NAL EXVIRONMENTAL STATENENT

Fle

VERY LARGE ARRAY

23
o

Assistant Director for

Nationral and Intermnatioral Trograms
National Science Founczation A
Washingten, D. C. 20350 ' Cctober
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NATIONAL SCIENCE FOUNDATICH
NVIPCIUTITAL STATIVINT -- VLA

Septener 1372

1rrenny CTeToeser
i SRy a3 g s

-

Respournsible ~cerzy: Latienal Science Foundation, woshington, U.C. 26350
L R

Aoministirative ~otion: Very Large Array

Brief Jascriotion: The Very Large Array is a mejor rew instrument wnich

will ma2ke possible important advences in radio astroncmy. Tae VLA will
consist of 27 disn-shaped radio antennas, eacn £2 feet in diauoter,
“distributed 2long tarse 2rrs consisting of couww
Brrem g i T4 TRF- 80 @ L F8. A% 5L Mreced amia oM ward 22 . LD GF
tae arms will be 13 miles long and the tuird, 11.0 nmilzs. VLA coastriction
and operations will diractly affect eppraxirmataly 2,200 acres, cf whici en
éstimated 2,800 acres are required for tie three aros of the uye. The
remaining acreage will=.be used for access roads; a cantral ieadguarters
complex consisting ofibui]dings, water supplies, se;aée treatnent facility,
and a staéing area for tae fi2ld crection of aﬁtcnnas; anZ an aircraft

landing area.

A site has been identified in New iMexico, fifty miles west of Socorro, fn
tae counties of Sccorro énd Catron, in tae eastern end of a broaa valley
known as tné Plains of San Aﬁgustin. Approxfmate]y one~tnird of tne land

is presently owned by private individuals and another tiird is owned Ly the

State of iew lFexico. The remaining one-taird is neld for tie Federal

Government under tiae custodial care of the Bureau of Land Managenent.



Summary f Imzact end ~Cverse I¥f223s5: Tne dimpact of taue VLA upon the

enviroinient will ve mininal. The tracks will Le placed on sloping
enbankrants averazing less tnen five fect in aeigat. These gentle sIop°S
will pernit free and natural moverment of livestock and wilcdlife. Cnly tue
100 guarter-acre chLrv1no staticns, t.e e2irstrip, and porticns of the
dpezdguartars cemplex will Le encliosed with stock feacing; tne total erount

of fenced land is estimated not to exce2zu 200 ecres.

Tne long term environmental effects of the V0IA will resull mainly frem the
daytire work activitics of som2 sixty persons at tne facility. Tne work

activities wiil Le convinzd to tie aeacdguartiars complex witn inifreguent

- . .
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maintzin the anitenna ouServing stétions. wWaste treatrant end rafuse
aisposal will corply witn iizw Mexico state regulaticns. Thnere will be ro
Emitted e]ectfcmagnetic radiation associated with VLA operations since the
VLA «ill not transuit-radio waves but merely receivg radiation from

astronomical objects in space.

VLA operations raquire @ low population density and tne absence of nearby
sourées of electromagetic interference. Certain types of industrial develcpment
on tae Plains of San Augustin are undesirable unless measures are taken to
properly snield local sources ¢t clectromagnetic radiation. Loordinizion
betweeﬁ future developers and tne NRAO would minimize potential interference
Witn_tne radio astronomy program. Presgryéﬁypg_gf-P@gﬁpre§gnt natura] open

space quality of tne valley would provide the best environment for high

quality radio astronomy observations.



Alterrativas Considered: Six oihar sites were determined o raat tne

minirun rejuiremants essential for VLA oreration, tut the Plains of San
Augustin site was cleariy supericr technically and eccnomically, and can

be deveiopad witn @ minimal environmental impact.

The fcllnwirg vezre recuzctad to co—mant: aritten corments received from:
Departznt of Agriculture Asriculture
Bparoaat oF C‘*=rco Comrcrce
Dzpartmont oFf lzrens
Depertrent of tne Lnu-rior Interior
Departmant oF Transcortation _ Transportation
Envircnzzntal Preteciion ~Ajancy
Federal Pouwsr Ccmmission
Genera] Seryi ces rcinistration GSA
tate of lizw vlexico W e2xico
A sumery rotice of the draft was publishizd in the Tecirzl Taoicsc~ 2yt 174
1972, =2 conZungz o State :nd jccal egentiss and tre ;ublic trat copiss ¢f

the draft viere aveilaole frecm toe Foundztion.

Tne draft statement was made available to tne Council on Envircarental
Quality on July 3, 1972. The final statement is made available to the
Council on Environmental Quality on QDT 6 1372 and a summary

statement is being publisned in tine Federal Register.



PART 1
BACKGROU:D

nigher aagular resoiving peuszr 3as aizeys tazn a major goal of radio
astroncry iastrur.cnzacion developrmant. Tie need for nigner angular
rasoiutica 1zd, in tn2 1999)'s znd carly 1350's, to tne extensive development
and use of radio intsrfercraters - corbinetions ¢f 440 or rora secarate
racio telescepes - in England, Australia, and the United States. Tncse
interferometers,-althouga sopnisticated, had serious disadvantaces that
iimited tielr usefulnass. A second genaration of interferoweters was built

in Englend and at tnre [lational Radic Astronsny Guscrvatory (5RA0),
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sources witn mocerately aign anguiar ressiction, using tae technicue of
supersyntaesis pioneered by Professor Martin Ryle of Carbridge University.
Even tuen, nowever, it was clear that the 1ack of spced and tne low
sensitivity of tiese small arrays restrict tne numbder of astrophysical
problems wnica can be attacked.

Astronomers nave had a'continuing nead for a high angular resoluticn
instrument capable of making radio observations with great speed anc sensitivi!
Tire instrument should be able to make polarization measurements, measure tne
properties of spectral lines, and discriminate between adjacent radio sources.
With such an instrument, astronomers would ba atle to carry out observations
of extragalactic objects and make radio source surveys critical to our

understanding cf cosmology. Such an instrument would bte suited fo tae study

..... -

of radio radiations from tne neighborhood of stars as well as those arising

from complex organic molecules ‘in space.
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In responsa to ine raed of thz scientific community for such a radio

talescoze, tae LRAD undertcok, in 1684, ¢

o

velopmant and design studies for a

[R]

new major antanna system. After some years of intensive effort, these
studies were cevpleted. Tne antenna system, wnicn nas become known as the -
Very Large Array (VLA), will consist of 27 dish-snaped radio antennas, eacn
82 feet in dianete}, distributed aicng tnree long arrs, arranged in tne form
of a vise, consisting of railroad tracks. Twe o7 tnese arms ara 13 wiiles
long and a taird, slightly saorter, is 11.8 miles in lengtn.

This sensitive, niga resolution, irage-forming instrument is designed
to produce pictures of radio sources in tie sky comparable witih the finest

opticail paotosr

b

vaS.  B¥ positiening ithe antannas aleng tneir trachs, tne

2

fiald of vizw of tho VLA a3y b2 verisd ithin wids Tinits,  In tnis resczct
‘the VLA is t.e radio zcuivzlent of a zoom lens. At the two initialiy
proposed cperating frequancies of 2635 !5z (11.1 centimaters) and 2385 !z
(3.7 centincters) tne system will have resolutions of 1.0 and 0.35 seconds
of arc, respsctively.

The VLA will exceed by one to two orders of magnitude tiie sensitivity
and angular rescluticn of any existing or proposed array. The antenna system
will produce detailed two-dimensional maps of radio sources over most of
tne observable sky, including regions wiere most other arrays can resolve
sources in only one direction. in addition, tne VLA will have the ability to
-detect and measure tne properties of tae very faint radio sources. These
sources' are faint, eitier because of tneir low intrinsic brigntnesses or their
locations at remote distances. Radio astronomers also will be able to measure
" tae properties of radio sources superimposed upon complex backgrounds such as
tne Milky Way. The VLA is expecteq to make major contributions to our under-
standing of the laws of gravity, physical brocesses in interstellar gases, tne

origin and evolution of stars, the universe, and life itself.



PART II
Tiie SITE

An evaiuation tean from iiRA0 tegan tue searca for & VLA site in 1965.

1 VLA sitas, LRAD investigators zpplied several primary-

W

In evaluztiing potanti
criteria waich dfractly influonce the scientific performance cf the VLA.
Tue criiriz weors:

1. Tue site must L2 extansive enough 0 eccormodate the thres
arms of tne wye-snapcd anisnna system. To obtain the desired hign angular
resolutica, tne site Tor the antenna must be at least 22 miles across. The
27 antenn:s of tae- VLA will be confined to the tnree radial strips, each
of wnicn will Le ¢00 Teet wide. 7w of tne strips #i]l 52 13 mi1es.]cng and
tha.teiro, oz nIrte-siuly 2, $Eiantiy N

2. To facilitate efficient LA perforrmance duriang ctservations
of low <zclination radio seurces, the site snould permit tiie placement of one
am of t.e wye betw2en 4 and 10 degrees off the lccal rorth-south meridian.

3. The Zite should be relatively flat so tnat the branches of
the wye can be constructed econcmically witn a grade less than two percent
at any leccation.

4. The site should be as far south as possible to permit
ovservaticns of tne greatest amount of SKY. |

5. Tne site saould be at a high and dry location so as to
minimize tae effects of water vapor and atmospheric irregularities upon- VLA
performance.

6. The site snould be removed from_regions of_hyrgg_§§§7v1ty

that create sources of electromagnetic interference. ilearby large cities and

certain equipment used in nenufacturing, m1n1ng, and cas well drilling activities

interfera witn successful radio astroncriy observations. Radar and communications



relay stetions, military electronic acztivity and even a nish density of lcciald

arznce for toe VLA,

-4

air treffic cen ve disturcing scurces of intar

These critaria led RAG ts concentrate its éearcn on site§ located
in tne souinwastern part of the coatinental United Stat soutit of 42 degrees
rortn latituc¢2 and wast of tne 1C5th west iongitude rmeridian.

Additional criterie relztirg to such envircruental cuostions as

natural hezards, nusan faciors, utilities &ccass and natural rescurces

[§3)

develepment were also épplied. These include:
1. iatural nazards to the VLA caused Dy weather pnenorena sucn as
floods, aignh winds, and nail should ce minimal. The site should be lccated
away frow eartnguake-prene regicns suca 2s feult zores anc regions c¢i nica
-seismic acti?ity.
2. MNo develcpaoie natural rescurces sncuid exist in tine area of tne
site wnose exploitation wouid affect acversely tha VLA performance.
3. The site gnould be witain reasonable ccrmuting distances of
towns or cities navwig adequate housing, scnools, shopping facilities and
" medical services for the observatory staff.
| 4. Raw materials for conStruction; an ample water supply and
'électrical power for the facility saould be locally available.

In addition, several miscellzanzous factors, such as the ease of acquiring
the site, labor costs, and road constructicn requirements, were considered in
evaluating tne relative merits of varicus sites.

. Using these site selection criteria, ;he NRAQ team produced a basic list
.0f. 34 possible s1tes.—/ Closer exawinaticn of- these-34 sites-using topographic-

maps, meteorological data, and site visits reduced this list to seven. These

1/ - A Proposal for a Verv Larce Arrav Radio Telescope Vol. IV. Green Bank,
West V1rg1n1a. ational Hadio ~stroncaiy udservatory, Jecenber, 1971,
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seven locations wars stucicd in grozt  datail, insluding sit
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i .1l nced engirszring firs end V%&Su?Cii‘LS'Of a:tos;aefic nater vaoor et
tarae of tne gre promising £n2s. A
criteriz for zczeptatiiicy, cre, lecztad 30 miles west of Socorro, iew laxico,
was judged clearly superior in every rescect, including the irpact on tae

existing eaviron -ent, and recommencad as tae site for the VLA {Ficure 1).

[¢]

~The iationzl rcadey of Sciences ravic.iza tre sita selecticn Fracass in

- February 1972 and encorsec tie choice ¢f tne site as the optirus locaticn for
the VLA.
The site is located in Socorro and Catren countries, in the eastern ond

wcustin, zpproxinaiely 22 nilas

-ty
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of a broad vallzy xrouwn as tne rFlains ¢
west of tne toun of lacdalena. Tne center of the site is situated epproxirmataly

1o miles souti v.S. Hithway £3, 2t 2n elevation of 6,230 feot zbove rean

w

sea level.
It is estimated tnat VLA construction and cperaticn will require

approximately 3,500 acres of range land. Of these, approximately 1,200 acres

S

-

are presently owned by private individuals; 1,200 acres are ownad by taz State
of hew iexico; witn tne ramainder held Ly the Fedaral Government under tine
jurisdiction of tne Bureau of Land Hanagement. No additicnal land will be

required fur the VLA in the foraseezble future.

The terrain in the valley is generally very flat and sloping in a
southwesterly direction.‘ It is surrounded by mountain peaks, all of which are
located in national forests, having elevatiéns in excess of 9,500 feet.
Vegetation on tae site consists_of sparse stands of low grama grass. The
grass is rore dense in tne bottom lands wiera water is retained for longer
periods after a rainfall. In most places tie grass cover is adequate to

prevent sand and dust from blowing except during the strongest winds. There



is no trse covar zinc only accasicnal scatisred gro.tas of small sageorusn

is estimated (5 cerry zocut ten nead par secticon (G630 acres). water for

.211s and storzsc in stzel tansks and op=a ponds.
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The Plains area and tue surrounding rountains have besn extensively

‘D
]

explored in past years for copper, ureniuz, lead, zinc, ard silver. [0
£ . - . 2 - . e .

dsvelcpatia c¢sacsits .ere tsunc.gf ins nzriy 2istrict, 04 tag Sastern

slope of San natcﬂ sountains resr lagzlena, was been, in tae past, 3 big

producer of lead and zinc. Tnere is no :iining activity at present.

vy 011 companies to cain

(-

Seismic and gravity tccanicues neva Leen ussd i
information acout uncergriund structures and ealicore cpportusities for oil
and gas production. A well was drillad to badrock {Precambrian) at a depth

£12,2C5 feat 2t 2 sizo scm2 six miies 851 57 tae AUGUSLInG stati:
the Sun 0il é mpany in 15¢5. The test w2il proved to ve dry and was

abandoned.

2/ Hireral and dater Bescurces of lew Mexico, hew !axico State bureau of _ ... .
-~ Kines ana riinerai rescurces, oulletin 57, 1:03.
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FACILIVIZS PICUIRIMINTS

An estinated 2,200 acres of tne reauired 3,500 acres-total are necessary
for tie tarae ams of tne wye. Of tie remaining acreage, 640 acres are needed
for a central ieadquarters ccmplex containing five buildings, water supplies,
a sewage treatrent facility, and a steciag area for tne field eracticn of
antennas. Only 200 acres of tihis 650 2cre neadquarters complex area will
pe fenced. In additicn, an aircraft landing arez, including a taxi-way

and aircraft tie-down area, will occupy an estimated fenced area of 30

acres.

The raiiroad tracks and associated observing stations that form tie a%ms
of tne wye are important parts of tne .Ln. Tne treckage consists of two pairs
of standard gauge railroad tracks spaced 18 feet apart. Tne railrcad tracks
will permit tue mooile antennas (weigning about 160 tons each) to be transported
to and from tne various observing staticns distributed along tne arms of tne
wye, as well as carnyiﬁgupersonnel and maintenance equipmant to tne observing
stations. Tie observing stations, of wnich 100 are anticipated, are located
adjacent to the railroad tracks within the planned 600-foot wide strip. By
placiné tne observing stations off to tie side, the main railroad tracks are
left clear for otuer vehicle movement. lo roads will be necessary a]ong>the
arms of tae wye once railroad track construction is complete.

Antennas can be transferred from one brancih of tiie wye to another at the

wye apex, winere tiie tracks meet to form a railway junction. The trackage and
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its  sugporting gravel Leiiast will oe designed to carry’comsinad zntznna
and transporter weignts as nign a5 223 wons. Tae maxarur alicwzslie track
grade at any point is 2i. The transpor:ars will rove at spcecs 1233 taén
five mi}es per ncur.

Each of tne ouserving stations will consist ¢7 2 small squars parcel of

land, one gquartar of én acre in exten:, ..itn its center Toczted azciroximateiy
125 fezt from tiie center line of taz 721n Tracks. Zacn s5%5tcn will contzin

taree concrete founcations, cne for a23c: of tihe antenna suppori legs, elcctirical
power connecticns, and a small maintsrzance sned. A sncrt railroad spur,
intersecting tne raain track at right znzles, will previde access *5 tae
observinyg staticn. because of tne n2ed 0 prevint ;ivesiock interferance

in telescope operations and tne hazard of syoesed nigh voltaze power cennacticns,
eacn uvuserving station will be enclosec witan a four-foot nigh ¢pan mesn

stock fence. Tuo fifteen-foot gates i&wC.S ine railroad.spur will lock togetner
ét tne spur center line wnen closed.

Electric power iw-tne general vicinity of the site is supplied by tne
Socorro Electric Cooperative, Inc.- The Ccopzrative nas a €9 kilovolt circuit,
witn overhead static protection, runnirg from Socorro to lMagdalena, iew lMexico.
From a transforrmar station in Hagdalena a 23 kilovolt circuit runs west to
tne Arizona state liue, passing close to tie proposed neadguartars building
complex. This power source provides a reliable electrical service vase tnat
has proven satisfactory for existing users and will Le adzaguat2 for the VLA.
Tine Socorro £lectric Cooperative plans to ubgrade its service to the area and
will nave a 69 kilovolt circuit running past tae site by 1974.. Iie Cooperative

has confirned tnat tne ex1st1nn 25 kilovoit circuit is capable of meeting



12

the normal operating neecgs ¢f botn tne VLA antenna system and tae neecguarters
complex wita no detriment to cther local users. The total norial operating
requirerant for tne VLA site is 230G kilowattis, with occasicnal surges to
1600 kilguwatts, witiout excessive voitage drops. It is planned that power
will be distributad to toe cuserving stations by buried czules rurning tae
lengtnh of tue aris of the wye. Connections to these czblas for telesscope
operation will be meda witnin the confines of tae fenced ctserving stations.
Three access roads will be built as part of the sites develogment: an
entrance to the ni2adquarters cormplex from state nighway 73, one lezding to
tiue air strip frcm old U.S. nighiay 60, and one leading to tne staging area
frbm tue aeadcuarﬁ:rs SuiTCin:s. These-rceds will save 211-weather aspialtic

concrete surfeces, a seven percent maximum c¢rade, and ec

(14

quate drainage.
The total length of all tnree access roads will te less than one mile.
Present plens for tine neacdquarters complex to Le located near tae wye
apex include five Lasic structures: (1) a laboratory and office building for
VLA staff and visiting scientists (10,000 square feet); (2) a VLA cperations,
control, and electronic equiprent building (15,000 square feet); (3) an
eight-vehicle garage, storage and maintenance shops facility (20,000 square
feet); (4) a dormitory for visiting scientists'use (8,000 square feet); and
an antenna maintenance building (12,000 square feet) located adjacent to
tive antenna staging area. |
Tne dormitory will be equipped to provide modest living accorrodations,
including sleeping, kitcien, and recreational facilities for approximately 30

persons. Th2se facilities are intended to meet thé on-sité needs 6f transient
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VLA users unen tne antenna systam bacLrmes sce-zticnz, Inliullrng sCiEntisis,

enginears, and supnort parsonnel. In FY 15327 znd Leoyond, a5 many 25 &
visiting scientis<s arz exgected curingy w2 course oF a yzar. Ingy will

stay on the site for pericds of tine ranging Trom @ faa Czys 1D severzi wears,

When tae s's*=n seccas fully cperatizeal in FY 1% a2 VLA crerational
support staff will bSe locataed at the site. It is enticipaizc tnat the groud
will include 23 sciantistis, enginzers, ans tzciniciens, 17 zuministrative
personnel, and a snop maintenernce group ¢f 20 ingividuals. The support
staff will be puiit up gradually from an initial group of 12 at the tim2
partial operations begin in FY 1976.

Durirg tae nine-year consiruciicn pn2ss, & projzit mzazgarz2al Croup
also will be located at the site. It is anticipated tnet this croup wiil
nuooer 17 in FY 1872, rise Yo a maxirum of 22 00 fisczi oyoacs 0075 a2ad 1373,

and fall to zero 2t tne end of the projeci in fiscal wvear 182}, In 2Z<4ition,
abprox1 mately 100 contractor employess with be & working at tne sitz Zuring
the VLA construction. -=sThey will incluce engineering and constructicn
personnel, and tzchnical and supervisory spacialists.
operational support and project managerent groups and contracidr garscnnel

afe expected to live away from tne site in cormunities winere adeguzte housing,
shopping facilities, schools, and madical facilities exist. The neareét

such conmunity of any size is Socorro, Nsw Mexico, a town wita a population
of 6,000 Iocated 50 miles east of the site. Detailed studies of tna<§50norics

and ava1lable f=c Tities in Socorro, Hew Mexico, indicata tiat tie commmunity can

read1lj absoro oO fam1]1es nxtnoat plac.ng undue stress upon existing nousing,

scaools and cormunity services.
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Tie water susply 2t tee sits will consist of a nicgh pressur: sicrage
systam 4itn 2 well, an eievetaa storese teng, caiorinater, and softener.
Tne water sugpis reguirsnent for the VLA is tased upon the need Tor five
thousand Gailons per day of potaSle water witn S0 thousand gallons reserved
for fire fignting. Invastication of existing weils on tne site2 and a 1954

it = S

tnis cuantity is ctiainsiic.x

ct

survey of t.i2 watar table indicate taa

—r
[{}}

Nuviv--Tiliac layzrs waicn ssrve 2s tne acuifer.

+ . Y O
Tn2 sita is Tzcetad unen

11y

Tine water will ce delivered frem tne well by an siectric, suumersible
centrifugal pump and tinen conveyed by pipas to an elevated 65-thousand
gallen storage tank.

Tue propcsed sswage treatrant Tacility consists of two total retention
ev%porative 1a;cons, meating d:S’"W and ccnsiruction cr{teria of the New
iexics envircrnmental Improvenent Agency. Tais type of sawage treztment
system requiras msinimum mainterance and is relatively trouble free.

Tne aircraft landing arca is located tﬁo miles away from the nead-
quartzrs corplex. Tnis=facility is designed to meet Federal Aviation
Acministrzticn classification standards as a basic utility airport. The 5,200
foot rum:ay will run approximately east-waest, in line with tihe prevailing winds,
and nave a 1,L30 foot long cpen area at each end. In addition, a 30-foot wide
paved taxiwzy ang a 150-fcot by 200-foot apren will be located at one end of
the air strip. Ho hangar is planned but aircraft tie downs will be provided.
Tne entire are2a will be fenced.

The antenra staging area is inlenuas to provice a clean hard surface area

3/ Busiman, F. X. and Valentine, C. P. Water W21l Records and Well dater
Quality in tae Soutiwestern San Aucustin 2lains, Cairgn Ccuntv, 2w raxico,
flew- Mexico >dtate Lursau OF (:1nes &na iferai aesources, circular Jo, 1954,
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for the field erzction of antenras durira construction and as 3 naintenance

area afterwards. 1t will be eporoxinataly 203 fa22t Jong and 2335 feat wice

and azve éntanne sour raiiroad tracks exienrding its length. Tre area will
have a nard stand for crane ofecetion anc asse™diy, and a 12,007 s33.are

foot tuilding for Tinal anterna assemsly, repair and maintenance.
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PART IV

Al T d

IMPACT Clv THE

1r
'

The VLA is excected to nave a mininal impact ca tne environment. The

tracks wiil be placesy upen slcping srmbankrents 2vereaaing less tnan five faat

v

in neight. These gantly slcping emiankmants snould persit free and natural
moverant of 1ivest6ck arg «ildlife. Only tne 100 quarter-zcre clserving
stations, tne 2irstirip and portions of <ae neadguarters corplex will be
enclosed with stock fencing, the total emount not to exceed 200 acres.
Wnere private fences cross tne railroad tracks, adaguate gatss or livestock
guards will be installed to protect rancning operations. The railroad

emdani2nis ant Cpen areas waere the eressiend azs been rercved will be

resceded in native grassas.

I)

Tne lietional Ragister of Historic Plzazes of the U.S. C2zartrant of ¢
Interior nas been consulted and no historic sites con the lational Register
were Tound tc fzll within the area affected by VLA construction. Thne lRAD
will work closely with tne MNey Mexico State Advisory Cormittee for Historic
Preservation and will nave antiropologists and archaeolcgists available to
identify and survey areas of potential nistorical and arciaeoiocgical value
prior to and during ground clearing operations. Several ilew iMexico
archaeologisis nave expressed interast in cooperating in tnis endeavor;

The VLA will not deleteriously affect drainage conditions in tne valley.
The HRAQ site evaluation.team assessed tie preblems assaciated with t@z'
distribution of run-off water and flocding in the area and has incorporated ti2
requirements of local topograpny, geology, climatz, water-sied size and

“shape, percolation and infiltration of tie soil, vegetation, antecedent storms,
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vbase flow, and precipitaticn into the site planning. Consultations were
ield witii specialists of tne L.S. lapartments of itne Interior end Corerce,
drairag2 engin2ers of tne new “2xico State Lepartrant of Highways, and
iiyarologists from thne Universicy of .lew Mexico. Tne conclusicns were tiet
the site its;lf aas good overzl] crainage cnaracteristics, and tnhat proger
placerant of tuiverts and otusr drainace control mzasures will prevent any
water contrgi or flooding precizrs arising from the presence of the VLA
The hRAC project management ts27 will work clos2iy with the arcaitects,
engineers, local scil conservetion zersennel, and subcorntractors during
VLA construction to ensure taat proper measures are taxen to eliminate
potential cdrainaga probless.

Tne northern trencn of th2 wye nas alrmost a flat gracde, rising oniy =0
feet in the first-eleven miles of its lenath. Only a modest erount of filling
is necessary over limited porticns of this brancn. This brancn will cross
a major nigaway, U.S. 60, abcut tuc miles north of the wye apex. The
crossing will conform to Averican Railway Engineering Association stancards.

The extrene engzsf tne northern branch enccunters an irrigation project
currently psing undertaken by a lccal property cwner; NRAO scientists have
found that termination of tnis brancn at 11.8 miles, rather than the originally
proposed 13 miles, will zvoicd intaerferencs with the irrigaticn project witicut
seriously affecting VLA operaticns. The southwestern branch crosses the
normal undisturbeu drainage linzs from the surrounding run-off area and nas a
low gradient for practically its entire length. The drainage demands on tnis

branca are expected to pe licnt except where sheet flooding enters from tne

nills on the northern side.” Culverts and drainzge chiannels will be used for
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control in this arsa. The scutheastarn brancn also is guite flat over most
of its lengtii. At the extrere end, a sizable wash area exists which will
require some earthworx and ctier erosion control protection. Throughcut most
of tne railway base, only tsne top six inches of tite ground surfece will need
to be reraved in order to piace tne embankment material. Adequate sugglies
of gravel an< rock aggrezzte for emsenk— ~* material are odbtainzble from

existing n22riy Zorrow pits.

There is no emnitted electrcuagnetic radiation associated with VLA
operations. The VLA cdoes rot transmit radio waves, but merely receives
radiation from astroncmical objects in space. In addition, there is no
electromagnatic radietion emittad by tne auxiliary elactronics of the VLA

systen.
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PART V
ADVEPSE ENVIPONNVINTAL ZFFECTS

The presence of ne VLA is not expezted 4o alter drainage patterns in
the Plains ¢f San Augustin in a viay to a”versalx af ect the environmant.
Tne KRAD arcnitecis and en§ineers will werk closely with prufess1ona1
hydrolcgists anc eroszon specialists during tie development of tne site
to assur2 tnat no drainage prebiers will arise.

Beceuse of the limitad fencing and sicping embankrents on tne arms of
tne wye, the impact of tne VLA upon the free znd natural movement of
Tivestock and wildlife is expected to be minimal. The Plains of San
Augustin have a fairly limited emount of fauna, consisting prinarily of
birds, prairie dcgs, crcund sauirrals, ccystes, racbits, lizards, snakes
and an occasional antelope.

VLA operztions reguire the zacsencs ofF 32221 sources of disturbing
electromagnetic interference. Certain types of industrial, manufacturing
and mining development in the Plzins of Szn Augustin are undesirable, unless
steps ere taken to keup interference at a very low level. This can be
accomplisned in rost instances by proser shielding of motors, generators,
welding equipnent, and other radio emitting ssurces. Venicular traffic
on neardby U.S. Highway 60 poses no prchlen for radio astronomy observations
since the effects that vehicle 2lectrical systems introduce into the |
observational data can bé readily removed.

The American Telephone and Telegraph company operates a microwave

re]ay.system in the vicinity of the Plains of San Augustin. One link of

this system crosses the Plains and includes a 318-foot nlqn relay Fower



20

eq southeast arm of tie VLA. The

=
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Y]
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located 1.8 =miles norts of the p
tcuer d¢oas rot prasent 2 prebles since the transmissicn
channels are confined to the freguercy rangss 2112 to 2122 ¥Hz angd 3263
to 6420 iz, well away from the cperating frecuencies of tre YLA.  The

bandwidtns of the cnannels are less tian 30 Iz wicde and sucuid nct

interfere with VLA opzrations.

£-5 smatl sinca

0w

The 1iteliancd of cocrmarciat cevaldgsmeni s

“the Plains of Sen Augustin is occupied by cnly a few scattered rancnes, and

has no immediate industrial or recreational value; tue valley has no
mineral resources that 2pp2ar to be wortn exploiting, and is far removed
from potentiel rmanutacturers' sources o7 supply znd a labor force.
Coordination between'the 230 and future developars could mininize
potential inzerfzrunce uiin tn2 VLA razio astronciy progrem.

The presant opan scacs quaility of tne.Plains will be preserved by the
constructicn tecnniques cutlined in Part IV. aintenance of tie existing
character of tue P]ainggﬂith its primary incdustry of cattle grazing would
provide tue cest environmant for nigh quality radio astfonomy observaticns.
Frem the peint of view of the visual impact upon the open space quality
of tie Plains, tiie antoenna systam will blend compietely into the valley.

As was mentioned in Part III, no roads will exist along the arms of
tie viye waen construction of the arms is finished. Tais will prevent
tourists anu unauthiorized visitors from travelling along the VLA arms;

Because the YLA is a major scientific research facility, tourists are

“@xpected to visit tae site. The HRAO will develop a public information
program including lectures, cdisplays and guided tours tnat will confine

all tourist activity to the headquarters buflding complex.
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In addition to the Plains cf Sar fugustin site, six other sites in
the scuthwssiern United States were found to meet the winimum regquirerents
established. FHowever, all six are at rucn lower elevations, a characteristic
that would adverse'j affect tn2 ability of tne VLA to operate at saort
wavelengins becouse of the greater erount of water vagor in tne atrosphere
at lower elevations. In addition, the alternate sites nave one or wore of
tihe following cnaracteristics: 1) difficult local terrain, 2) severe
air pollution, 3) poor weather, and 4) extremely rerote location. At three

of the altzrnate sites, the extensive earts axcavation reguired during

construction would be pronibitively expensive and nave a major environmental

immact on the surrcunding terrain. Two of the sites suffer frem P

et

rsistantly

4]

troublesome levels of dust and haze in the atmcspnere and from severe
nailstorms. In the case of four of the six sites, nc town exists witain a
reasonable cormuting distance that could accormodate the families of the

VLA operations and maintenance staff.



22

-, -nc'vu—uvr

FUEDQ YN T SICHN TS ferm TamCTOTOUAC
IP\RZIE S0l RISULTS AND [PRIYRIEZVAZLZ LU ITEiOs

(AN

Tne final desicn, construction, and cperation of the YLA is nSt zxpected to
produce any irreversible results or irretrievebie commitments. A minimum

of eartn excavation will be necessary a2nd few permanent scars would remain

if tue project were to be aivandoned.

.7

Past minzral surveys in the Plains by tha liew Mexico State Eurezu of

Mires znc viineral wrescurces sicw 1ittle possioiiity c¢f any Tuture mining or
otiner minsral recovery zctivities.

The area will Le maintainad in a virtually "as is" condition and
cattle grazing and normal wildlife activity will not be affected.

Future incustrial, mznufecturing, and mining deveicpments in tiie Plains
of San Aucustin snould Le carefully evaluated. Ccrmercial developers would
need to take precautions to properly snield scurces of electromagnetic
radiaticn, eliminate potential hazards to the reilrcad tracks, embankment
material and observing stations forming the arms of the wye, and ensure no
disruption of VLA gperations. Pctential developars should ccordinate their
plans witi the NRAO.

Similarly, future microwave relay facilities in the valley sihould ve
designed so as to minimize interference with the VLA radio astionomy programs.
It would be undesirao]e to locate telecommunications facilities in the Plains
that transmit or receive on frequencies close to the VLA operating freguencies.

In particular, ground stations designed to receive transmissions from satellites

at or near the VLA operating frequencies could not be permitted in the valley.
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DEPARTMEINT COF AGRICULTURE
OFF.CE OF THE SETRLTARY

WASHINGTON. D. €. 20250

JUL 1o 14972

Mr. T. 0. Jones

Nationzl and Inzeranctional Prograzms
National Scieace Fouadation

1800 G Street, . W., Rocz 703
Washington, D. C. 20350

Dear Mr. Jones:

We have had the draft envircnzeatal statezent on the Very
Large Array (VLA) reviewed in the Department of Agriculzure
and have no questions or cocc=ents regarding tnis proposed
development.

Sincerely,

T. C. BYERLY
Coordinator, Environmenta
Quality Activities



ANYEX B

THE LSSIST.’\HT'SECQETARY CF COMMERCE

\VWwasamngisn, 0.C. 8233

July 31, 1972

Mr, T. O, Jomes, Deputyv Assistant Director
Raticnal and Inzernzticnal Zrczrax
Rational Science roundation

1800 G. Street, N. W., Room 703
Washington, D. C. 20550

Dear Mr, Jones:

The draft envircnmental izpact statement for the Very
Large Array wnich acccmpanied vour letter of July 3,
1972, has been received by the Department of Commerce

The Department of Cormmerce has reviewed the draft
environmental statement and has the following comments
to offer for your consiceration. N

One possible «dverse eiffect of the Very Large Array
project of potential but unevaluated significance is

the prevention of furthar incustrial development and
mineral explcitation in the Plains of San Augustin
Valley in order to prevent interierence with the proper
.operation of the project. The draft envircmmental
statement does nct contzin any information on anticipated
future econcmic develcrment without the project. Nor
does the environmental statement describe current
industrial activity or the presence of mineral resources
that could be exploitable at some future time,

Another subject of concern that occurred to us that was
not dealt with relates to the presence of Highway U. S.
60 crossing the array. Autcmobile engines generate
radio-frequency interisrence. We can conceive of future
requirements that automobile traffic in the area be
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controlled, limits
U. S. highway e2ith
substantial exp
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to this possibi
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Certainly, if mining <rould zonerate harmful inter-

ference, automotive enzines crossing the actual array
could be significant.

In a similar vein, we think that it would be desirable
for the envircrmentzl statement to discuss the possible
blocking of future teleccmmunications facilities,
particularl; micrewave r2lays, butr also pcssitly
satellite ground statioms, including local receiving
staticns of the type to be used in India.

We hope these comments will be of a
in the preparation of the final sta

-

sistance to you

cieENcT.

[ g’}

Sincerely,

Sidney R. Galler
Deputy Assistant Secretary
for Environmental Afiairs
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UNITED STAT
DEPARTIMENT CF THE INTZRIOR
OFFICZ CF THZ SZCRITARY

WASHINGTON, D.C. 20240

The draft environmontel statexent for the Very Large Arrav (VLA) seexs
oriented reowaris the tecnniczl rezscas for selecticn of the Plains of
u - _— 13 -
LS

1e

ci criceria for site

che eavircn-eatal eifects
of Vii. The existing eavironzant and enviroa—ental izpacts could be

o
more acegquately descrited aad discussed.

s
San auvzusctin as thie precosed sice. The list
selection coes not contain tacse relatinzg to

The Site ..

One criterion for site selection was that the site be rexoved fronm
sources oi huzan activicy that creaze scurces of elactrozssnesic
interfereance. 1Inciuvded within this criterien ware =ining anc gas
drillirg. %hile there is little evidenc2 that aay known c—ineral
rescurce weould de aifecte tw tha proisct and there zre fa2w indications
of sineral potential iz the adjeoirning area, a ciscussion of th

minerzl resources would be helpfiul in evaluating the eifects of the

projsct.

Another requirecant is that the site be located zway frox= fault zones
and regions of 7izh seiszic zctivity. The last zajor earthquake in
the area was in-the 138)'s. Since considerable dazaze was sustained
in Socorro, the epicenter was proozdly near Ladrcn or the Socorro
Mountains. According to local resicents, =ajor cracks (one to three
feet wide) developed over the eatire San Avgustin Plains. Minor
trecors have been felt since then.

Another requirement was that the site be within comnuting distance of
a city having acequate housing and public facilities. Socorro, the
nearest city, has a populaticn cf &C00 people. During the nine year
constructicn phase, assu~ing an average faczily size of only two, the
population will increase by 300 pecple because of VLA, The staterent
indicates that facilities are adeguate. Are these facilities
presently umder—utilized? A core coxplete assesszent of any possible
dislocaticn to Socorro's econc—y and infrastructure could be made

in the statement. The region is econocically depressed.
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The stz-e=ent also iniicates tazt com—unications ralav stations would
jnterfere wish radic zstrononr cosarvations. Two micro-wave fazili siag
tha '] de” en the east side and one on the west s;de

atii Mountains, are presently in operation.

Detailed Zdescri

otic cts cof the project on tCcpCgraphy,
soils, warer and cpe:n s
at

2
od
are not included. The impact on
5 of square wiles.

ca
ace value

fi ant —anner. A

Izpacts ox wi ai
in the zrea woul be halsful

1d1
list of the wild
N . o

(&K

The state=ent is daficient in its raview cf impacts resultiar from
withdrawal of uadargrcund water to =eet the needs of the project.
A nore detailad discussion of underground water supplies would be

helpiul.

The state=sat indicates that further dewelsrrment of thz Plains of
San Auzustin would be curtailed. It is difficult to assess the
magnitude of this impact without some idea of the space needed to
meet the isolzticn reozuircxzents of VLA, Thio statemeont indicates
that the project will recuire 2pproxizately 25200 acres. Tais zmay
inclucde calvr the lanz aeeded for preioct facilities. If no
developnent is aliowad between the arms cf the wye, as zuch as 530
square niles zmzy te aifected. The statemeat should discuss the -
extent ¢f this imzazt upon the affzcted land cwners and should
consider -—easures which =ight be faken to nitigate this impact,

such as acquisiticn os:dsvelopzent rights.

The nearast property listed on the Xaticnal Register of Historic
Places is the Gzllinas Sporings Ruia in tﬁe Ka:dalena vicinitr about
7 1/2 =ilss nerth of the junction of U.3. iighway 60 and State Road
52. The final eavircazental izpact statemesnt should reflect
cbmplianc= with the Historic Preservatiocon Act of 19658, 5v indicating

consultation with the hGational Register cf tlistoric Places an

stating, if substantiated, that the project will have no effect on
Naticnal Register rroperzies. It is also recommended that the project
be discussad wish the State Liaison Officer with respect to properties
being considered for nczination to tha Jational Register and that

his findings be reflected in the statexent.
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The State Liaicen Cfficer Zor Historic Preservation for New Mexico is
the fcting State Tlznainz Officer, State Capital, 403 Capitol 3uilding
Santz fe, Lew Mazxics 37301,
consider the izpact of the progposed facility

Sl zical ruscurces of the area. Since sizonificant
arcreOchlza; Temiins ar2 sncwn to e2xist elsewnere in che 2Ilzins of
San augustin, Iz is recc—eaced that a survev of the arca invoiwved .
be conduczed 5y corpetent archeologists and that the survey findings
be incergerzczd intc the statesent. Whenever the presance of
archeolicziczi resourzes is indicazsd, the ctote-ant should outliine
the procel:ras zo 52 followed te lccate, idenmtifv, and preserve or
salvaze suvch rescurcss in aivance of coascructicn activitv.

Tne Museun of New llexico, Santa Fe, or the University of Yew Yexico,
Albuquerque couid provide archeological assistance for such a survey.

Alternatives

The staotezent does not describe the seven alternative sites that were
considaraed znd 2023 not considar the alternative of T

project. The environmental impacts cf each alternat
discussed.

The statezant doasn’t include a discussion of the relati ionszip of
e Tz and enh t

.short-rerz use to th intencnce iancament of ieag-~
productivicy.

The secticn on irreversible and irretrievable ceomitzant of resources
does nct dis cuss ;1e possible loss of mineral rescurce values.

Sincerely vours, //

eputy Assictant Secretary of the Intérior
Mr. T.0. Jones

Deputy Assistant Director

National and International Programs

Natiozal Science Foundaticn

Washington, D.C. 20530



Mr. T. O. Jones
Deputy Asszist
National Scienc
1800 G Streez, .
Rooz 703
Washington, D. C.
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Dear Mr. Jores:

We appreciate the ¢

with your Julv 3

i % OFFICE OF THE SECRETARY OF TRA? NSPCRTATION

WASHINGTON, DC. 20550

20550

le

offer on the stacexent.

.AAt"

July 11, 1372

ppor: to cozent o the drafit envirca-
mental impact statecent on the Very Large Array (VLA), transzitted
tter. This offize has no specific comeont

However, we have referred the draft stzte-en

Highway Adzinisc:

Any comments he =ay have

ration Divi

sien in lew lexico
to offer will be subni

Sincerely,

T,

Martin Convisser, Director

Office of Envi*onrental Quality
~s5sistant Secratary for
Environment and Urban Systexs

Office of

o the Federa
his review.
tted directly.

AT D
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U.S. DEPARTIMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

117 U. 3. Court YLuse
Santa T2, lew [=uizs CUsUl

M, Te C. JOoes

-

iy N g ; 2 e
Deputy Assistant Zireczor
MLl 3 - - 3 e - -
hatlionzl end Internaticnii Progranms
Y, -~ - -
Naticzal Science Foundation
18C0 G =Stirees, i To4

v SLITECT, lte Ney e (V5
P s
-

Dear ;>. Jcrnes:

Your craft envircnnental staterment on tie Very Larze

Arrzy (VLA) h2s ceon reviewed in tils o70ize, ani w
find there zre no adverse inmgeeis of nationzl
significarce wita respect to tze nignways o the

arez.,

The liew llexico State Zgaway D2-artzecnt is the
coordinatins asency T2 ¢cntact in tne Zevelornment
=3

of plzns for tae intersection of rovr ascess road
with US cC and the cressing of :ie ~igavay oy the
railroad tracks for the norta tranch wre.

We aprreciate Tein; afforded the opgortunity to
review your drafi{ envircnrmental statecent.

Sincerely,

Division Engineer

(5]

Al

S
(LTS J2



ANNEX E
UNITED STATES CF AMERICA
GENERAL SERVICES ADMINISTRATION

MASHINSTON. D C. 25345

N>, T.O. Tones

Naticnal =
National Sc:' ce
Washington, D.C.

Dear Mr, Jones:

As requested in vour recent leter, the General Services

Administration nas reviewes the draft environmental impact
statement for Very Large Array.

Cur rarlew o7 thl
- % s ecsaa

nviranmern-al statement discloses no

4]
v
rn
et
it

3
problems of concern to this agency.

Sincerely

e
> ,'.-
0"{:1& s

ROD KREGER
Deputy Administrator

N

?,

4
R ‘f"’/

Keed Freedom in Your Future With U.S, Savings Bonds



S8TATE OF NEW MEXICD

\%\‘ 3
STATE PLA '\”"A F-ICE
8ANTA FE
OFFIC: CF DIRISTIR August 4, 1972

Mr. T. 9. Jonss, Dencuty Assistant Director
National Science Foundation

1800 G. Street, Rocm 703

Washington, D.C. 20550

Daar Mr. Jones:

In refersnce to the National Science Foundzticn's
Larce Array creject to be constructed in the San ust 11 P1a1rs o‘
1 a

o~y

. . - - S . \:‘
Maw “ewico, it nzs bsan broy~nt T2 =y atiznticn bv on
ancs Fo

owners, sr. Marvin Ak, tnat the L.azticna: Scrernc :
restrict the ranchers frcm any develozTanz on thair arivate land, as
this mignt interfere with recepticn.

You have stated in your draft environ—antal statsnent on page 11:
“Because VLA o:erat1ons rezuire 2 Tow o
low levels of human 2ctivity and *he zb
sources of electromacnetic interfersncs, Furs
developmeﬁ' of the °I=i.s of San A : :
tailed. Mining and ma2nufaciuring
ment that would oroduce eleczreo-a
not be mamitted in the vaiiay be
successful radio astronomy coserv

icn density,
¥ lozai

ar indistrial
18 1§

For my rersonal knowledoe, and on behalf of the zroperty curers to
be affected, I wculd aroreciate it verr much if you would eizbarate on
this situation. exrelaining exactly what tyoe and sizz industrieal
develor—znt, wining, and manufacturing a2ziivitiss, a2t what distances
from the Arr:y, and to what decres thev would Se curtaiisd. 1 feel the
ranchers' richt to deve]cp their land in tha most advantaceosus manner
must be orotectad. iould you clease Turuard this inTormztion to my
office at vour eariisst convenience, and alss includa it in your final

environmantal statesent.

At Vanda

*y
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Thank you very much for allowinz us the oc:zortunity to cc—ment o
the Verv Larce Frrav creizct. If you have any zuastisns cn this ecu st,
or if I can assist vou in any way, feel frez to conza:t re arytime.

Sincerely,

é@wﬂu Z

David .. ¥ing
State Planning Officer

DUK:C¥:pls

conies to: HMr. Jav Teslor, P.0. Box 2738, Amarille, Texas 79105
Mr. Jack Bruton, P.0. Box 177, Datil, New iexico 87821
Mp. Michnael Harvwriet, 803 Dzvk C*"°°‘, Saceorro, low Mexicar E€7801
¢

LY -
76232

(Y] - CR o] ay by =] = - it -~ o - :
“r. B. 2. .Uziker, 2.0. E0x 123, for: Hancecox s 79233

o 2 , T2xz
Mr. Malicol- S. Majar, Jr., P. 0. Box 367, “a;dalera, hew Maxice
Montcsa Catt 2 Corsany, P.L. Sox 125, ™agcalena, .ew Mexico 27Z2:
Mr. Benry D. U2iltern, P.0. 2ox 133, Datil, lNaw Mexico 37871
ir. ¥W. Y. Senten, 2.0. Sox 163, Patil, ‘ew 'exico 87321
Mr. Parv1n Ake, P.0. Box 4, Mazdalena, MNew Mexico 87825

Mr. Lee -araham, Datil, New lMexico 87321
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tr. T.0. Jones

Daputy Assistant

tational and International
Prosrans
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Z1r2Ccilr

MNational Science Foundation
1800 G Sireet, X.{., Room 703
Washington, D.C. 203550

Dear !ir. Jones:

I have carefully revieved ycur Draft Environmental Staterment
Very Larce Arra2r, and cormend you on what appears to be a vary 0D
analysis. ‘ ‘

Jective

Many imoortant coints were discussed in our May 135, 1
tlacdalena, .z "=xico with racresantatives of y2ur ¢
Radio Astrcnormy o JServa»or,, and cne iand owners 27 %
Plains. ost of tne issues coversd in that mee:1nﬂ nave bee

in your statevant; hcaver, I have noticad that few 20ints h
omitted. UYith tse interests of thz land O\ners in ring, 1 weals
to see tne following fTour items also 1Pp]€ﬂ°nueﬂ in your final

1.
2.

Assurance inat i1f any grassland is destroyed it will de reslaced,

A statement that no tourists will be allowed along the arms of the
array,
3.

A statement that no roads will L2 constructasd alongside the arms

of the array, and
4. A statement to insure that additional land will not de reocuired
2t a later date.

I feel as tnough we have established a good working relaticnshisc with
these land ouners, and in an effort to maintain this allianca. and keep
them fully informed of all action, I have forwardad 2ach of thea a cooy
of yuur drafc statsment and my comments. [ have aiso advisad them to
inform my office of any major discrecancy they may find in rour state-
ment that has not bean covered bty my remarks.

£I.



Mr. 7.0. Jenes
July 23, 1372

~

Page 2

I would like %o thank vou very ruch for tha oocortunity to review your
draft and crovide this input to your final environmantal statement.
Please continu2 to keep my office inferred of all action at your end,
and I i1l continue to co the same.

Sincerely,

oxﬂ/w’ %‘*‘"

David Y. King
State Planning 0ff1cer

DaX/CK/ns
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