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NDSHFO Ref.r 0?,0400b Tetra Tech-FP[/L*ngdon lffind Farm, Cavaliet
County, North Dakota, Claus II and III CRIRepnrt and Ëoncr¡¡reûee veith

Determinatipn of Effect and .A.cceptânce of Mitigatian Plan

Dear Traceyt

We have revicwed: "Langdon Ifliüd Energy Center A Class II aud III Culrural
Resource Invenrory ir-r Cavalier Counry, North Dakota," prepãred by Ed Stine,
(Mercalf Archaeological Consulcanm, July 2007), and fi$d it acceptable,

If c{:nsulted by a federal agcncyr we coneur with an "Adoerse Effeø" atrd a

sigr{ificant site affected determinariorr. The mitigation plan as outlined to
mítigate rhe adverse efltect ro significent and Nationel Regisuer eligiblc site

3ZqV113 is acceprable. \Ve loak forward tc working withyou on this pÌoiect-

If yþu have questions pleà$e contâct eithet Suss.n Quinnell àt (701) 328,3576 ar
Fadl Picha at (?01) 328.3574.

i

July 18,200?

Øonr

erlan E. Paaverud, Jr.
DÍrecto¡, State Historical Socíety of North Dakom

aud
Smæ Hístoric Prcservation Officcr (North Dakota)

u Su¿ãnne Nelmn, M.q.Ç
c: Patrick Fahn, PSC

¡ac¡edít¿d,LV rh¿
Ameraal.¡lssociadon

of Mt rt- '

Norft Dakota Heritdge Center ' 61 Z Eaçt Boulevard Avenue, Bismarck, ND 58505-ó€30 ' Phone 7Ð1-3?8-2666 ' Fax 70k1?8-3710
; Email: hisþoc@s{åtë.nd.us . Web site: http:1 M¡nv.nd.govllrist TTf: 1€0G366488Ë
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Langdort Wind, LLC

July 16, ?007

Mr. Merla¡rE. Paaverud, Jr.
Ilirector State Historical Sooiety of Norttr Dakota and
State Historic Ptë¡efi/ation Offrae {Ntttth Dakota)
612 East lloulevaxrl Avenue
Bismsrk, ND 58505-0$30

FÊX Nn, : ?ø1Ê5Ès393

NÍ)SHFO Ref: 07-04{f0u Tetrn Tæh/Lrngrlon lVind Frrm, C¡vdier flaunty, North
Dakotr, Clrss II nnd III CRI Report with Recommendations

Ðear Mr. Faaverud,

\Me have receivcd yffü letter of review for the ÌËport entitled o'Langdon Wind Energy
Center Class II and III Cultwal Resource Inventory in Çavalier County, North f)akota''
ptepared by Metcalf Arcba+ological Consultants fur .Iunç 2007. tne issue of concern
ncted in this lettsr states thst the NDCRS distance ftorn Turbine T47 !o the Nekoma
Pyranid (32CVl l3-Sefeguard Complex) is closcr than identified irr our repofi, We will
revise this document updating the 32CV1t3 NDCRS ínformation to stete thst the
structwe ís Û.75 miles west of proposed T47 und we will requbmit the report to your
office.

We have" æ you knoq dÍscussçd this project frequently with various ståkehçldsrs in thç
local community atrd have consistontly teceived their enthusir.Étic support for the wind
farm. Two of our most consistent $upportÊrs arn the Army staf,f in chmge of thc base
realignrnent and closure (BRAC) and the Cavalier County Jobs Development Authorily.

'!V'e would like to propose a mitigarion plaru as recommended by Ms. Quinnell th¿t
tatgets public interprctetion of the sitc. Our plan is to provide fimding to aesíst in fhe
development of un interprelive kiosk, or nn altem¿tive mçflns for public interpretation as
deternrilre approprinte by the krcal ntakeholders for the Nekoma Fyrarnid. PerNIJ
SHPo'e rcquÊst, the stakeholders who will receive this funding will submit all developed
inlerpretive information for rçview to ND SIIPO end thÇ caretaker of the site before
publishing.

With this mitigation plan in place, Langdon Wind, I-LÇ urdsrstsnds thnt ND ËFJPO will
prnvide an expedited conçurrênce lettsl sf "Na Á.dverce ffict)'ôr "Md Historic
Fraperties Á,$þcred'. Should you have any questiorts ot concçms, please call me nt (561)
6er-7240.

Jul. 17 ?:Ø27 L?l4gFFl Fz

817 3d sr
Suite tüe
Lnngdon, ND 58249
(70r) 256-32s8

cc; William J. O'f)onn'ell" t[ (Program Managcr, Deptof the Army)
'l'racey MÈrtoranon (Proiect Manager, Tetra Tech)

',l rru;!-(, Ptw# t, be .16,



PLAN TO MITIGATE ADVERSE EFFECTS OF
LANGDON WIND FARM, CAVALIER COUNTY, NORTH DAKOTA

oN SITE 32CVt13 (SAFEGUARD COMPLEX)

srTE 32CV113 (SAFEGUARD COMPLEX)

Site 32CV113, Safeguard Complex, also known as the Stanley R. Nicholson Safeguard Site, is located in
Cavalier County, North Dakota (Figure 1). One component, the Missile Site Radar (MSR) complex, was

located 12 miles south of Langdon, North Dakota. The 470-acre MSR site contained the shorter-range
missile control radar and almost half of the Safeguard system's defensive Spartan and Sprint missiles. The
MSR construction was completed in 1974 and it was deactivated by about 1976 (Lonnquest and Winkler
1996). Attachment 1 contains a description of the Safeguard Site extracted from Lonnquest and Winkler
1996. The MSR is the only anti-ballistic missile (ABM) system actually constructed in the United States.

The site has been determined eligible for listing in the National Register of Historic Places (NRHP) under
Criteria A and C and under Criteria Consideration G, as a Post World War II Properly defined as a
military installation exceptionally important because of its contribution to the Cold War aÍns race

(Metcalf Archaeological Consultants 2007).

PROPOSED PROJECT DESCRIPTION

Langdon Wind, LLC ("Langdon Wind") has applied to the North Dakota Public Service Commission for
a Certificate of Site Compatibility (Certificate) to construct the Langdon Wind Energy Center (the

Project). The Project is located in Cavalier County, North Dakota (Figures I and 2), and would be

approximately 159 megawatts (MW) in size, consisting of up to 106 wind turbine generators. Langdon
Wind will own 79 General Electric (GE) 1.5 MW turbines totaling 118.5 MW. Otter Tail Power
Company (OTP) will own 27 GE 1.5 MW turbines totaling 40.5 MW. Associated facilities include a

Project substation, operations and maintenance facilities, up to four meteorological towers, a construction
lay-down area, access roads, above and/or below ground electrical collection system(s) and cabling, and

an approximate eleven-mile 115 kilovolt (kV) transmission line.

Proposed turbine T47 w1ll be located approximately 0.75-miles east of the Nekoma Pyramid, a prominent
element at the Safeguard Complex. The proposed project will be visible from the historic property and it
has been determined by ND SHPO that the Langdon Wind Energy Center will result in an adverse effect
on the Safeguard Complex.

MITIGATION PLAN

The proposed project turbines will stand approximately 118.5 meters from ground to blade tip.
Recognizing that methods of visual screening such as planting trees or placing physical barriers that will
block a view (e.g. a fence) will not be successful in mitigating visual impacts to this historic site, Langdon
Wind proposes an alternative form of mitigation. Langdon Wind proposes to provide mitigation funds not
to exceed $20,000 to the Cavalier County Job Development Authority for interpretive services of the

Safeguard Complex. Langdon Wind's consultation with SHPO staff, BRAC Army staff, and local
stakeholders, including the Cavalier County Jobs Development Authority, has indicated that public
interpretation of the Safeguard Complex is a common priority. The money provided by Langdon Wind
will benefit the local community by enabling the stakeholders to work with SHPO to develop an

appropriate method of public interpretation, such as a development of a historical information kiosk in a
publicly accessible location. Langdon Wind understands a condition to the mitigation will require that the

resulting interpretive displays, brochures, or other items, will be presented to SHPO for approval prior to
their installation or distribution.
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ATTACHMENT 1

ANTIBALLISTIC MISSILES (ABM): THE SAFEGUARD SYSTEM
EXCERPTED FROM TO DEFEND AND DETER: THE LEGACY OF THE UNITED STATES
COLD I|/AR MISSILE PROGRAM, LONNQUEST AND WINKER 1996. USACERL SPECIAL

REPORT 97101
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A i r D tfe n stt Mi-s,c ílc.ç

Antiballistic Missiles (ABMs):
the Safeguard System

Summary
Deployed briefly in the mid-19?0s. the Safeguard antihallistic missile system rvas

the product of two decades of research, developmenb, and testing. Army antiballistic
missile development began under the Nike Zeus program (1956'1963). and continued
under the Nike X (1963-1967) and Sentinel i1967-1969) programs before culminating
in the Safeguard systcm i1969-1976). Ineorpornting incrernental improvements in mis-
sìle technology, combined with revolution¿rry advances in phased-array radar and
advanced computers, the Safr:guard system wils evenlually deployed at just a single
site-the Stanley R. Mickelsen Saf'eguard Complex (SRMSC) near Grand Forks, North
Dakota.

A Sprint rnissile being lowered into its underground silo.

184

.."1

iii
:¡iì'



An tibnll isti c Missil es ( AIJ M s)

A full-scale mockup of a Spartan missile,

Technical Specifications
The safeguard ÄBM system-was composed of three main components: sophisticatedradars, powerful computers, and the sreeii, deadlv r"t".."ptã, åir.;l"r-the sprint andthe Spartan.

Spartan
Length: 55 feet

Diameter: 42 inches

lVingspan: 118 inches

lVeight: 28,700 pounds

Fuel: Solid propellant

Maximum engagement altitude: BB0 miles
Range: r\pproximately 465 rniles

Speed: Mach 10 (?,418 mph)
(luidance: Ground-based radio dìrected

W¿lrhead: Nuclear, _vield 5 megatons

18s
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These scale drawings reflect the dramatic differences belween the Spr¡nt and Spartan miss¡les.

Sprint
Length: 27 feeL

Diameter at base: 4 feet 6 inches

Weight: 7,500 pounds

!'uel: Solid propellanf
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ilIaximum engagement altitude: 24 miles

Range: 25 mìles

Guidance: Ground-based radio directed

Warhe¿rd: Nuclear, Iow-kiloton range yield

Contractors
Safeguard primary contr¿rctor.: Western Electric Company

Ner,v York, Nc.lv york

System design: Bell Lirboratories
Whippany, New Jersey

Perimeter acquisition radar: General Electric
Syracuse, New york

Mis-sile site r¿rdar: Raytheon
Boston, Massachusetts

"l)ata processing system: Bell Laboratories
Whippan¡i, New Jersey
Western Electric
New York, New york

Spartan subcontracto¡: McDonnell-Douglas
Santa Monica, California

Sprint subeontractor: Marbin Marietta Corporation
Orlando, Florida

Guidance systems: Bell Laborai<¡ries
Whippany, New Jersey

System Operation

,\ n t i b ¡ ll i s ti t,Vlis.ciit's I' AB Ms)

, The stanley R. i\Iickelsen safeguard complex consisted of four elements: thePerimeter Acquisition Radar (pAR) complex near Concrete, North Ðakota; the Missilesite Radar (MSRi complex 12 miles uooih uf Lrngdon, ¡¡oritr Dakota; and the four
Remr)te sprint Launch (RSL) sites clustered wíthin 20 miles of the MSR" The f'ourbh ele-ment, the Ballistic Missile Def'ense Center (BtvIDC) in Colorado, was the only componentof'the SRMSC located outside of North Dakota. The BlfÐC was the highest ã"n"loï oict¡mmand and control in the Safeguard system. The BMDC integrated the Safeguardwithin the North AmericanAir Defense Command. and allowed. the Commander of theContinental Air Defense Commancl (CONAD) to exercise operabional command of thei:inf'eguard system.

The defensive Sprint and Spartan missiles
ccnterpioces ofthe Safeguard System were

were technological marvels. Flo,,r,ever,
the tracking radars and associate

187



t\i r D e.fen sa ;\4jssrf¿s

computers that rapidly sorted the incoming clata and provided instructions to the
interceptor missiles.

The largest of Safegrrard's structures, the Perimeter Aequisition Radar Building
(PARts), consisted of a huge phasecl-array ilnt<;nna mounted on a sloped. surface f¿rcins
due north.

The PAR was capable of identifying and tnçking incoming missiles at ranges up to
2,û00 miles. Unlike a conventional "moving'radar antenna, the pAR's.,phased-arra,v,,
antenna incorporated 6,888 elemcnts, each sending a pulse that would bounce off an
incoming target coming r¡ver the North Pole'. Through comparison of the reflected sig-
nals reeeived back lrom t.he incoming object, lrajectories were compuLed ancl thìs infor-
m¿ltion was passed to lhe fulissile Site Radar (MSR). To operate the pAR, an Army
Surveillance Battaìion of about 4û0 personnel r,vould be required to man a three-
section r,vatch.

This 1972 photograph show the Perimeter Acquis¡tion Radar {PAR) site at SRMSC under
construction.To the right of unfinished radar building is the power plant.The buildings in the
background include enlisted housing, a dispensar¡ and a eommunily cenler.

i;i:,,
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A n tilt nll i stic h[i ssil e s ( AB Ms)

The "1?O-acre VisR site housed the shortcr-range missile control radar and nearlvhalf of the safeguard system's defensive spartan and sprint missiles.----

- Located in a pyramid-shaped buitding, the site's phased-array radar had over 20,000elements disbributed equally betrveen its four faces. ùsing the raãar data supplied bythe PAR, the MSR located and tracked incoming missiles]computed interc"pï'tr.u;o"to-
ries. and launched and guided the Spartan and Sprirrt missiles to tìreir targets.
operating the MSR required a staff <¡f g00 soldiers and ci'ilians.

- Jh" Safeguard sy.stem's clefensive missiles were dividerd between five facilities; theMSR and the four RSLs. Each RSL deployed bebween 12 and 16 Sprint missiles. Thesites' which rvere all located withing a 20-mile raclius of the À,fSR, were under the ofera-tional contrr¡l of bhat rarlar fircility.

The Spnrtan, w-ith a range of nearþ 500 miles, was designed to interre'pt the incoming mis-
siles well outside the earthls atmosphere ancl destroy them øth a mu]tÍmegaton nucìear warhead.

An aerial view of the Missife site Fadar. ln the foreground are the sprint and spartan launch
areas. Looming over them is the two-tiered Missile sire contror euiioing.

189



A i r D i:.1Þ nsc Mi.ss ii ¿s

The Remote Sprint Launch Site #2 under construction in the fall of 1972.The lops ot the Sprint

Launchers are visible in the center of the picture. The building taking shape at the right was the

Remote Launch Operat¡ons Bu¡ld¡ng.

Anticipating that some incoming warheads could slip by the Spartan interceptions
and enter the atmosphere over North America, a "layered-defense" provided for a last-
ditch defense in the form of the Sprint missile. Built by Nfartin Marìetta, the Sprint was

desigaed to operate at hypersonic speeds within the earth's atmosphere. Sprint's skin
could sustain heat, greater than lhat produced by ìts own rocket motor. Like Spartan,
bhe two-stage Sprint calried a nuclear warhead'

Ðevelopmental History
The antecedent ofthe Safegrrard program can be lraced back to Ùlarch 1955 when

Lhe Army contracted with Bell Laboratories to conduct an 18-month "Nike II" study
aimed at projecting defensive missiles and supp<lrting infrastructr¡r'e requirements for
rhe 1960s. With intelligence leporting an imminent Soviet ICBM capabílity, the Bell
study focused on this problem and initially concluded that developing "long-range, high-
clata-rate acquisition radar" rvould be crucial. At this time, Bell also demonstrated, using

analog eomputer simulation, that intercepting a target fl.ying through sparce at 24,000

feet per second was feasible,

190



rhe results orthe study rvere presenrecì in october 1e56 "":it::Ïï:::"t'{'rmv ¿¡w¿rrt{ed western Electric/BLil Laboratories r.he ,luur:topml.t;;.'¡j.;?;îì.fiä"zeus'" lvestern BlecLric/Bell subcontracted íhe missile *"* î, vl.nonnell-r)ouglzis.Testing of thc prorotype missile began ar lvlile Snnj, i; i;5ö; however: timited ranseconsiderations forccd the program tn ,rre facilities at the N;;;i Test Rrrnge at pointMugu, Califr¡rnia-

As the missile rvork proceeried' w'estern ElectriciBell forged ahe;lcl on rad¿rr and sup-portlng s'vstems devcìopment- The process reached a point tnaJ, site needed to beselected for pr:ototype s.ystem instaliation whe¡'e actuål ICRMs could be tr.¿rcked ¿rnclengaged. Already a prototype Zeus thrget Track Rada. iiCniî.¿ been placecl onAsce¡nsion Island dow'nrange of cape iårrorrer*I. However, sensitive political considera-tions ruled out expancling Zeus f¿lcilities at Asceinsion or other islands .ff the west coastof Africa that were not owned by the Llnited st¿rtes. rr.ir r"r."i planners to f.c's 
'nKwajalein in the paciflrc. which arready hosted a u.s. ,,".,ot ù.*". More importantry, this¿¡tclï in the Marshatl Islancls lay 4,g00 mifr.s ¿e*-rr.^r,go nif,à,r,fenbergAFB, thenunder:going construction ,r" o., iCBM launch site.

f.:llf;.:11:,_!e.v.eionme'nt programs, Nike Zeus encounrered ìt.s sh¿rre of c*r¿r_

f:","_:i:.î, 
r:l:l-'* 

ï-ii:',to. f1,I-".",'cnung.,-to',h_ ;ì,illíi;il ä,*:rJi;:ü
l1.T J :1i* ï".Ï :ü,.11:-" 

n wh i I e'9 r T.¡, e; ì3ãi, i r.î îi{il;i,'i:i:äï':.iï i:
tracking success.

In addition to missile testing at white sa¡rd_s, a prototype zeus Acquisition Radar(zAR) ¿tnd another TTR we'e coÀstructedr,ta ptá"ei i"lá-ápãåu"n. on l)ecember 14,1961' these radars tr¡rcked and successfully engaged . Nrk":li;rcules target missile witha Nike Zeus ìnterceptor.

As the results of this demonstration r,vere analyzed, fhcilities luel.e re¿rdied atKr'vajalein for the first,attempt to intercept an ICBM i, nigit- tÌris first attempt, on.Iune 26, 1961. failed due ro the TTR,s inånitity r" pi;k;;'tir;-r"-ent.y vehicre ¿rf,ter the
lljJlå:*'rutsion 

secrion broke up. The inrercepting Zeus missire arso sufrered a mar-

A partialìy succes_sful intercept occurred on July 1g, 1962, as a Zeus missile, cameivithin 2 kilometers of an incoming Atlas D ICBIVI. 
"o" ú";.*;år rz, lg62,a zeus rnis_sile pirssed well within the kill radius of ¿n incoming ICBNI. o'May 24, 1g6s, a Nikezr:us c¿rme rvithin iethal range of an orbiting sarelitã- Tests continued throughNrivember' I963, showing consistent success.

f)espite these successes, Defense secr-etary NlcNamara chose not to deproy the sys-it'rn' t¡ut budgeted for cotrtinued research and development.-McNamâ¡:a,s concern rvasilr:rt' the s-vstem still lacked the sophistication to clisclr. b"trr*:À real ancl clecoy rvar-l¡r';rtls and could be overwhelmed tn a "saturation attack" since the radars could onlynr:r¡r¿rÉIe one intelception problem at a time.
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,\i r D c fttt s a Missllc-,i

'fhe continued research and development progïam for a m<¡re advanced ABÂ.{ pro-
gram was dubbed "Nike x," under the Nike X plogram, the Zeus mi.ssile evolved into
the Spartan' In addition, planners identified the need for a short-range interceptor mis-
sile as well as the requirement for a radar that could track and direcf the engagement of
several targets simultaneously. The short-range interceptor became reality in tfie form of
the Sprint. On March 18, 1963, frIartin Marietta received the contract to develop this
new missile. In 1965, the first Sprint prototype was launched at White Sands. The
needed radar was already under development through a DoÐ Aclvanced Research project
Agency program called "Project Defender." under this program, a ìow-power, phased-
array irntenna wíls completed in the fall of 1960 and tests showed that this nonmoving
antenna, using computers, could electronically steer a radar beam in tlvo clìrections. In
June 1961, the Army Guided Missile Agency granted Western ElectriciBelì Laboratories
a contract to develop a pr<itotype phased-array radar to be built at White Sands.
Ground-breaking occurred at White Sands in March 1g68.

w.ith advances in solid-state electronics and high-speed computers, the ,.Zeus

Multifunctional Array Radar" demonstrated the use of phased-array radars as part of an
ABfoI defense âs a breakthrough possibility. Arready, Bell was stud¡'ing the devålopment
of an even more powerful phased-array radar for long range tracking. This 

"*.ordMulbifunctional Array Radar would evolve into bhe Perimeter Array Radar thaù eventu-
ally was deployed in North Dakota.

Meanr.vhile a smaller phased-array radar, designed to track incoming targets at close
range and guide intercepting miss'iles, w-as proposed. In Decernber lg68, the Þ,aytheon
Company received the contract to work with Bell L¿rboratories'people to design and
build the "foTissile Site Radar" {MSR).

In September 1967, Secretary of l)efense Robert McNamara announced. plans to
deploy many elements of the Nike X program-the Perimeter Acquìsit.ion Rádar (pAR),
the Nlissile Site Radar (MSR). and the Sprint and Spartan missíles-in the nerv Sentinel
antibailistic missile prograrn. The initial cleployment pìan called for installing the
sentinel at 13 sites in the continental Unitecl States andAlaska and Hawaii.

The plan aroused a firestorm of protest in the major cities slated bo receive Sentinet
installations. Not only was the Sentinel unpopular at home, but President Nixon and his
National Secur:ity Advisor Henry Kissinger were also concerned that the depioyment of
the sentinel sysbem could escalate the iìrms race with the soviet Union.

In March 1969, Nixon announced lr.is intention to deploy a "modifred Sentinel sys-
tem" that he called Safeguard. Whereas the Sentinel system was intended to proviåe a
limited ¡rationwìde ballistic missile dcfense. the Presiclent ordered that the Safeguard
systern be positioned to protect a portion of the United States ICBIvI force.

The Safeguard program initially c¿rlled for 12 sites. Despite moving the irrstallations
away from bhe nation's major cities, the program still faced rigorous Cóngressional
scrutiny. In i\ugust 1969, the Sen¿lte authorized the construction of only iwo sites; one
near *Ialmstrom, ÙIontana, and the other near Grand Fclrks, North Dak<¡ta. Onlv the
site near Grand Forks lvas ever comDleted-
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Antib allisti c À,{issl/es ¡AB l\4s)

As the debate to deploy Sentinel and Safeguard continued, construcbion ofthe proto-
type missile facilities continued at Kwajalein. Completion of launch tubes a¡lowe¿ ifrefìrst spartan to be frred from Kw-4jaÌein on March å, tgog. The r{sR built on Meck
Island completed its first successful track of an iCBlVf on Ðecember 11, 196g. OnAugust
28, 7970, an MSR-controlled Spartan missile successfully intercepted an incoming
ICBM. Four months latet', this feat was repealed with uo MsR-"ontrolled Sprint missile.

Basing Strategy
The placement of facilities for lvhat became known as the sentinel system

announced by Defense Secretary McNamara \¡/'as never fully revealed tg the general
public. However, the cleproyment plan, titled "N.ike x DEMöD 1-62," would häve placed
15 syst'ems within the continental United States ancl a system each inAla.ska anå
Hawaii. Continental sites slated to receive Sentinel instållations included B6ston; New
York; washington DC; Albany, Georgia; Detroit; chicago; Ðallas; salt Lahe; seattle; san
Francisco; Los Angeles: and Whiteman, Grand Forks, lÍalmstrom, and Warren Air Force
Bases.

Construction of the^ first site at Sharpner's Pond near Boston began in late lg6g.
However, in that era of antiwar protest, òpponents of ABM packed an Army community_
relations meeting in late January 1969. The appeârance ofãn adverse pubilc reaction
led Senat.or Edward Kennedy to write a letter to Defense Secretary Laird questioning
the viability of the system. This act t<¡uched offa heated Senate debate and led to a
Presidential review of the Sentinel deployment scheme. On March 14, president Nixt¡n
¿rnnounced the deployment of a "modifred sentinel." Later that day Deputy Defense
Secretary David Packald detailed the new deplo¡rment scheme to cover 12 sites. With
the exception of Washington ÐC, the new Safãguard sites were to be located away from
¡lopulation centers. Instead of Boston, Detroit, Seattle, San Francisco, and Dallas, sites
were to be placed in soubhern New England, the Michigawohio area, bhe Northwest,
t:cntral California, Southern Californía, and Texas. The four previously designated SAC
ruissile bases, as well-as southern Georgia, would stiìl receivå ABM defenses. New lbrk,( )hicago, salt Lake, Hawaii, and Alaska lost out in the new scheme_

fì.ystem Depioyment
Phase I of ABM deployment called. for immediate construction at sites near Grand

lr'rl'lçs ¿lnd MalmstromAir Force Bases. Labor problems set back Malmstrom construc-li'tl irnd made the base vulnerable as a bargaining chip for talks designed to limit ABMrl':fi|nses' As a result of the 1972 ABM TbeatS the unitàd shtes would be allowed to
'|'illo.v one site awa¡r from the national command center (Washington DC) and that site
"'"rrf(l dsfend Grand Forks. Completetl inLg74, that site was deactivated 2 years later.

| )iscottnting prototype facilities, the Grand Forks facility became the only location in\trtrr.it:it r,:ver to host anABÌlf defense system. Unlike proposed ABÞ{ sites in Massachuset¡s

( )onflrgu.ration
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and Montana lvhere only traces rernain of once massive construction effort"s, much
remains ìntact in North Dakota.

Aside from the Egyptian pyramids, the Salèguard PAR may be the most solidly con-
structed building in the world. The structure is truly one-of-a-kind as, unlike Èhe MSR, no
prototype PAR had been built. The building is 204 by 213 feet at the base and rises lo
over 1?0 feet. The structure's northern-facecl antenna wal.l slopes aw-ay from the ground
at a25 degree angle. This anLenna face wall consists of a dense reinforced concrete mesh
7 feet thick. The three other walls a¡e also dense reinforced concrete and have a base of'8
feet, tapering to 3 f'eet at the top. The reinforcing bars, installed verbically, horizonlally,
and diagonally, are No. 11 gauge; each bar is approximately as thick as a man's wrist.
The structure required 63,000 cubic yards ofconcrete and 8,700 tons ofreinforcing steel.

The interior of this compìetely above-ground structure includes frve full floors with a
meezanine located betv'een the second and third floors. Entrance to the building reguires
passing through two blast, locks or through a tunnel leading from the power plant.

The adjacent power plant was housed in a partially buried h.ardened concrete struc-
ture covered with earth for addition blast protection. Inside the plant, five 16-cylinder
diesel engines could combine to produce 14.7 megawatts of power. Provisions for emer-

A cutaway drawing of the massíve Perimeter Acquisition Radar Building. At the time of its
completion in August 1972 it was the lafgèst radar facility in the world and the second tallest
structure in North Dakota.
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gency operations <¡f the plant included slor:rge fìrr fuei supplies and a recircuìaring water

éooiing .system featuring an unclerground storage cavern as a heai sink'

Located some 25 miles fì'om the PAR facility', the Missile Site Radar faciìity consisted

of the Missile Site Control Building (MSCB) and collocated Spartan and Sprint, missile

launch areas. The NISCR, lvhich housed the rad¿r, hird above-grot¡nd and below-ground

secticns. ,{bove ground rvas a four-sided truncated pyranricl; each side had a jlO-foot

cliameter antenna mounted integrally ìnto the 3-foot thíck reinforced concrete walls.

I¡ach antenna rveighed nearly 400 tons and placing the units entaíled overcoming

unique engineering Problems'

Below the pyramid stood a two-story 231- by 231-foot structure housing the radar
transmitting and receiving cornponents, phase shifTers, switching gear, and other neces-

sary subsystems. As wìth the PAR, the MSCB also had an adjoining underground power

piu"t. Wii¡ six diesel generators, this plant could produce up to 17.3 megawatts of power.

Àr nart of the Missile Site Radar facility, prefabricated launch canisters for Spartan zrnd

Sprint iourrche" stood rea<ly to launch the defensive missÌles. Sprint launchers w'ere also

piaced at f'our rem()te site locations located to the east, west, north, ¡¡nd south of the MSCB.

With manpgwer requirements at both sites consuming over 1,000 personnel, support

rrrrd housing fäcíIities were buìlt adjoining the structures.
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A cross-sEction of the Missile Site Control Building.The building conta¡ned 127,000 square feet
of usable floor area. lt contained turo subterrenean main floors and two above-ground turrel
lloors that housed the radars and coÍnmunication equipment.
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In addition to hosting the Missile Site Control Buitding and the Sprint and Spartan launch areas,
the 470 acre M¡ssile Site Fadar facility also contained m¡ssile ma¡ntenance buildings, enlisted
and officer housing, a family housing area, dispensary, chapel, gymnasium, and outdoor
recreational facilities.
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