaphorus platycercus 
Calypte costae 

Selasphoms N@S 
Tyrannus vem'calis 

Myiarchus cinerascens 
Tvrannus  vociferans 

Myiarchus tuberculifer 
Sayornis saya 
Sayornis nigricans 
Contopus  borealis 
Contopus  sordidulus 

E m p i d m  traillii 
Empidonax occidentalis 

Empidonax  hammondii 
Empidonax oberholseri 
Empidonax  wrightii 
Pyrocephalus rubinus 
Eremophila alpestris 
Cyanocina aelleri 
Aphelocom coerulescens 
Aphelocom ultramarina 
Corvus Cora 
Corvus  cryptoleucus 
COWUS brachyrhynchos 
Nucifraga columbiana 
Gymnorhinus  cyanocephalus 
Sturnus  vulgaris 
Molothm ater 
Xanthocephalus mthocephalus 
Agelaius  phoeniceus 
Sturnella m g M  
Sturnella  neglecta 
Icterus parisomrn 
Icterus cucullatus 

Common Name 

downy woodpecker 
ladder-backed  woodpecker 
three-toed  woodpecker 
red-naped sapsucker 

red-headed woodpecker 
Williamson's sapsucker 

acorn woodpecker 
Lewis' woodpecker 
northern  flicker 
whip-poor-will 
common poorwill 
common nighthawk 
lesser nighthawk 

black-chmned  hummingbird 
white-throated swift 

Costa's hummingbird 

Rufous hummingbird 
western kingbird 
Cassin's kmgbird 
ash-throated  flycatcher 
dusky-capped  flycatcher 
Say's phoebe 
black  phoebe 
olive-sided  flycatcher 
western wood pewee 
Cordilleran  flycatcher 
willow  flycatcher 
Hammonds flycatcher 

gray  flycatcher 
dusky  flycatcher 

horned  lark 
vermilion  flycatcher 

Steller's jay 

gray-breasted jay 
=rub jay 

common raven 
Chihuahuan  raven 

Clark's nutcracker 
American crow 

pinyon jay 
European starling 

yellow-headed  blackbird 
brown-headed  cowbird 

red-winged  blackbird 
eastern  meadowlark 
western  meadowlark 

hooded oriole 
Scott's oriole 

broad-tailed  hummingbird 

.. . 

w s m  
Occurrence' 

E 

E 
K 

K 
E 
E 
K 
E 
K 
E 
K 

K 
K 

K 
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K 
K 
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K 
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. .  Sclenbfic Name 

Icterus  galbula 
Euphagus cyanocephalus 
Quiscalus quiscula 
Quiscalus mexicanus 
Coccothraustes vespertinus 
Pinicola  enucleator 
Carpodacus cassinii 

Loxia curvirostra 
Carpodacus mexicanus 

Carduelis tristis 
Carduelis  psalrrio 
Carduelu lmvrencei 
Carduelis pinus 
Calcarius omam 
Calcarius mccownii 
Pweceres graminercr 
Passerculus sandwichensis 
Ammodramus bairdii 
Ammodramus  savannarum 
Chondestes g r a m c u s  
Zonotri'chia  querula 
Zonotrichia leucophrys 
Zonotrichia  albicollis 
Spizella  arborea 
Spizella passerina 
Spuella pall& 
Spizella breweri 

Junco hyemalis 
Spuella atrogularis 

Amphispiza bilineata 
Amphispiza belli 
Aimophila cassinii 
Aimophila NJ~CCPS 

Melospiza  melodia 
Melospiza  licolnii 
Parserella  iliaca 
Pipilo eryrhrophthalmus 
Pipilo chlorurus 
Pipilo fuscus 

Pheucticus ludovicianus 
Cardinalis sinuatus 

Pheucticus melanocephalus 
Guiraca caedea 
Passerina  cyanea 
Passerinn  amoena 
Passerina  versicolor 
Parserinn  ciris 
Spiza  americana 
Calamospiza melanocory - 

Common Name 

nonhem oriole 
Brewer's blackbird 
common grackle 
great-tailed grackle 
evening grosbeak 

. Cassin's finch 
pine grosbeak 

house finch 
red crossbill 
American  goldfinch 

Lawrence's goldfinch 
lesser goldfinch 

pine siskin 
chestnutcollared longspur 
McCown's longspur 
vesper sparrow 

Bairds sparrow 
Savannah sparrow 

grashopper sparrow 
lark sparrow 
Harris' sparrow 
white-crowned sparrow 
white-throated sparrow 
American v ~ e  sparrow 
chipping sparrow 
clay-colored sparrow 
Brewer's  sparrow 
black-chinned sparrow 

black-throated sparrow 
darkzyed  junco 

sage sparrow 
Cassin's sparrow 

song sparrow 
Lincoln's sparrow 
fox sparrow 
rufous-sided towhee 
green-tailed  towhee 
canyon  towhee 
pyrrhuloxia 
rose-breasted grosbeak 

blue grosbeak 
indipbunting 
lazuli bunting 
varied  bunting 
painted  bunting 
dickcissel 
lark  bunting 

NfouS-mwncd sparrow 

black-headed grosbeak 

WSMR 
Occurrence* 

K 

K 
K 

K 
K 
K 
K 
K 
E 
K 
K 
K 
K 

E 
K 

K 

K 
K 
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E 
K 

K 
K 
K 

K 
K 

K 

K 
K 

K 
K 
K 
K 
K 
K 
E 
K 
K 
K 
K 
K 
K 
K 
K 
K 

E 
K 

K 
K 

.. . 
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WSMR  RANGE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

Scientific Name 

Piranga  Iudoviciana 
Pirangaflnva 
Pirmga rubra 

Hirundo pyrrhonora 
Progne subis 

Hirundo rustica 
Tachycineta bicolor 
Tachycineta thahsina 
Riparia riprin 

Bombycilla cedrorwn 
Stelgidopreryx serripennis 

his excubitor 
Phainopepla nitens 

h i u s  ludovicianus 
Vireo gilvus 
Vireo  solitanus 
Vireo bellii 
Vireo vicinior 
Mniotilm varin 
Vermivora luciae 
Vermivora virginiae 
Vermivora nqicapilla 

Parulaamelicana 
Vermivora  celata 

Dendroica  petechia 
Dendroica  coronata 
Dendroicn gmciae  
Dendroica nigrescens 
Dendroica virens 
Dendroica townsendi 
Dendroica plmomn 
Seiurus aurocapillus 
Seiurus noveboraccnsis 
Oporornis tolmiei 
Geothlypis trichar 
Icterin virens 

Setophaga  ruticilla 
Wilronia pusilla 

Myioborus picra 

Anthus rubescens 
Passer domesticus 

Oreoscoptes monzanus 
Mimus  polyglottos 
Toxostoma rujiim 
Toxostorna curvirostre 
Toxostotna crissale 

Salpinctes obsoletus 
Campylorhynchus brunneicapillus 

Catherpes mexicanus 

Common Name 

hepatic  tanager 
western  tanager 

purple martin 
summer tanager 

cliff  swallow 
barn swallow 
tree swallow 
violet-green  swallow 
bank swallow 
northern rough-winged swallow 
cedar waxwing 
phamopcpla 

loggerhead shrike 
northern shrike 

warbling virco 
solitary vireo 
Bell's vireo 

black-and-white  warbler 
gray virco 

Lucy's warbler 
Virginia's warbler 
Nashville warbler 
orange-crowned warbler 
northern  parula 
yellow warbler 
yellow-rumped warbler 
Grace's warbler 

black-throated green  warbler 
black-throated gray  warbler 

Townsends warbler 
palm warbler 
ovenbird 
nonhcrn waterthrush 
Macgillivray's warbler 
common yellowthroat 

Wilson's warbler 
yellow-breasted  chat 

painted redstan 
American redstart 

house sparrow 
American pipit 

northern  mockingbird 
sage thrasher 

curve-billed  thrasher 
brown thrasher 

crissal  thrasher 
cactus w e n  

canyon  wren 
rock wren 

WSMR 
Occurrence* 

K 
K 
K 
K 
K 
K 
K 

K 
K 

K 
K 
K 
K 
K 
K 
K 

K 
K 

E 
K 
K 
E 
K 

K 
K 

E 
K 

K 
K 

K 
K 

E 
K 
K 
K 
E 
K 

K 
K 

K 
K 

K 
K 
K 
K 
K 
K 
K 
K 
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WSMR RANGE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

scientific Name 

Thryomanes bewickii 
Troglodytes  aedon 
Cistothorus palustris 
C e n h  awaericm 
Sina carolinensir 
Sina canadensis 
Sina pygmaea 
P a m  inomatus 
P a m  wollweberi 
P a m  gambeli 
Psaltriparus minimus 
Auriparusjlnviceps 
Regulus satrapa 
Regulus calendula 
Polioprila  caerulea 

Myadestes  townsendi 
Polioptila melanura 

Carham usmlatus 
Carhanu g ~ n ~ n ~ r  

Siala sialis 
Turdus migratorius 

Sialia mexicana 
Sialia curmcoides 

Reptiles 
Terrapene ornata 
Kinosternon  flavescens 
Croraphytus collaris 
Gambelia  wislkenii 
Coleonyx  brevis 
Hemidactylw ntrcicus 

. Cnemidophorus exsanguis 
Cnemidophonu grahamii 
Cnemidophorus inomatus 
Cnemidophorus neomexicanus 

Cnemidophorus uniparens 
Cnemidophorus  rigris 

Holbrookia maculata 
Cophosaurus texanus 

Phwnosoma  comuwm 
Phwnosoma douglassi 
Phrynosoma modestum 
Sceloporus magister 
Sceloporus poinsetti 
Sceloporus undulatus 
Urosaums ornatus 
Uta  stansburiana 
Eunleces multivirgatus 
Eumeces obsoletus 

Common Name 

Bewick's wren 
house wren 

brown creeper 
marsh wren 

red-breasted  nuthatch 
white-breasted  nuthatch 

pygmy nuthatch 
plain titmouse 
bridled titmouse 
mountain  chickadee 
bushtit 
verdin 
golden-crowned  kinglet 
ruby-crowned  kinglet 
blue-gray  gnatcatcher 
black-tailed  gnatcatcher 
Townsend's solitaire 
Swainson's thrush 
hermit thrush 
American  robin 
eastern  bluebird 
western  bluebird 
mountain  bluebird 

ornate box turtle 
yellow mud turtle 
collared lizard 

Texas banded gecko 
longnose  leopard  lizard 

Mediterranean gecko 
Chihuahuan spotted whipt 
checkered  whiptail 
little striped  whiptail 
New  Mexican  whiptail 
western  whiptail 
desen grassland  whiptail 
greater  earless  lizard 

Texas horned  lizard 
lesser earless lizard 

short-horned  lizard 
roundtail  horned  lizard 

crevice  spiny  lizard 
desen spiny  lizard 

prairie  lizard 
tree lizard 
side-blotched  lizard 
many-lined  skink 
Great  Plains  skink 

ail 

wsm 
Occurrence* 

K 
K 
K 
K 
E 

E 
K 

E 
K 

K 

K 
K 

K 

K 
K 

K 
K 

K 

K 
K 

K 
K 
K 

E 
K 

K 
K 

E 
E 
K 
K 

K 
K 
K 
K 
K 
K 
K 
K 

K 
K 

K 
K 
K 
K 
E 
K 
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WSMR RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

Scientific Name 

Leprotyphlops dulcis 

AI~ZOM eiegans 
L-eprotyphiops humiiis 

Bogenophis  subocularis 
Coluber  constricror 
Diadophus punctatus 
Elaphe  gunata 
Gyalopion  canum 
Hererodon nasicus 
Hypsigiena  torquata 
Lampropeitis get& 
Lampropeltis triangulwn 
Masticophis flagellum 
Masticophis raeniarus 
Pimophis  meianoieucus 
Rhinocheilus leconrei 

Salvadora grahamiae 
Salvadora desem'cola 

Sonora  semiannulara 
Tantilla hobartsmithi 
T ~ t i h  nigriceps 
Thomnophis  cyrfopsis 
Thamnophis  elegans 
Thamnophis tirarcianus 
Thornnophis sinalis 
Trimorphodon biscutancc 
Tropidocionion linearum 
Croralus amox 
Croralus  ieprdus 
Crotalus molossus 
Crotalus vindis 
Sistruru  catenam 

Amphibians 
Ambystoma tigrinum 

Spea bombifram 
Scaphiopur  couchii 

Bufo  cognatus 
Spea multiplicara 

Bufo  debiiis 
Bufo punctatus 
Bufo  woodhouseii 
Raw caresbeiana 
Hyla arenicolor 

Fish 
Cyprinrdon  tularosa 

Lepomis macrochims 
Cyprinus carpi0 

Common Name 

Texas blind snake 
western blind snake 
glossy snake 
Trans-Pecos rat snake 
racer 
ringneck snake 
Great Plains rat snake 
western hooknose snake 

night  snake 
western hognose snake 

common kingsnake 
milk snake 
coachwhp 
striped whipsnake 
bullsnake 
longnose snake 
Big Bend patchnose snake 
mountain patchnose snake 
ground snake 

plains blackhead snake 
southwestern blackhead snake 

blackneck garter snake 
western emstrial tarter snake 
checkered garter snake 
common garter snake 
l y r e  snake 
lined snake 

rock raalesnake 
western dmnondback rattlesnake 

blacktail ranlesnake 
western rattlesnake 
massasauga 

tiger salamander 

plains spadefoot toad 
Couch's spadefoot toad 

New Mexico spadefoot toad 
Great Plains toad 
green  toad 
red-spotted toad 
Woodhouse's toad 
bullfrog 
canyon treefrog 

Whte Sands pupfish 
carp 
bluegill 

WSMR 
Occurrence' 

E 
K 
K 
K 
E 

E 
K 

K 
K 
K 
K 
E 

K 
K 
~. 

K 
K 

K 
K 

K 
E ~ 

K 
K 
E 
E 

E 
E 

E 

K 
K 

K 
K 
K 

K 

K 
K 

K 
K 
K 
K 
E 
E 
E 

K 
K 
K 

B-IO 



WSMR  FIANCE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

Scientific Name 

Microptems salmonoides 
Gambusia afinis 
Carissus auratus 

Flatworms 
F. Planariidae 

Snails 
Bulimulus  dealbatus  sspp. 
Euconulus  fulvus 
Hawaiia  minuscula 
Holospira roemeri 
Retinella indentara 
Sniarura meridionalis 
7hysanophora hornii 
Vallonia perspectiva 

Sonorella orientis 
F. Helminthoglyptida 

F. Hydrobildae 
Cochlicopa lubrica 

F. Oreohelicidae 
Oreohelu socorroensis 

F. Physidae 
Physa  virgata 

Ashmunella ham'si 
F. Polygyridae 

Ashmunella kochi coballoensis 
Ashmunella  kochi kochi 
Ashmunella kochi sanandresensis 
Ashmunella  pasonis  pasonis 
Ashmunella salinasensis 

F. Pupillidae 
Gastrocopta ashmuni 
Gastrocopra  pellucida 

Pupilla  sonorana 
Gasnocopra pilsbyana 

F. Succineidae 

F. Veniginidae 
Verrigo gouldii 

Common Name 

largemouth bass 

goldfish 
mosquitofish 

flatworms 

Oscura  Mountain  land  snail 

land  snail 
land  snail 
land  snail 
land  snail 
land  snail 
land snail 

WSMR 
Occurrence' 

K 

K 
K 

K 

K 

K 
K 

K 
K 

K 
K 

K 

K 
K 

K 
K 

K 
K 

K 
K 

K 
K 
K 
K 
K 
K 
K 

K 

K 
K 

K 
K 

K 

K 
K 
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WSMR  RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

Scientific Name 

Ear thworms 
F. Lumbricidae 
F. Tubificidae 

Arachnids 
F. B o h d a e  
F. Eremobatidae 

F. Araneidae 
F. Thelyphonidae 

F. Lycosidae 
F. Salcticidae 
F. Theraphosidae 
F. Theridiidae 
F. Thomisidae 
F. Trombidiidae 

Crustaceans 
F. Gammaridae 
Gommnm lacrutis 

Insects 
F. Machilidae 
F. Lepismatidae 
F. Entomobryidae 

F. Baetidae 
Callibaetis sp. 

F. Siphlonuridae 

F. Aeshnidae 
A n a  sp. 

F. Coenagrionidae 
Enallagma sp. 

F. Libelldidae 
Pseudoloen  superbus 

F. Acrididae 
F. Blanellidae 
F. Grillacrididae 
F. Grillidae 
F. Mantidae 
F. Phasmatidae 
F. Tcttigoniidae 

F. Labiidae 
F. Termitidae 

F. Aphididae 

Common Name 

earthworm 
aquatic annelid 

scorpion 
solpugids 
whip scorpion 
orb weaver 

jumping spiders 
wolf spider 

tarantula 
black widow 
crab spider 
velvet mites 

gammarid amphipod 

jumping bristletad 
silverfish 
common springtail 

Baetid mayflies 

Siphlonurid mayflies 

darner 

damselfly. narrow-winged 

dragonflycommon shmmer 

grasshopper 

Jerusalem and cave crickets 
German cockroach 

black  cricket 
praying mantis . 
walking  stick 
long-homed grasshopper 
termite 
linle earwig 
aphid 

wsm 
Occurrence* 

K 
K 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

K 
K 

K 

K 
K 

K 
K 

K 

K 
K 

K 
K 

K 
K 

K 

K 
K 

K 
K 
K 
K 
K 
K 
K 
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WSMR  RANGE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

Scientific  Name 

F. Belostomatidae 
Abedus sp. 

F. Cercopidae 
F. Cicadellidae 
F. Cicadidae 
F. Coreidae 

F. Corixidae 
Trichocorim sp. 

F. Corizidae 
F. Dictyopharidae 
F. Ratidae 

F. Gemdae 
Gerris sp. 

F. Lygaeidae 
F. Miridae 
F. Nabidae 

F. Notonectidae 
Noronecra sp. 

F. Pentatomidae 
F. Pyrrhocoridae 
F. Scutelleridae 

F. Veliidae 
Microvelia sp. 

F. Chrysopidae 
F. Myrmeleontidae 
F. Anthicidae 
F. Bostrichidae 
F. Bupresitidae 
F. Carabidae 
F. Cerarnbycidae 
F. Chrysomelidae 

F. Cicindelidae 
Cicindela  nevadica  olmosa 

F. Cleridae 
F. Coccinelidae 
F. Curuculionidae 
F. Dermestidae 
F. Dysticidae 

Common Name 

giant water bug 

spittlebug or froghopper 

cicada 
leafhopper 

leaf-footed  bug 

water  boatmen 

scentless plant bug 
planthopper 
planthopper 

water strider 

seed bug 
plant  bug 
damsel bug 

backswimmer 

stink bug 
red  bug 
shield-backed  bug 

water skimmer 

grccn lacewing 

antWte flower beetle 
an t  lion 

branch  and  twig borer 
metallic  wood-boring  beetle 
ground  beetle 
longhorn  beetle 
leaf beetle  (cucumber) 

tiger beetle 
Los Olmos tiger  beetle 

checkered  beetle 
lady  beetle 
snout  beetles 
dermestid  beetle 
predacious  diving  beetles 

wsm 
Occurrence* 

K 
K 

K 
K 
K 
K 

K 
K 

K 
K 
K 

K 
K 

K 
K 
K 

K 
K 

K 
K 
K 

K 
K 

K 
K 
K 
K 
K 
K 
K 
K 

E 
K 

K 
K 

K 
K 

K 
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WSMR RANGE-WIDE  ENVIRONMENTAL  IMPACT  STATEMENT 

Scientific Name 

F. Hydrophilidae 
Berosus sp. 

F. Elateridae 

F. Elmidae 
Microcylloepus sp. 

F. Haliplidae 
Haliplus sp. 

F. Histeridae 
F. Lucanidae 
F. Malachiidae 
F. Meloidae 
F. Melolonthinae 
F. Oedemeridae 
F. Scarabaeidae 
F. Silpbidae 

F. Lmnephilidae 
F. Tenebrionidae 

Hesperophylax sp. 

F. Danaidae 
F. Gelechiidae 
F. Hesperiidae 
F. Incurvaridae 
F. Lycaenidae 
F. Noctuidae 
F. Nymphalidae 
F. Papilionidae 
F. Pieridae 
F. Sphingidae 
F. Asilidae 

F. Calliphoridae 
F. Bombyliidae 

F. Culicidae 
F. Chuonomidae 

F. Dolichopoddae 
F. Ephydridae 

F. Otitidae 
F. Muscidae 

F. Sacrophagidae 
F. Simuliidae 
F. Syrphidae 
F. Tabanidae 
F. Tachinidae 
F. Tipulidae 
F. Anthophoridae 

common Name 

water scavenger beetle 

click  beetle 

rifle  beetle 

crawling  water beerle 

hister beetle 
stag beetle 
soft-winged flower beetle 
blister  beetle 
jumbeetlc 
false blister  beetle (oedemerid) 
dung beetle 
carrion  beetle 
darkhg beetle 
notthem caddisflies 

milkweed  butterfly 
gelechid moth 

yucca moth 
skipper 

gossamer-winged butterfly 
noctuid  moth 
brush-footed  butterfly 
butterfly (swallowtail) 
moth (whites,  sulphurs) 
sphinx or hawk moth 
robber fly 

midge 
blow fly 

long-legged fly 
mosquito 

shore fly 
house fly 
piclure-winged fly (otitid) 
flesh fly 
gnat 
flower fly 

Tachmid fly 
deer and  horse flies 

crane fly 
carpenter bee 

. .  

fly 

WSMR 
Occurrence* 

K 
K 

K 

K 
K 

K 
K 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

K ~~ 

K 
K 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
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WSMR R.4NCE-WIDE ENVIRONMENTAL IMPACT  STATEMENT 

Scientific Name common Name 

F. Apidae 
F. Colletidae 
F. Cynipidae 

F. Halictidae 
F. Fonnicidae 

F. Halictidae 
F. Ichneumonidae 
F. Megachilidae 
F. Mutillidae 
F. Pompilidae 
F. Scoliidae 
F. Sphecidae 
F. Sphecidae 
F. Tiphiidae 
F. Vespidae 

Centipedes 
F. Scolopendridae 

honey  bee  and  bumble bee 
colletid bee 
gall wasp or cynipid 

sweat bee 

Ichneumon wasp 
augochlora  green  metallic 

leafcuning bee 
velvet  ant 
tarantula hawk (spider wasp) 
Scollid wasp 
mud dobber 
digger  wasp 
Tiphiid wasp and  others 
paper wasp (yellow jacket) 

ant 

giant  desert  centipede 

wshm 
Occurrence' 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K ~~ 

K 
K 

K 

* K - Wildlife  known  to occur or that has occurred on WSMR. 
E - Wildlife  expected to occur on WSMR. 
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WSMR RANGE-WIDE ENVIRONMENTAL IMPACT  STATEMENT 

APPENDIX C 
WSMR REAL PROPERTY INVENTORY 

The following is an inventory of WSMR real property that is slated for historic 
significance between 1994 and 2004. 

Construction 

1943 

1945 

1946 

1941 

Building 
U& 
29348 

01538 
2081 1 
2618 15 

01795 
01525 
20819 
20820 
19243 
01  592 
19300 
23101 

00108 
01.558 

00 109 
00117 
001 18 

00357 
00:119 

22850 
192!44 
19:120 
2  1763 

004. 1 8 
004 20 

01419 
00442 

Jkscriprion 

FW runway 

lab. general purpose 
GM facility 
GM facili6 

WVEH WASH UNC 
om facility 
GM facility 
GM facility 
PROP SYS facility 
general storehouse 
general storehouse 
general purpose warehouse 
administration. general  purpose 
administration. general  purpose 
adminisnation. general  purpose 
administration. general  purpose 
administration, general  purpose 
administration. general  purpose 
administration. general  purpose 
ELEV WA STOR  TK 
ELEV WA STOR  TK 
ELEV WA STOR  TK 
!LEV WA STOR  TK 

general storehouse 
general  storehouse 
general storehouse 
general aorehouse 

c- 1 



WSMR RANGE-WIDE  ENVIRONMENTAL  IMPACT STATEMENT 

Construction 
- Date 

I3uilding 
Number 

1947. continued 01420 
01421 
0 1422 
01423 
01424 
01425 
00148 
21610 

001 50 
00149 

00419 
00890 

00472 
0042 1 

00422 

29266 
21313 
Q 1790 

1948 

100910 

00930 
00928 

00932 
00934 
00936 
00230 
0023 1 
29267 
009 12 
(K)914 
009  16 
(0938 

CWl8 
(0940 

cm22 
00920 

00942 
00924 

a0946 
am44 

00948 
00950 
00960 
00964 
00966 
00904 

Descriorion 

general storehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
adrmnistration. general purpose 
administration. general purpose 
adrmnistration, general purpose 
administration, general purpose 
exchange warehouse 
recreation building 

thrift shop 
skating rink 

arms building 

diesel  oil Str 
LTWINDDIRIND 
VEH h4NT SH DS 
general storehouse 
administration, general purpose 
FH COL 
FH COL 

F H L C & M J  
FHLC&MJ 

F H L C & M J  
community center 
community center 
bath house 
outdoor swimming pool 
gas store tanks 
SEN ENL QTRS 
SEN ENL Q T R S  
SEN ENL QTRS 
SEN ENL QTRS 
SEN ENL QTRS 
off Qm Mil 
off Qtrs Mil 
off QtrS. Mil 
o f f  Qtrs Mil 
Off QtrS.Mil 
Off Qm M i l  
Off QtrS.Mil 
Off Qm Mil 
Off Qtrs Tran 
Off Qm Tran 
Off Qtrs Tran 
Off  Qtrs Tran 
FH NCO & ENL 
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WSMR RANCE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

Construction Building 
Date - E m  
1948, continued 130906 

130968 
IN970 

IN974 
IN972 

I0976 
00978 
00980 

1949 

1950 

01797 

0 1554 
01764 

01765 
:!2253 
01768 
I. 1182 
212255 

01756 
1.924 1 

19242 
2.045 1 
20454 
2.1870 
21880 
2.1910 
21911 
21912 
2 1925 
221 10 
22640 
2282 1 
23015 
23310 

~~ ~~ 

~~. .. 

23510 
23512 
24802 
25061 
2548 1 
25482 
27650 
28170 

29320 
28881 

29760 
2'3322 

29902 
310430 
2!?760 

pescriotion 

FI-I NCO & ENL 
Off Qtrs Tran 
Off Qtrs Tran 
Off Qtrs Tran 

Off Qtrs Tran 
Off Qtrs Tran 

Off Qtrs Tran 
Off Qtrs Tran 

FE maintenance shop 
diesel Sta building 

GM facilq 

general storehouse 
general storehouse 

engineer admirustration  building 
general purpose playground 
Seu Tk Dm Fid 
faliout shelters 
public  toilet 

FE maintenance shop 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron'Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp  Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
elecuon Eqp Facb 
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WSMR  RANGE-WIDE ENWRONMENTAL IMPACT STATEMENT 

Construction 
- D e  

1950. continued 

Building 
Number 

29902 
30430 
31350 

28010 
32970 

2 1560 
20500 
25062 
21690 
19240 
01778 

01851 
00315 

20102 
20104 
207  12 
21000 

21574 
21001 

~ .. 

28012 
01870 
1 1  102 
11104 
11106 
1 1  108 
11114 
11116 
11118 
I 1  120 
I1 122 
:I 1124 
I1126 
I! 1128 
I. 1 130 
1 1  132' 
I 1  134 
11136 
11138 
I 1  140 
1 1  142 
1 1 1 4 4  

1 1  148 
I 1  146 
~~. ~ 

1 1  151 
1 1  153 
1 1  155 
11157 
I 1  159 
11161 

pescriotion 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron E q p  Facb 
electron Eqp Facb 

electron Eqp Fac 
electron Eqp Fac 
high explosive magazine 
general purpose magazine 
SUP maintenance warehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
general storehouse 
a h s t r a t i o n ,  general purpose 
FHCG&WO 
FHCG&WO 

FHCG&WO 
FHCG&WO 

FHCG&WO 
FHCG&WO 

FHCG&WO 

om facility 

FHCG&WO 
FHCG&WO 
FHCG&WO 
FHCG&WO 
FH CG .& WO 

- 

FH CG & wo 
FHCG&WO 
FHCG&WO 

FHCG&WO 
FHCG&WO 

- 

FHCG&WO 
FHCG&WO 
FHCG&WO 

FHCG&WO 
FHCG&WO 

FHCG&WO 
FHCG&WO 

FHCG&WO 
FHCG&WO 

FHCG&WO 
FHCG&WO 



WSMR  RANGE-WIDE  ENV~RONMENTAL  IMPACT STATEMENT 

Construction 
Date 

Building 
- Fumber 

1950. continued 11163 
'I 1164 
:I 1166 
:I 1168 
11 170 
00250 
30883 
3 1352 
33483 
88010 
0 1794 
I765 I 
27900 
3 1572 

0063 1 

a0635 
00632 

a0637 
a064 1 
00643 
00645 
00647 
00649 
0065 I 
00652 
00654 
00656 

00659 
00657 

0066 1 
OD7 16 

037 19 
OD7  18 

03721 
03723 
03724 

011728 
00730 
00732 
00733 
00735 
00737 
007 3 9 
00742 

011726 

Descrjution 

F H C G & W O  
F H C G & W O  
F H C G & W O  
F H C G & W O  
F H C G & W O  
recreation center 
gas storage tanks 
gas storage tanks 
gas storage tanks 
fire dami system 
UCH MNT SH DS 
electron EUO Facb 

FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 

FH NCO & ENL 

FH NCO & ENL 
FH NCO & ENL 
~ ~~~ ~ ~~ " - 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO 8: ENL 

FH NCO 8: ENL 
FH NCO 6: ENL 

FH NCO 6: ENL 
FH NCO 8: ENL 

c-5 



WShlR RANGE-WIDE  ENVIRONMENTAL  IMPACT  STATEMENT 

Construction Building 
!&E !\iumber 

1950, continued 00743 
00745 
11 173 
11 174 

195 I 

11 176 
11  177 
11 179 
11 180 
12202 
12204 
12206 
12208 
12210 
12212 
12214 
12216 
112218 
006 10 
006 I 1 
00613 
006 15 
C%17 
(106 19 
cm20 
03801 

00805 
00806 
00808 
00809 
008 1 1 

00814 
OD8 12 

013501 
OD815 

013952 
00954 
00956 
00958 
00962 
1111lO 
11!112 
00 155 

00658 
00655 

001662 
00660 

a0803 

0087  15 

Descriotion 

FH NCO & ENL. 
FH NCO & ENL 
F H C G & W O  
F H C G & W O  
F H C G & W O  

F H C G & W O  
M C G & W O  

F H C G & W O  
F H C G & W O  
F H C G & W O  
F H C G & W O  
F H C G & W O  
F H C G & W O  
F H C G & W O  .~.""  - 

F H C G & W O  
F H C G & W O  

FH NCO & ENL 
F H C G & W O  

FH NCO & ENL 
FH NCO & ENL ~~~~ ~~ - 
FHNCO&ENL 
FHNCO&ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FHNCO&ENL 
FWNCO&ENL 
FH NCO & ENL 
FHNCO&ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FHNCO&ENL 

Off Qtrs Tran 
Off Qm Tran 

Off Qtrs Tran 
Off Qtrs T m  

Off Qus Tan 
Off Qtrs Tran 

Off Qtrs Tran 
Off Qtrs Tran 

fm station 

detached garages 
detached garages 
detached garages 

detached garages 
detached garages 

C-6 



WSMR RANCE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

Construction  Building 
Dare Yurnber Descriotion 

195 1, continued 007 17 
00720 

detached garages 

00722 
detached garages 
detached garages 

00725 detached garages 
00727 detached garages 
00729 detached  garages 
0073 1 detached garages 
00734 detached  garages 
00736 detached garages 
00738 
00740 

detached garages 
detached  garages 

0074 1 
00744 

detached garages 
detached garages 

00746 detached  garages 
00807 detached garages 
008 10 
008 13 

detached  garages 
detached  garages 

008 16 
00907 

detached  garages 
detached  garages 

(091 1 detached  garages 
(0609 detached  garages 
006 12 
006 14 

detached  garages 
detached  garages 

(06 1 6 detached  garages 
(06 1 8 detached  garages 
(062 1 
(0624 

detached  garages 

(0626 
detached  garages 
detached  garages 

(00628 detached  garages 
C0630 detached  garages 
C0633 detached  garages 
E0634 
CQ636 

detached  garages 

c0640 
detached  garages 
detached  garages 

c0642 detached  garages 
00644 detached  garages 
C0646 
C0648 

detached  garages 
detached  garages 

00650 
00653 

.detached  garages 
detached  garages 

01867 public  toilet 

21318 
2.1326 FW runway 

FW AC PK apron 
21314 ROT LT beacon 
21311 AF OPS building 
003  16 gas chamber 
081303 auto r i f l e  ranee 
(3,1776 
20455 

battery  shop 
electron Eqp Facb 

c-7 



WSMR RANGE-WIDE ENVIIRONMENTAL IMPACT STATEMENT 

Construction :Building 
Date Number 

195 I ,  conLinued 

1952 

221  12 
29059 
29370 
29375 
29380 
347 10 
29290 
21538 
21528 
21532 
21536 

01738 
2 1542 
21  105 
00100 
01530 
00360 
00362 
00364 
00365 

01758 
800370 

100145 
00270 
130254 
l ” 3 4  
W436 
W227 
00322 
10292 
10350 

00502 

30724 
33207 

01510 
;!4804 

01784 
;!3396 

01552 
01742 

23452 
c0304 
20457 
20452 
207 10 

Descriotion 

electron Eqp Fac 
electron Eqp Fac 

electron Eqp Fac 
electron Eqp Fac 
electron Eqp Fac 
electron Eqp Fac 
electron Eqp Fac 
general purpose magazine 
Liq Propl SU 
Liq Ropl Str 
L1q Ropl SU 
Liq Propl Str 

general storehouse 
general storehouse 

general storehouse 
general storehouse 
vet  facility 
post HQ building 
administration. general purpose 
administration, general purpose 
administration, general purpose 
administration, general purpose 
adrmnisuation. general purpose 
adrmnistration, building R&D 
administration, general purpose 
u n i t  chapel 
EXCH SVC STA 
THTR WlDRESS Rh4 

tennis courts 
switch sta 
GND STOR TK’ 
water well WPS 

OffQmMil 
diesel oil Str 
XMTR building radio 
weather station 
OPS general purpose 
Barr Explo 
VEH MNT SH DS 
FE facility 
metallurgy lab 
GM facility 
C O W  EQP facility 
COMP EQP facility 
electron Eqp Facb 
electron Eqp Facb 



WSMR RANGE-WIDE ENVIRONMENTAL IMPACT  STATEMENT 

Construction 
DU 
1952, continued 

Building 
Number 

:2 1860 
:!I901 
21913 
233 12 
:,I110 
271 11 
27112 
27113 
271 14 

;!I118 
217 120 
mi1 
;!I123 
27122 

27  124 
2.7 125 

2.7127 
2.7126 

27128 
27129 
27130 
27  13 1 
27132 
27133 
27134 
27135 
27136 
27137 
27138 
27139 
27 140 
27141 

27143 
27142 

27144 
27145 

27147 
27146 

27148 
27149 
27150 
2'7151 ~ ~~~ 

2'7 152 
2'7  154 
2'7 155 
2'7 157 

peescrimion 

electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron EQP Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
elecaon Eqp Facb 
electron Eqp  Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
'electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron  Eqp  Facb 

electron Eqp Facb 
electron Eqp Facb 

electron  Eqp  Facb 
electron  Eqp  Facb 
electron  Eqp  Facb 
electron  Eqp  Facb 
electron  Eqp  Facb 
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WSMR  RANGE-WIDE  ENVIIRONMENTAL  IMPACT STATEMENT 

Construction 
Date 
1952. continued 

Eiuilding 
" Number 

27  158 
27950 
28013 
29901 
33200 

,22250 
33470 

12225 1 

: 3 4  187 
:3 1800 

29904 ." . . 

2 1560 
20453 
207 I 1 
23397 
jii 120 
33205 
:!3585 
;!3586 
213587 

23590 
2!3589 

2:3594 
2.3595 
2.3596 
23597 

23454 
31121 
~~ ~ 

21374 
21376 
21378 
21380 
2 1354 
21356 
21358 
2 1360 
21500 
21510 
01852 
01854 
01858 
0 I860 

2 1502 
01862 

21512 
0'1720 

DescriDtion 

electron Eqp Facb 
electron Eqp Facb 

electron E q p  Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

om facility 
l a b  general purpose 

electron Eqp Fac 
electron Eqp Fac 
electron Eqp Fac 
electron Eqp Fac 

GM  facility 
electron Eqp Fac 

GM  facility 
GM  facility 

GM  facility 
GM  facility 

GM  facility 
GM  facility 

GM facility 
GM  facility 

Comp Air PL building 
gas storage tanks 

fuse Det  magazine 
fusc k t  magazine 

fuse Det magazine 
fuse Det magazine 

GM magazine 
GM magazine 

GM magazine 
GM magazine 

Liq Propl SU 
general purpose warehouse 
general purpose warehouse 
general purpose warehouse 
general purpose warehouse 
general purpose warehouse 
storage shed general purpose 
storage shed general purpose 
Ram Mat Sfhs 
Ram Mat Sths 
general storehouse 
general storehouse 

Liq Propl str  



WSMR RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

Construction 
Dare 

Building 
Number 

1952, continued Ill 796 
I) 1740 
129903 
:3 1802 

33861 
:I 0002 
:I 0003 
:I oO04 
:I 0005 
!I 0006 
x0007 

lo009 
10008 

110010 
11001 1 
1.0012 
1.0016 
1.0017 
10018 
10020 
10021 
10022 
1 0023 
1 OO24 
10025 
10026 
10027 
10028 
10029 
1 oO30 
10031 ...~ ~ 

10032 
10033 
10034 
10035 
10036 
10037 
10038 
10039 

10041 
10040 

10043 
10042 

1 0 0 4 4  
10045 
10046 

Descriufion 

Ord administration  building 
adrmnistration,  general purpose 

PWR  PL  building OTH 
PWR  PL  building O m  

heat  plant gas 
gas storage tanks 
gas storage tanks 
gas storage tanks 
FH NCO & ENL 
FH NCO & E& 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL -~ ~ 

FH NCO & ENL 

FH NCO & ENL 
FH NCO 8: ENL 

FHNCO&ENL 
FHNCO&ENL 
FH NCO & ENL 
FH NCO & ENL 
FHNCO&ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO & ENL 

FH NCO & ENL 

FH NCO & ENL 
F H .  NCO & ENL 

FH NCO & ENL 

FHNCO&ENL 
FH NCO & ENL 

FH NCO & ENL 
FHNCO&ENL 

FH NCO 8: ENL 
FHNCO&ENL 

FH NCO & ENL 
FH NCO & ENL 

FH NCO 8: ENL 
FH NCO & ENL 

FH NCO 8: ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO 8: ENL 

FH NCO 8: ENL 
FH NCO 8: ENL 
FH NCO 8: ENL 
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WSMR RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

Construction 
Date 

Building 
- ,Number 

1952. continued 10050 
1005 1 

10053 
10052 

10054 
I0055 
10060 
10061 
1 0 0 6 4  
10065 

10069 
10068 

10070 
10073 

10075 
I0074 

10080 
10081 
10082 
10083 
1 0 0 8 4  
10085 
:I0086 
10087 
10088 
10089 
I. 0090 
10091 
10092 
10093 
10094 
10095 
10096 
10100 
10101 
10102 
10103 
10104 
10105 

Descriolion 

FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 

FH NCO 8: ENL 
FH NCO & ENL 

FH NCO & ENL 
FHNCO&ENL 

FH NCO & ENL 
FH NCO & ENL 

FHNCO&ENL 
FHNCO&ENL 
FH NCO & ENL 

FH NCO & ENL 
FHNCO&ENL 

FHNCO&ENL 
FHNCO&ENL 

FH NCO & ENL 
FH NCO & ENL 

FHNCO&ENL 
FHNCO&ENL 
FHNCO&ENL ~~~ ~- 
FHNCO&ENL 
FHNCO&ENL 
FHNCO&ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
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WSMR RANGE-WIDE ENVIRONMENTAL  IMPACT STATEMENT 

Construction Building 
Date Number 

1952, continued 10120 
10121 
10122 
:I0123 
:I0124 
10125 
10126 
1.oiZ7 
1.0128 
10129 
10130 
10131 
10132 
1oi33 
10135 
10134 

10136 
10137 
10138 ~ ~ ~ . .  

10139 
10140 
10141 
10142 
10143 
1'0144 
10145 
10146 
10150 
10151 
10152 
10153 

~~ 

10154 
10155 
10156 
10157 
10158 
10159 
10160 
10161 
10162 
10163 
10164 

10166 
10165 

10167 
10170 
10171 
10172 
10173 

Pescriprion 

FH NCO & ENL 

FH NCO & ENL 
FH NCO & ENL 

FH NCO Br ENL 
FH NCO Br ENL 

FH NCO & ENL 
FH NCO & ENL ~~~. -~ ~ 

FH NCO 8: ENL 
FH NCO 81 ENL 
FH NCO & ENL 
FH NCO 8: ENL 
FH NCO & ENL ~~ ~~~~~ 

FH NCO & ENL 

FH NCO 8: ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO & ENL 

FH NCO 8: ENL 
FH NCO & ENL 
FH NCO 8: ENL 
FH NCO & ENL 

FHNCO&ENL 
FH NCO & ENL 
FH NCO Br ENL" 
FH NCO & ENL 
FH NCO 8: ENL 

FH NCO & ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO & ENL 
FH NCO Br ENL 
RI NCO & ENL 
FH NCO 8: ENL 
FH NCO 8: ENL 
FH NCO & ENL 
FH NCO 8: ENL 
FH NCO 8: ENL 
FH NCO 8: ENL 

FH NCO 8: ENL 
FH NCO & ENL 
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WSMR RANGE-WIDE  ENVIRONMENTAL IMPACT STATEMENT 

Construction Esuilding 
- Dare !dumber 

1952. continued 10174 
10175 
10176 

10178 
10177 

10179 
10180 
10181 ~ " ~ .  

10182 
10183 
10184 
10185 
10186 

:I0188 
10187 

:I 0200 

10202 
1 020 1 

1.0203 
10204 

10206 
10205 

10208 
10207 

10209 
10210 
10211 
10212 
10213 
10214 
10215 
10216 
10217 

10219 
10218 

1  Q22 1 
10220 

10222 
10230 

Descrimion 

FH NCO 8: ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO 8: ENL 

FH NCO& ENL FH N c o  & wL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FHNCO&ENL ~~~. ~- - 
FHNCO&ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FHNCO&ENL 
FHNCO&ENL ~~~ ~ ~ - 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FHNCOKcENL 
FH NCO& ENL 
FH NCO & ENL 
FHNCO&ENL 
FH NCO & ENL 
FHNCO&ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FHNCO&ENL 
FH NCO & ENL 

1023 1 FHNCO&ENL 
10232 
10233 
10236 
10237 
10238 
10239 

FH NCO & ENL 

10240 
1024  1 FH NCO & ENL 

FH NCO & ENL 

I0242 FH NCO & ENL 
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WSMR  RANGE-WIDE ENVIRONMENTAL IMPACT STATEMENT 

Construction Building 
Date " Number 

1952. continued I0243 
:lo244 
10245 
10246 
1.0247 
I0248 
1.0249 
10250 
1025 1 
I0252 
I0253 
I0254 
10255 
10256 
10257 
10260 

1 1  103 
10261 

11105 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 1  158 
1 I160 
11162 
1 I165 
1 I167 
1 I169 
1 I171 
1 I172 
1 I I75 
1 I178 
11181 

109 
113 
115 
117 
121 
123 
127 
129 
131 
135 
137 
139 
141 
143 
147 
150 
152 
154 
156 

Descrimion 

FH NCO & ENL 
FH NCO & ENL 

FH NCO & ENL 
FH NCO B: ENL ~ ." ~ ~ ~~ ~ ~ 

FHNCOkENL 
FH NCO 8: ENL 
FH NCO & ENL 
FHNCO&ENL 
FH NCO & ENL 
FHNCO&Eh'L 
FHNCO&ENL 
FH NCO & ENL 
FHNCO&ENL 

detached  garages 

detached  garages 
detached  garages 

detached  garages 
detached  garages 

detached  garages 
detached  garages 

detached  garages 
detached  garages 

detached  garages 
detached  garages 

detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached  garages 
detached gxazes 
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WSMR  RANGE-WIDE  ENVIRONMENTAL  IMPACT  STATEMENT 

Construction 
w 
1952. continued 

1953 

Building 
- P e  

12203 
12201 

12205 
12207 
12209 
1221 1 
12213 
12215 
12217 

03129 
33 130 
21580 
31790 
34390 

~ 

3439 1 
34392 
31789 
34389 
34 188 
33  140 
21944 1 
32276 
Zi3054 

2:1310 
33216 

01868 
2.3578 
2.3579 

0,1755 
34202 

~ ~ . "  

2 1630 
30780 

0 1550 
01690 
21582 
21620 
2 1780 
OD7 14 
00747 
00760 
00762 
00764 
00766 
0076 1 
00763 
007 13 

00769 
00767 

Description 

detached garages 
detached garages 

detached garages 
detached garages 
detached garages 
detached garages 
detached garages 
detached garages 
detached garages 

ENL BK W/O DIN 
ENL PERS DINE 
public  toilet 
FW runway 
FW runway 
Std taxiway 
Std taxiway 

FW AC PK apron 
FW AC PK apron 

veh fuel Str 

diesel oil S ~ T  
heating fuel Str 

diesel oil Str 
diesel oil Str 
diesel oil Str 
XMTR building radio 
scale house 
other 
other 
VEH MNT SH GS 
FE maintenance shop 
FE -tenance.shop 
GM  facility 
GM  facility 
GM  facility 
GM  facility 
GM  facility 
GM  facility 
FHNCO&ENL 
FH NCO & ENL 

FHNCO&ENL 
FH NCO & ENL 

FH NCO & ENL 
FHNCO&ENL 

detached garages 
detached garages 
detached garages 
FH NCO & ENL 
FH NCO & ENL 
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WSMR RANGE-WIDE ENVIRONMENTAL  IMPACT  STATEMENT 

Construction Building 
Date - Number 

1953. continued 

a0775 
00776 
00778 
00779 
0078 1 
00765 

"~ . 

00768 
0077 1 
00774 
00777 
00780 
00802 
00802 
00804 
3 1425 
19472 
21760 
27170 
28070 

2873 1 
28680 

28790 
28880 
29442 
302 10 
3 133 1 
3 1620 
31630 
3 1766 
3297 1 
3:2990 
313150 

34600 
34183 

34870 
01648 
2!>552 
33152 
1!2468 

19467 
1!2465 

23576 
21564 
3 :I 623 
33  149 

34181 

Descriotion 

FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
M NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
FH NCO & ENL 
detached garages 
detached garages 
detached garages 
detached garages 
detached garages 
detached garages 
detached garages 

detached garages 
detached garages 

comp Eqp facility 
detect Eqp facility 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron E q p  Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 
electron Eqp Facb 

electron Eqp Facb 
electron Eqp Facb 

electron Eqp Fac 
electron Eqp Facb 
electron Eqp Facb 
prop sys facility 
vibration  lest 
vibration  test 
GM facility 
ORD facihty 
electron Eqp Fac 
electron Eqp Fac 
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Construction 
Date 

1953. continued ,23469  GM  facility 
:23477  GM  facility 
23479  GM  facility 
23574 GM  facility 
:23575  GM  facility 
19466 prop sys facility 
I1 1 840 general purpose  warehouse 
I1 1846 
I) 1 848 

general purpose warehouse 

11787A 
general purpose  warehouse 
Ham Mat Sths 

12 1623 
00143 

general storehouse 
adminisuation, general purpose 

3299 1 
33151 PWR  PL  building OTH 

PWR  PL  building OTH 

34182 PWR PL buildmg OTH 

2807 1 
22256 gas storage t a n k s  

gas  storage tanks 
29382 
31327 gas storage tanks 

3 1622 
3 1428 gas storage tanks 

3 1629 gas storage tanks 
3 1767 gas storage tanks 
3217  gas storage tanks 

32989  gas  storage tanks 
33121 
33133 

gas storage tanks 
gas  storage tanks 

33154 
33199 

gas storage tanks 
gas  storage tanks 

33210 
34 178 

gas storage tanks 
gas  storage tanks 

34 184 gas storage tanks 
34236  gas storage tanks 
34604 
34872 

gas storage tanks 

33 157 
gas storage tanks 
gas storage tanks 

34185 
33 158 gas storage tanks 

gas storage tanks 
2420 1 gas storage tanks 
217 17 1 water  pump  station  BD 
3 1765 
2!7 172 

water  pum  station BD 
grd stor  T K 

i!7592 grd stor TK 
29444 
32992 

grd stor TK 
3,3  145 

grd stor TK 
grd stor TK 

?,3 155 
!,4243 

grd stor TK 
grd stor TK 

Building 
- " Number  Descriotion 

29443 PWR PL building OTH 

gas storage tanks 

gas  storage tanks 

2: 1626 cornp air PL  building 
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Construction 
- Date 

Building 
Number Descrimion 

1954 033 12 
2108 10 
23320 GM h4NT  facility 
2351 1 GM h4NT facility 
01649 radar m n t  shop 
01650 radar m n ~  shop 
34244 FE maintenance shop 
0 1546 
01544 

Astron Geo Fac 
GM facility 

2345 I 
2.1745 

GM facility 
electron Eqp Facb 

2.2500 
' 2.3 174 

electron Eqp Facb 

23264 
electron Eqp Facb 

29055 
electron Eqp Facb 
electron Eqp Facb 

29090 
29381 

electron Eqp Facb 

31122 
electron Eqp Facb 

3 1803 
electron Eqp Facb 

32009 
electron Eqp Facb 

33153 
electron Eqp Facb 

34180 electron Eqp Facb 
electron Eqp Facb 

34990 
221  13 

electron Eqp Facb 
electron Eqp Facb 

25060 
25261 

electron Eqp Facb 

28171 
electron Eqp Facb 

28295 
electron Eqp Facb 

28730 
electron Eqp Facb 
electron Eqp Facb 

28791  electron Eqp Facb 
29950 electron Eqp Facb 
3021 1 electron Eqp Facb 
32012 electron Eqp Facb 
21640 ORD facility 
27 104 om facility 
25262 
27904 electron Eqp Fac 

electron Eqp Fac 

28882  electron Eqp Fac 
29323  electron Eqp Fac 
3043 1 
31351 

electron Eqp Fac 
electron Eqp Fac 

3 1574  electron Eqp Fac 
31576 electron Eqp Fac 
3 2972 
3 347 1 

electron  Eqp  Fac 

23330 
elecuon Eqp  Fac 
GM facility 

2.5171 GM facility 
71370 
21372 

fuse Det magazine 
fuse Der magazine 

c o r n  center 
E L  EXCH building 
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Construction Building 
- Date " Number 

1954. continued 
2 1366 
:21352 

21575 
01817 

22118 
34252 

32010 
Z! 1576 
2332 1 
23322 
25260 

29564 
29338 

32743 

(0375 
2,1755 

(10387 

Descrimion 

sm arm pyro  magazine 
high explosives magazine 

sm arm pyro  magazine 
GM  magazine 

GM magazine 
GM magazine 

storage shed general purpose 
general storehouse 
general storehouse 
general storehouse 
FE storehouse 
target storage 

GNTR workshop 
storage shed  general purpose 

GNTR workshop 
GNTR workshop 

GNTR workshop 
heat  plant gas 

gas storage tanks 
heat  plant gas 

gar, storage tanks 
gas storage tanks 
gas storage tanks 
sept rk Dm  Fld 
water trmt PI 
water well 

gas storage tanks 
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APPENDIX  D 
COMMITMENT  MANAGEMENT  SUMMARY OF 

SUPPLEMENTAL  DOCUMENTATION 

1 .O BACKGROUND 

The White Sands Missile Range Environmental  Impact Statement ( W S M R  EIS) is lacking in 

the Comment Response Docummt that these insufficiencies will be rectified by  the  preparation 
several areas of  both  baseline  documentation and impacts analysis. It is smcd in  the EIS and 

of supplemental documentation. 14 general approach for technical support analysis documents 
is offered in  the  Commitment  Management Summary. Specific approaches for the  individual 
analyses are described in more derail  in  the section titled Technical Support Documents  (TSD). 

As specified in 40 CFR 1502.22: When  an  agency is evaluating reasonably  foreseeable 
significant adverse effects on the human environment in an environmental  impact statement and 
there is incomplete or unavailable information. the  agency shall always make clear that such 
information is lacking. The Conunitment  Management Summary documents the areas where 
information is lacking in the WShlR EIS and takes this regulatory requirement a step funher in 
specifying how WSMR will remedy  the  problem through the preparation of TSDs. 

The benefits of EIS supplements in the  form  of TSDs arc obvious in that a missing or 
insufficient bmline will be remedied  and impacts can be analyzed in deeper de& than is 
possible within the limitations of the EIS. Additionally. the series of  currently  identified TSDs 
and future supplements will ensure the living document platform-of the WSMR EIS as a 
dynamic component of the WSlvIR Decision Analysis System. The environmental  baseline 
will be regularly  updated by the  incorporation  of supplemental information  resulting from the 
specified-TSDs and  by other tiered NEPA documentation. 

2 . 0  COMMITMENT  MAh!AGEMENT SUMMARY 

The following is a general  description of the Commitment  Management Summary (CMS) as a 
plan for augmenting the  WSMR E X  

For the  insufficient  resource  area baseline. follow-on analyses are planned. 
These analyses will  either be based  on  specifically proposedfunded 

data  generated  by future environmental documentation. A third  approach  to 
investigative  programs (e.g., emissions analysis) or. when possible, based on 

generating these analyses will be a consolidated effort by one or more WSMR 
directorates or tenants  to  :iponsor  the effon (e.g.. comprehensive  missile and 
debris recovery  actions analysis). 
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Where it is identified  that  a specific type of baseline data for modeling will  not 
result from foreseeable planned projects. it is proposed that  organizational 
sponsors ( e g .  WSMR directorates) or several programs be pooled to suppon 
an EIS-listed follow-on analysis or  other data-gathering commitment. 

The follow-on analyses are being undertaken to enhance the EIS’s 

compliance requirement  but also serves as a dynamic environmental resowce 
programmatic, “living” document orientation that  not only satisfies the NEPA 

baseline. 

An annual written summary of NEPA documentation, other environmental 
regulatory compliance dccumentation,  and the TSDs will be made  available  to 
the agencies and public. Annual and as-needed informational meetings will be 
held to involve the community. Quanerly written information will be available 

below. 
to provide the public a regulular status update and findings of the TSDs specified 

3.0  TECHNICAL  SUPPORT  DOCUMENTS 

3.1 APPROACH 

Technical Support Documents (TSD) will utilize program and project data from the WSMR 
Universal Documentation System (UDS. years 1985-1995. and UDS projections). Existing 
NEPA and other environmental documentation will be reviewed for programmatic, systematic, 
or classification applicability. The data will be reviewed in current WSMR-specific 
documentation (e.g.. EAs and 13Ss) as well as other appropriate program documentation 
prepared for other locations. 

The data will be reviewed for appropriate program or system classification (is.. 
do the data represent a generic enough system to be used for tiering or follow- 
on  baseline  modeling?; e.g.. - solid fuel  propellant constituents for air 
quality or hazardous mate:rial analysis). 

Where they exist. baseline modeling techniques originally used in the EIS will 
be reviewed and modified if necessary. The techniques will be ex.amined for 
their utiliry in statistical analysis. quantitative, and qualitative  comparative 
analysis. In some  cases  where statistical or scienrific data do not exist, 
generalized “like for like” comparisons have been documented and will continue 
to be used in the TSDs in the absence of  quantitative analyses. Necessary 
quantitative data missing  in  the qualitative comparisons would potentially  result 
in the requirement for a Iconger term data gathering process than that originally 
prescribed for the TSD. 

TSDs may be prioritized by immediate need, schedule, or current availability of funding. 

3.2  EMISSIONS  ANALY!jIS  TECHNICAL  SUPPORT  DOCUMENT 

The Emissions Analysis TSD woluld nominally consist of the following components: 

- the  identification of all federal, state, local.  and mihay regulations. Executive 
Orders, and other guidance applicable to the analysis, control, and abatement of 
noise; 
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the identification  and definition of noise thresholds. parameters, and data 
collection requirements for WSMR operations: 

the identification of areas (zones) in and adjacent to WSMR that  may be affected 

future noise will  become  a problem; 
by existing levels and incidents of noise, and the projection  where  and  when 

- the identification  and  prioritization  of areas. by need, use, and  potential  impact 
which  require noise monitoring: 

the recommendation  of  environmental  impact elimination. reduction, and 

relation to the above  referenced identification and prioritization of areas, by 
mitigation procedures delineated. These recommendations will  be  specified in 

need, use, and potential impact which require noise monitoring; 

non-ionizing d a t i o n  (radio frequency d a t i o n )  analysis:  inventory  and 
document all sources for basehe; research other studies for impacts analysis; 

laser use inventory  and impacts analysis; 

National Radio Astronomy Observatory electromagnetic  interference interface, 
assessment of impacts, and recommendations for mitigation; and 

Global Positioning System Interference Program input; and  light  pollution 
analysis and mitigation recommendations. 

A number of noise analyses will te performed as described above  and  will  develop the noise 
modeling  program for this projecl.. Impacts analyses in the area of noise  effects on wildljfe. 
including raptors and other species of concern will be incorporated in this TSD. 

Additional components of the Enmsions Analysis  will Uely include: 

sonic boom analysis requirements; 

monitoring noise with sound meters and data recorders  at  launch sites (3-5 year 
monitoring period); and 

ambient  noise  monitoring ;at the San A n d r c s  National Wildlife Refuge. White 
Sands National  Monument  co-use area, other “sensitive” areas, and in non- 
sensitive remote arcas tha t  . a r e  frequented by intermittent  testing programs: and 

. .. 

compilation of comprehensive data from WSMR’s National  Range  Directorate 
and  Materiel  Test  Directorate for missile  test  noise  emissions. 

3.3  WATER  RESOURCES  TECHNICAL  SUPPORT DOCUMENT 

The Water Resources TSD will include: 

compilation  of all existing hydrological survey data  into  one repon which  will 
serve as the baseline  for  all  WSMR  water  quantity  and  quality  information: 

well  and  spring  data  for the range: 
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preparation of aquifer testing protocol including methodology. frequency, water 
level measurements for producdon’wells; 

aquifer delineation and mapping (lithology); 

preparation of a comprehensive analysis of existing data concerning water 
quantity. supply, and  quality and the  impact  of all WSMR programs and 
projects on this resource; and 

- analysis of potential funrre impacts 10 water quality  and quantity, and  impact 
reduction procedures. 

3.4 NATURAL  RESOURCES  TECHNICAL  SUPPORT  DOCUMENT 

Natural resources data were compiled during the preparation  of  the  WSMR EIS and in  the 
Draft Integmcd N a t u ~ a l  Resorurcs Management Plan (INRMP,  1994). The current Draft 
INRMP provides a useful baseline for specific natual resources management. A 
comprehensive Natural Resources Technical Support Document (NRTSD) will be completed 
which will serve to remedy inadequacies in the Draft INRMP baseline  and  will  complete 
analyses for various impacts or. natural resources that could not be sufficiently addressed in  the 
WSMR EIS. 

The NRTSD will be based upon reviews of the  WSMR GIS database, existing NEPA and 
other environmental regulatory compliance documents. and existing Memoranda  of 
Understanding or Agreement among WSMR. the U.S. Fish and Wildlife Service, the  National 
Park  Service, the Bureau of Land Management, the  New  Mexico  State Game and Fish 
Department. and the New Mexico Division of Forestry. 

3.5 CHAFF  USE  ANALYSIS  TECHNICAL  SUPPORT  DOCUMENT 

as a  “countermeasure” to various acquisition q u i p m n t  including radar and infrared sensors. 
Chaff is generic name for a  material  that is introduced into the air at relatively  low altitude IO act 

The material is comrnonly composed of simple aluminum  foil  bonded to a  light plastic film. 
Another type of chaff is a ‘flare” marerial that consists of small pieces.of metal h a t  when 
exposed to air release a relatively large quantiry of infrared energy in a shon period of time. 
The TSD addressing the  use of chaff on WSMR will consist of documentation  of all types, 
uses, locations. and projects that currently r e q u k  or propose to use chaff. Coordination with 
various WSMR directorates. including National Range  and  Materiel Test Directorate  will be 

mapped from this data. 
undenaken to obtain data on ttus use. Currently used areas or historically  used areas will be 

An analysis of  the types of chaff and their impacts on the natural and specual clcctromgnetic 
environment will be undenaken. A specific impacts analysis would focus on  the specual 
electromagnetic interference characteristics of  chaff  on  adjacent uses such as those  related  to  the 
operation of  the  National Radio Astronomy Observatory’s (NRAO) Very Large  Array (VLA) 
Radio Telescope. Coordination with NRAO will be undertaken during this analysis. Another 

and the consequent potential for harm to the flora, fauna, and  human occupants of WSMR. 
analysis focus will be that  related to cumulative soil contamination effects of repeated chaff use 
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3.6 CUMULATIVE  IMPACTS  ANALYSIS  TECHNICAL  SUPPORT 
DOCUMENT 

Current and  past programs, projects. and  activities occurring at and  adjacent  to  WSMR were 
briefly analyzed in the WSMR EIS to address the potential for cumulative effect. The focus of 
these analyses was on land use, water resources, air quality, and hazardous waste. Due to the 
lack of comprehensive baseline information for these and  other resources at WSMR, only 
estimates and q d t a t i v e  analyses of the interactions were possible in this EIS. The TSD will 
remedy  the lack of a comprehensive baseline and a definitive statement of impacts  and continue 

EIS under proposed action major (categories.  will be instituted  to  remedy  the insufficiencies in 
to assess cumulative effects. Follow-on analyses of activities, as defmed in  the  WSMR  Final 

the baseline dormation and to deepen the assessment of cumulative effects. 

The reviewers of the Draft EIS identified four areas of  specific  cumulative  impacts concern. 
These areas are land use, wafer resources, air quality. biological resources, and hazardous 
waste. The focus of this analysis will be on these resources, the relationship among one 
another and  the relationship with other resources that  did  not  receive the same level  of scrutiny. 
Potentially adverse cumulative  impacts are anticipated in the areas of biological resources and 
cultural resources. The cutnulativ'z impacts on biological and  cultural  resources are particularly 
but  not exclusively associated with  recovery operations. Much of the recovery actions analysis 
of  the Cumulative Impacts TSD will be focused on these two resource areas. 

NO major studies or surveys will be conducted for this TSD. Existing environmental data to be 
analyzed include environmental assessments (EAs): environmental  impact  statements (EISs) 
and scoping documents; installation master plans; specific resource management plans (e.g.. 
cultural or biological resource management plans): resource inventories and survey reports; 
resource models and  monitoring 'repom; mitigation and monitoring  plans;  recovery actions 
databases. and geographic infom.ation system (GIS) databases. 

3 . 7  AIR  QUALITY  BASELINE  ANALYSIS  TECHNICAL  SUPPORT 
DOCUMENT 

Activities at WSMR generate constant. fluctuating, and  intermittent air emissions that, 
collectively and  when  added to other past, present. and reasonably  foreseeable fum actions. 
might cause cumulative  impacts  to 'the public. to site personnel, and  to the environment. 
WSMR will use the  methodology below to evaluate the name and the extent of potential d i r e c t  
and cumulative impacts on air quality. 

First, WSMR will  collect air emissions data from all WSMR and WSMR- 

emissions from Holloman AFB aircraft  that  fly missions for WSMR as well as 
related activities. WSMR-related  activities  may  include  the  landing  and  take-off 

emissions from idling  vehicles  at  WSMR-activated roadblocks. Air emissions 
data will include estimated  amounts of regulated air pollutants and  hazardous air 
pollutants (HAPS) from  stationary sources and mobile sources at WSMR.  and 
baseline  concentrations of PMlo. S 0 2 .  and NO2. Stationary  and  mobile 
sources at  WSMR include laboratories. missile  component  production-  and 
assembly facilities, aircrafl..  rockets.  electrical generators, and  ground  vehicles. 
In addition to providing data for cumulative impacts  analysis.  air  emissions  data 
will be used for compliance  with WSMR's 40 CFR Pan 70 operating  permit 
(Title V of  the  Clean Air Act)  and for prevention of significant  deterioration 
(PSD) evaluations  (Title I #of the  Clean Air Act). 
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Concurrent with air  emissions data collxtion, WSMR will  determine  the types 
of cumulative impacts that are possible. Such impacts could include regional air 
quality degradation; the long-term health effects to site personnel and  the 
general  public from mhalation, dermal contact, and ingestion of airborne 
species; and the long-tenn health effects to plants. wildlife. crops, and  livestock 
from inhalation, dermal  contact. and ingestion of airborne species. 

Once the types of cumulative im],acts are defined, WSMR will determine the geographical and 
temporal lirmts for  such  impacts  and will determine the fate and transpon of the airborne 
species involved. WSMR will  then analyze and  document  the extent of  cumulative impacts to 
air qud ty  using guidance from the €PA and other agencies, as appropriate. It is anticipated 
that  the  cumulative impacts anal:ysis  will  include impacts to WSMR from air quality control 
region (AQCR) 153 near El Paso. Texas. 

3 . 8  HAZARDOUS  MATEXIALSIWASTE  MANAGEMENT  ANALYSIS 
TECHNICAL  SUPPORT  .DOCUMENT . .  

The Hazardous MateriaWW&c Management Analysis TSD would nominally consist of  the 
following: 

Solid  Waste  Management  Unit  (SWMU)  Inventory  Information 

A discussion of  the inventory of the SWMUs identified at WSMR would be included' in  the 
TSD. This would include a description of rhe location. nature of contaminants, level of 

assessment of the potential risk to human health and the environment. 
assessment and  characterization studies performed to datc and that proposed, and an 

RCRA  Permit  Information 

The hazardous materials trcatme:nt. storage and dsposal sites at WSMR arc required to be 

dscussion of these sites. location, the quantity and nature of materials at each site, spill control 
permitted under the Resource Conservation and Recovery Act. The TSD  will include a 

procedures and  any special requirement of the permit. The section  will also include training 
requirements for individuals worlcing with hazardous materials. 

Obscurant  and  Simulant  Use 

Obscurants are substances that arc used to simulate extreme weather conditions or battlefield 

materials used to replicate the dispersal and  travel characteristics of  chemical and biological 
settings such as explosives-genarated smoke and dust. Simulants arc relatively harmless 

weapons. Although neither  of the materials are composed of toxic or hazardous materials. it is 
unknown if their use may have an undefined or cumulative  environmental impact. The TSD 
will define the types of  obscurants and simulants. discuss their uses, and an analysis of 
potential impacts will be summarized. 

Waste  MinimizatiodPollution  Prevention 

A discussion of goals for hazardous waste minimization  and  pollution  prevention  will be 
included in the report. This will include the  evaluation of the use of non-hazardous materials 
alternatives where practicable, the evaluation of solvent  and other hazardous  materials recycling 
programs. and mixed-waste separation techniques. 
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Pesticide  and  Herbicide  Information 

Management practices for pesticide and herbicides for use in Main Post beautification programs 
will be addressed; including nature of materials. frequency of application. and  the feasibility of 
using non-hazardous alternatives. The  TSD will also provide an analysis of herbicide 
application at  weapons  impact are.as. 

Integrated  Hazardous  Materials  Management  Center 

An analysis will be included  of hazardous materials issue practices, consumable items versus 
recyclable or disposable material!;, procedures for use, storage and transport of materials at  the 
center. location of material safety data  sheets, and spill control procedures. 

Defense  Reutilization  Management Office 

This component will consist of an analysis of procedures to temporarily treat, store. dispose  of 
hazardous waste, the identification of temporary and satellite storage locations, and normal and 
alternate disposal sites will be addressed. 

Computerited systems such as the WSMR Decision Analysis System. the Hazardous Waste 
Tracking System, and those being used by the  Integrated Hazardous Materials Center will be 
accessed and used to prepare this analysis. These data management systems will also be used 
to better plan  the use and disposal of hazardous materials. 

3 . 9  PROJECT  SPECIFIC  ANALYSES  TECHNICAL  SUPPORT 
DOCUMENTS 

to expcdite the  planning process. These analyses and  their resulting documentation will comply 
A number of project specific analyses will be tiered from the WSMR EIS and  will be prepared 

with  the requirements of the NEPA implementing  guidelines  and AR 200-2. The information 
proceeding from the documentation  will enhance the WSMR EIS as a living, programmatic 
compliance vehicle. Examples of these analyses may include, but  not be hted to, mission 
activities, missile and debris recowry actions, projects such as infrastructure upgrades, and 
routine Range-wide maintenance ;and repair. 

The analyses will be based  upon rhe W S M R  Decision  Analysis System/GlS and  will  result in 
enhancing that system's data baseline. The results of  the analyses  will be reponed in  the 
proposed quarterly EIS updates and annual WSMR Environmental  Program Summary. 
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