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SUN{N,IARY FINDINGS /i BAIKONUR VISIT ,'/ JAlvlES OBERG

TASK: Evaluate the level  of  threats
to  Pro ton  launch capab i l i r y  in  mid-1997:

FINDINGS

Find ing  1- l :  The Pro ton-spec i f i c  fac i l i t i es  a t  Ba ikonur  appear  en t i ie ly
adequate  fo r  near - fu tu re  opera t ions .  bu t  mere  v isua l  inspec t ion  is
not suf f ic ient  to prove this is real ly t rue.  Recent top- level  Russian
space of f ic ia ls '  comments about the need for major upgracles ( to
avo id  d isas t rous  acc idents )  p robab ly  re f lec t  bo th  ins ide  opera t iona l
exper ience no t  shared w i th  Western  par tners .  a long w i th  an
appreciat ion of  the "exaggerat ion factor"  needed to _get the Russian
governn ten t ' s  a t ten t ion .  Meanwh i le .  cau t ion  i s  requ i red  in  assess ing
adequate  func t iona l i t y  based so le ly  on  ep isod ic  v isua l  observa t ions .
and long-term performance nroni tor ing is the only sure way to
re l iab ly  gauge a  fac i l i t y ' s  t rue  dependab i l i t y .  S ince  non-Russ ian
special ists do not have such access, ef for ts must be made to assess
the candor level  of  Russian ol f ic ia ls.  and measures must be taken to
e leva te  tha t  Ieve l  by  ca tch ing  and compla in ing  about  inc idents  o f
coverup  and  d is to r r ion .  11 .0 .  l  l .  l . 2 l

F ind ing  l -2 :  The suppor t  in f ras t ruc tu re  around the  launch fac i l i t i es  i s
ser ious ly  s t ra ined and is  vu lnerabre  to  unpred ic tab le  long- te rm
breakdown (dur ing  wh ich  launch opera t ions  wou ld  become
ext remely  d i f f i cu l t )  wh ich  cou ld  requ i re  ma jor  inves tments  to
amel io ra te .  In  par t i cu la r ,  the  water  supp ly  i s  th rea tened by
equ ipment  and  s ta f f i ng  co l lapse .  t l . 3 l

F ind ing  2- l :  The techn ica l  s ta f f ing  o f  the  Pro ton  launch tac i l i t i es
appears adequate for  near- future operat ions.  There now seems to be
suff ic ient  personnel  inf low to replace at t r i t ion and maintain staf f ins
at about 50Vc of  "normal" .  12.31



Finding 2-2:  Al thou-eh no signs were detected of  social  tensions, the

condi t ions which led to conscr ipt  r iots three years ago, and to

increased pi l ferage of  unguarded equipment.  have not eased. Top

cosmodrome off ic ia ls have publ ic ly warned that "social  explosions"

could resul t  i f  massive f inancial  re l ief  does not arr ive,  yet  there is no

indicat ion that the Russian government has ei ther the means or the

intent ions of  spending such funds. t2.01

Finding 2-3:  Threats to physical  heal th of  v is i tors have been eased

by the construct ion of  the water plant,  a l though the ILS intent ion not

to pay for fo l low-on water qual i ty test ing is disturbing. Attempts to

gauge the  hea l th  leve l  o f  Ba ikonur  na t ives  were  tu rned as ide  by

Russian medical  of f ic ia ls who did not want to ta lk about such topics.

Finding 2-4:  Physical  safety and secur i ty appeared inadequate.

Fences  were  genera l l y  incapab le  o f  even s lowing  down in t ruders .

Safety standards in the VIP hotels were far below minimal Western

s tandards  fo r  a la rms.  escapes.  and prevent ion  prac t ices .  12 .1 .  2 .21

F ind ing  3- l :  The issue o f  the  1994 lv loscow-A lmaty  lease agreement

and the  $ l  l5  mi l l ion  annua l  payment  s tands  ou t  as  the  grea tes t

near - te r rn  po l i t i ca l  th rea t  o f  launch serv ice  d is rup t ion .  A l though
Kazaks tan  wou ld  no t  benef i t  f rom a  permanent  shutdown.  in  the
absence o f  Russ ian  compl iance.  they  lv i l l  have tempta t ions  to

mot iva te  Russ ian  payments  by  resor t ing  to  add i t iona l  b r ie f  bu t

in ten t iona l l y  t imed shutdowns o f  u t i l i t i es .  One o f  the  most
embar rass ing  and inconven ien t  ta rge ts  fo r  such a  ges ture  wou ld  be  a
commerc ia l  Pro ton  launch.  Meanwhi le .  bo th  ILS and Khrun ichev

off ic ia ls are in a state of  extreme denial  (even decept ion) about th is
i ssue  13 . l  I

F ind ing  3-2 :  The boundary  be tween conrmerc ia l  Pro ton  ac t i ! ' i t i es  and

other  Russ ian  mi l i ta ry  space opera t ions  a t  Ba ikonur  i s  much haz ie r

than ILS or  the  Russ ians  admi t .  and the  poss ib i l i t y  tha t  ILS- funded

fac i l i t ies  cou ld  r ,v ind  up  suppor t ing  some pure ly  Russ ian  needs
(par t i cu la r ly  mi l i ta ry  needs)  i s  a  ser ious  mid- te rm th rea t  to  the



internat ional  commercial  regime which al lows US payloads on

Russian rockets.  Any suspic ion of  Russian appl icat ion of  ILS-funded

resources for domestic space purposes can be expected to lead to

enormous pol i t ical  pressures in Washington to terminate l icenses for

such act iv i t ies.  My discussion of  re lated subjects (such as Tsik lon

ops) wi th ILS and Russian experts provides no comfort  that  the

Russians would not t ry to "get away with" (and cover up) such a

seemingly minor ( to them) infract ions of  the Proton commercial

a r rangements .  I1  .2 .5 .  |  .2 .6 .  2 .3 .1 .  3 .31

F ind ing  3-3 :  Access  and photography  cons t ra in ts  were  enormous ly

damaging to the development of  t rust  and good wi l l  required to

es tab l i sh  re l iance on  o ther  Russ ian / l  LS verba l  assurances .  These

"o ld - fash ioned"  Sov ie t -s ty le  res t r i c t i ve  n leasures  were  severe ly

counterproduc t ive .  even i f  the i r  on ly  in ten t  was  to  p revent

acqu is i t ion  o f  negat ive  in fo rmat ion  and impress ions .  I f  - -  as  can be

log ica l l y  cons t rued these cons t ra in ts  ind ica te  there  rea l l y  i s  more

in fo rmat ion  a t  Ba ikonur  wh ich  commerc ia l  cus tomers  shou ld  no t  be

a l lowed to  see.  the  imp l ica t ions  are  even more  damning .  The Russ ian

po l icy  shou ld  be  v igorous ly  compla ined about .  and the  degree o f  i t s

amel io ra t ion  on  the  launch campaign  th is  fa l l  shou ld  be  de l ibera te l l '

measured and d iscussed.  12 .41

Finding 3-4:  Factual  inforrnat ion provided regarding Proton booster

re l iab i l i t y .  when checked aga ins t  independent  sources ,  l vas  qu i te

good.  Th is  goes  a  long way toward  es tab l i sh ing  a t  leas t  l im i teo

degrees of  t rust  in Russian-provided factual  data.  [3.3.3 |



l  0  Phys ica l  Fac i l i t ies  and the i r  func t iona l  capab i l i t ies .

The fundamenta l  ques t ion  remains  no t  how adequate  any  fac i l i t i es
LooK. but how adequately they woRK. can we be conf idenr in
cont inuing rel iable and safe operat ions at  Baikonur? Two types of
inc idents  one smal l -sca le  and super f i c ia l l y  t r i v ia l .  and the  o ther
la rge-sca le  and obv ious ly  ser ious  re f lec t  on  th is  ques t ion :

1 .0 .1  Smal l -sca le :  A t  the  Yub i leyn iy  f ie ld .  jus t  a f re r  we had ar r i ved .
we inspec ted  a  row o f  emereency  veh ic les .  We innocent ly  asked the
ambulance crew to open the back door and show us the insides
(there was only room for a stretcher.  but  no emergency equipment of
any kind).  Horvever.  the lef t -hand door was jammecl ancl  would not
open despi te the best ef for ts of  three big men. And when the shiny.-
looking wel l -maintained f i re t ruck t r ied to shorv of f  i ts  water-
cannon.  i t .  too .  fa i lec l  to  func t ion .  The ambulance door  was opened
after f i f teen minutes and a bloody gash on one Russian's arm: the
cannon f ina l l y  f i red  a f te r  about  f i ve  minu tes  o f  ca jo l ine .  I t  wou ld
have been funny i f  i t  hadn' t  been so embarrassing (and we KNE\\ ,
sornebody lvas goine to be in deep trouble over i t ) .  The rnoral  of  the
s tory  was tha t  the  Russ ians  had l ined  up  these and o ther  veh ic les  to
be LooKED at.  s ince they LooKED good. bur the.v-  probzrbly didn' t
expect to actual ly have to OPERATE the hardware.

1.0.2 Large-scale:  On iv lay l : l  and again on June 20 (rvhi le rve were at
Ba ikonur ) .  two unmanned Russ ian  "soyuz"  rocke ts  fa i led  dur ing
launching and crashed back to Earth.

l .O.2 . l  The cond i t ions  under  wh ich  the  rockets  have been
manufactured have been known to be r isky for  some t ime. In
February  1995.  on  V loscow's  os tank ino  TV F i rs t  Channe l .  V lad imi r
P ish is tov .  p roduc t ion  un i t  ch ie f .  "Progress"  p lan t .  Samara  (where  the
Soyuz boos ters  a re  bu i l t ) .  sa id :  "  fhe  d is in tegra t ion  o f  econonr ic  t ies
and o f  the  f inanc ia l  sys tems has  resu l ted  in  our  hav ing  to  bu i ld  these
launchers  in  the  most  d i f f i cu l t  o f  cond i t ions .  Th is  means tha t  w i th  the
ferv  workers  who remain  here  on ly  t rue  pa t r io ts  have remained
we have to  bu i ld  each launcher  on  a  very  t igh t  schedu le . "  p lan t
d i rec to r  Anato l i y  Ch izhov  says  wases  are  no t  h igh  enough anc l  a re
not  be ing  pa id  on  t ime.  and urges  a  re tu rn  to  "o ld  va lues" .

1 .0 .2 .2  In  response to  the  fa i lu res .  "The mi l i ta ry '  ins is t  tha t  'o ld '

rocke ts  f l ew rve l l .  whereas 'new 'ones  a re  good  fo r  no th ing .  \ \ ' o rke rs
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are paid low wages. everything is done in haste.  and so forth."
Moscow newspaper "Segodnya" ("Today") .  June 22. 1996. page l

1 .0 .2 .3  Genera l  Shumi l in  (Ba ikonur  commander )  in te rv iew (June 2 l ) .
quest ion:  "Has there been a not iceable drop in the qual i ty of  space
hardware?" Shumil in:  "Yes. there has. . l  bel ieve the qual i ty of  the
work has decl ined in the plants where space hardware is assembled."

1.0.2.4 "A hungry worker at  a rocket
any potent ia l  enemy. "  L lnnamed RKA
\\ 'eek' .  July 8.  1996. "Russian Booster
Covau l t .

p lant  is more dangerous than
off ic ia l  quoted in 'Aviat ion

Qual i ty '  Qt iest ioned".  by Craig

1 .03  The mora l  o f  these two s to r ies  i s  tha t  v isua l  inspec t ion  a lone
was inadequate  to  make any  re l iab le  judgment  about  func t iona l i t y  o f
the  hardware .  The imp l ica t ion  fo r  assess ing  Pro ton  func t iona l i t y  a t
Ba ikonur  i s  tha t  mere ly  occas iona l l y  v is i t ing  and v iewing  is  NOT
going to be adequate to provide a rel iable assessment:  A much more
long range broad-based and in -depth  e f fo r t  i s  requ i red .  invo lv ing
general  background research, speci f ic  strategies for  occasional  s i te
v is i t s .  care fu l  mon i to r ing  o f  per iphera l  bu t  connected  fea tures .  and
spec i f i c  in te r rogat ions  o f  ILS representa t ives  (and th rough them.
Khrun ichev  and VKS exper ts ) .
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I . I  AREA 3 I

Area 3l  is  far  out on the eastern leg of  the cosmodrome (Area 92 is
at  the opposi te end. far  out on the western leg --  see map).

1.1.1 why are the areas for Proton preparat ion so far apart? l t  is  a
one hour twenty minute bus r ide between them (7 |  k i lometers by
the  bus 's  odometer ) .  See d iscuss ion  in  append ix  on  "Ba ikonur " .

1  . l  .2  Th is  a rea  conta ins  the  second Soyuz-boos ter  launch pad.  In
Nzloscow, we met wi th "v ideokosnlos" special ists who told us the
or ig inal  "Gagar in Start"  Soyuz pad in ,Area 2 was near ing the end of
i ts service l i fe and would soon be shut down to await  major
re fu rb ishment  (wh ich  migh t  never  be  funded) :  a l l  manned and man-
re la ted  Soyuz-boos ter  launches wou ld  be  moved to  Area 31 .

1 .1 .2 .1  Th is  i s  suppor ted  by '  NASA v is i to r  comment  tha t  the
spacecra f t  p rocess ing  ha l l  in  , { rea  2  ( rhe  v l lK .  bu i ld ing  2- l l  has
already been shut down. at  least  for  payload processing. and that
Progress and Soyuz space vehic les lvere now being prepared for
lzrrrnch in the Buran Hangar.  Bldg 254.

1 .1 .2 .2  When d i rec t l y  asked.  one o f  the  sen io r  Russ ian  o f f i c ia ls  rv i th
ILS agreed tha t  indeed i t  was  poss ib le  to  use  Area 3 l ' s  pad fo r  man-
re la ted  launch ings  bu t  tha t  th is  wou ld  no t  impact  the  pay load
process ing  p lanned in  suppor t  o f  the  commerc ia l  Pro ton  launches.
S ince  the  man- re la ted  pav loads  are  repor ted ly  be ing  processed
e lsewhere .  th is  c la im appeared to  be  c red ib le .

1 .1 .3  In  Area  31 .  "Bu i ld ing  100"  con ta ins  the  c lean  rooms and  o ther
processin-g hal ls.  From Russian space documents we know that Area
3l  a lso contains "Bui ld ing 40" for  preparat ion of  Soyuz rockets for
launch,  and "Bu i ld ing  124"  w i th  "spec ia l  equ ipment " .  bu t  rve  d id  no t
have access  to  them.

l .  1 .3 .  I  The  in te rna l  cond i t i ons  o f  "Bu i ld ing  r00"  appear  p re t t y  good
at  f i r s t .  Then on  c loser  inspec t ion  a  few def ic ienc ies  showed up.  On
the w,al l  there was a recessed peg rvhich is turned by an inserted
crank. The peg is also painted. so the inserted crank scrapes of f  the
pa in t .  leav ing  f lakes  on  the  f loor  (and poss ib ly  anywhere  e lse  tha t
of f icer Llses that tool) .  There were dead bugs of  considerable s ize

in the f loor groo! 'es.  Al l  of  these features could be control led by
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act ive  measures .  and we were  to ld  the  meta l  l va l l s  a re  mechan ica l l y
scrubbed be tween process ings .

I  . l  .3 .2  Humid i ty  and tempera ture  cont ro l .

|  . l .3 .2 .1  The Russ ians  asser ted  they  kept  tempera ture  "s tab le"  wh i le
humidi ty was control led wi th in the range of  357c to 60To, and
normal ly just  4070-457o-507o, al l  regulated and adjustable.

1 .1 .3 .2 .2  They  were  asked to  te l l  how t igh t  was  the  temperarure
control :  i f  you set i t  to 20 degrees. what is the ranse of  control .  Tl iey
responded by asking what was the requirement.  and were told i t  was
p lus-minus  I  degree.  They  then answered tha t  they  cou ld  accompl ish
p l t rs -minus  2  degrees .  They  asser ted  there  were  no  sharp  changes in
e i ther  tempera ture  or  humid i ty .  They  s t ressed tha t  there  is  a lways
manua l  mon i to r ing  and cont ro l .  tha t  the  human is  the  most  re l iab le
con t ro l le r .

l .L3 .2 .3  The Amer icz rn  s ide  cont inued to  p ress  the  issue:  have the
Russ ians  t r ied  con t ro l l i ng  temp/humid i t y  in  the  summer t ime.  s ince
Ast ra  was here  in  the  w in te r?  They  rep l ied  they  rvou ld  use
lnmarsat to basel ine the payload area. and rvould share the resul ts.

1 .1 .3 .2 .1  They  were  asked i f  they  had run  a  charac ter iza t ion  o f  the
room in the summer.  They repl ied the;-  hacl  done an evaluat ion
based on the design. when pressed. they f inul l l , '  adnr i t ted,  "we are
jus t  s ta r t ing" .

1 .1 .3 .2 .5  Re fe r r i ng  t o  hun r i d i t y  l eve l s  aga in .  t hey '  exp la i ned  t ha t  r he
deadband  was  ve ry  l a rge .  Ea r l y  i n  t he  morn ing  i t  can  be  as  h igh  as
60Vc .  t hen  dec reas ing  ( i t  was  po in ted  ou t  t ha t  ove r  60% hunr id i t y  can
cause spacecraf t  damage which cannot  be repai red here) .  They again
s t ressed :  "We w i l l  neve r  a l l ow  humid i t y  _q rea te r  t han  607o" .  no rma l l y
i t  is  in  the 35% to 407o ranse.  They c l : r imed that  they had just  run a
tes t  w i th  the  l im i t  se t  a t  607o .  "bu t  i f  we  don ' t  need  tha t  va lue  we
don ' t  do  i t "  s i nce  some o the r  cus tomer  may  on l y  need  to  ma in ta in
less  than  807o  humid i t y .

l .  1 .3 .2 .6  The  method  o f  humid i t l '  measurement  i s  "we t i  d ry " .
a l though they  asser ted  they  cor - r ld  do  re la t i ve  humid i t , v - .  as  we l l .

1 .1 .3 .2 .7  But  as  fo r  tempera ture .  they  jus t  sa id  tha t  " \ \ , ' e  have some
work  to  do  here  to  guarantee  s tab i l i t y " .
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1.1.3.3 Al l  Proton 4th stage (Block Dlv{)  mat ings are done here.  or  so
we were told ( th is was in conf l ic t  wi th the assert ion that there are
also Block DVI fuel l ing capabi l i t ies in Area 92 --  see para 1.2.6.2).

1.1.3.4 When the hal l  c lears out i ts "next payload",  the lv lars probe
slated for launch in mid-November.  the next ILS payload can come
in.  Since there are OTHER Proton payloads betrveen now and then.
main ly  geosync  communica tons  sa te l l i tes  and 12-hour  GLONASS
nav iga t ion  pay loads .  they  must  c lear ly  be  processed e lsewhere .

1.1.3.5 A large hal l  had about one quarter of  i ts  f loor space taken up
wi th  new enc losure  fo r  h igh  c lean l iness  process ing  ( i t  had  a  secure
lock on the door) .  The rest  of  the hal l  rvas typical  Baikonur:  br ick
wa l ls .  he f ty - look ing  overhead c rane.  amateur ish  warn ing  s igns .  The
concrete f loor was sol id.  there was no recessing for cable runs.
Cab l ing  to  pay loads  can le  ou t  f ronr  wa l ls  and wou id  be  suspended on
swing-a rm racks .

1 .1 .3 .6  Thc  nor th  end o f  ha l l  had one la rge  door  w i th  RR t racks
lead ing  to  fL rc l ing  ha l l . ' Ihere  were  severa l  o ther  se ts  o f  t racks .
including one leading to a smal ler  door at  the east s ide of  the nort l r
wal l .  Later.  on observing the outside of  that  wal l .  we could see that
the  center  door 's  t racks  rea l l y  led  to  the  fue l ing  ha l l .  bu t  the
northeast set  of  t racks did not extend outside bevond the smal l  door.

1 .1 .3 .7  The  ou ts ide  o f  the  en t i re  bu i ld ing  was  undergo ing  a  comp le te
reconstruct ion of  the f i rst  f loor facade. wi th old br ickwork being
covered w i th  a  cont inuous  cement  sur face .  The u t i l i t y  o f  th is  was no t
clear to me.

l . l .3 .B  However .  the  ou ter  wa l ls  o f  the  L lpper  two f loors  re ta ined
the i r  t rad i t iona l  "c rumbl ing  br ick"  s ty le .  w i th  la rge  sagg ing  areas  and
occas iona l  s izab le  gaps .and rv i th in  a  space o f  f i ve  minu tes  I  observed
two di f ferent spots rvhere birds f lew in and out to their  nests inside
the  bu i ld ing .

|  .  1 .4  We v is i ted  the  fue l l i ng  ha l l  ( "hazardous  p rocess ing" )  no r th  o f
the  process in :  ha l l  (see  photograph) .

l .  1 .4 .  I  In te r io r  inspec t ion  covered in  l v l r .  N lu l le r ' s  repor t .
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1.1 .4 .2  On the  ou ts ide  o f  the  fue l l ing  ha l l  rvas  a  b i l lboard  devoted  to
fue l  leak  inc idents  impact ing  a i r  qua l i t y .

1 .1 .4 .2 .1  However ,  i t  was  apparent ly  no  longer  ma in ta ined.  and the
last  dated entry was July 13, 1992.

1 .1 .4 .2 .2  Three types  o f  chemica l  fue ls  were  l i s ted :  Gept i l  ( "Hepty l " ) .
AK-27-1,  and Amil .  A Khrunichev source explained that Gept i l  was
UDVIH (unsymmetr ical  d inrethyl  hydrazine).  and AK-27- l  and Amil
were di f ferent forms of  n i t rogen tetroxide (N2O4).  a l though nobody
cou ld  exp la in  the  d i f fe rence.

| .1 .4 .2 .3  When I  asked the  source  about  the  o ther  commonly  used
space fuel .  monomethyl  hydrazine (MlvlH).  he repl ied that Proton
used UDVIH and spacecraf t  themselves of ten used N{lv{H. However.  he
cont inued. there was "a lot  of  t rouble in t ransport ing MVIH from
Len ingrad"  !vhere  i t  i s  apparent lv  p roduced.

1 .1 .4 .2 .4  Th is  o f f -hand  comment  becomes more  s ign i f i can t  when  i t  i s
real ized that the VIMH for LIS payloads wi l l  be shipped to St.
Petersburg  (Len ingrad)  f rom wh ich  the  Russ ians  w i l l  t ranspor t  i t  by
rai  I  to Ba i  kon ur.

1 .1 .4 .2 .5  In  d iscuss ing  the  danger  o f  hydraz ine .  our  s ide  exp la ined
the  NASA acronym fo r  a  fue l  sp i l l .  "BFRC" .  mean ing  "B ig  Fr igg ing  Red
Cloud" .  The Russ ians  laughed and sa id  tha t  they  ca l led  the i r
h, t -drazine spi l ls  b." ' '  a more metaphor ical  term: " fox ta i ls" .  af ter  the
redd ish-brown co lo ra t ion  o f -  the  c iouc l .

L1 .4 .3  We may have observed remains  o f  a  fue l  sp i l l  in  Area  200
(See  paragraph  2 .1 .4 ) .
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1.2 Proton Faci l i t ies ( , { rea 92) The Proton booster "processing
faci l i t ies" are west of  the resident ia l  area of  Area 92. in a zone cal led
"Conrpf ex 25921".  On Thursday. June 2A. we vis i ted the Proton
Booster  Prepara t ion  Ha l l .  the  VIP V iewing  Stand.  the  launch bunker
and launch pad areas. and a larger hal l  being proposed for
conversion into a payload processing faci l i ty .

1 .2 .1  The Pro ton  Booster  Prepara t ion  Ha l l ,  des ignated  B ldg  92-1 ,  was
bu i l t  in  1962 ( i t  i s  shown on the  recent ly  dec lass i f ied  1963 CIA map
of  Ba ikonur ) .  a l though i t  has  repor ted ly  s ince  undergone "cap i ta l
repairs" several  t imes. The br icked end wal l  at  the northern end lvas
in pret ty good shape for bein-g more than 30 years old there were
no signs of  sagging or set t l ing so common in other br ick facades at
Ba ikonur .  But  in  the  NE corner  there  were  ex tens ive  water  s ta ins
be low the  w indows.  ind ica t ing  inadequate  water  t igh tness  aga ins t
ra in  o r  me l t ing  snow.

l .2 . l . l  There  are  two process ing  areas .  one a t  each end o f  the  long
ha l l  (des ignated  the  "nor th"  and "south"  a reas ,  a l though the  ha l l  runs
NW to SE).  There is also f loor space for more boosters in storage:
a l though peop le  have repor ted  Lrp  to  four  veh ic les  in  the  ha l l
(apparen t l y  the  mar imum) .  the re  were  on ly  t l vo  dur ing  our  v i s i t .

1 .2 .1 .2  H igh  a long bo th  long rva l l s  were  ta l l  rv indorvs .  rv i th  smal l
panes  o f  th ick  g lass .  Be low each w indow and j r r t t ine  ou f  a t  an  ang le
\^ re re  f rames rv i th  sc reens .  s im i la r  in  f ineness  to  ch icken w i re .
apparent ly  to  ca tch  breakage.  A l l  the  w indows appeared to  be  in
good shape.  a l though the  western  wa l l ' s  two nor thernmost -bu t -one
windows were  draped w i th  canvas  ( th is  was even no t iceab le  in  the
aer ia l  photos  taken dur ing  the  approach to  land ing  a t  Yub i leyn iy ) .
Cur ious ly  and perhaps  no t  by  acc ident .  these two w indows lvere
direct ly over the f i rst  stage engine area of  a Proton booster ly ing
there in storage. These drapes lvere explained as being due to
"pa in t ing"  ( I  th ink  the  in te rpre tor  go t  i t  wrong and what  rea l l y  was
meant  was "c lean ing" )  bu t  the  exac t  mean ing  o f  th is  l vas  never  c lear .

1 .2 .1 .3  The  on ly  env i ronmenta l  p ro tec t ion  appeared  to  be  canvas
covers  over  the  mouths  o f  the  rocket  eng ine  be l l s .  There  were  no
shoe-scrubbers at  the door.  and no posi t i l 'e  pressure air  f lo l r , .

1 .2 .1 .4  Desp i te  the  in tegr i t y  o f  the  w indorvs .  there  were  b i rds  INSIDE
the hal l .  . \ t  f i rst  I  heard a chirpins sound of f  behind us.  and asked a
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worker  i f  i t  rvas  mach inary  o r  b i rds .  "Swal lows"  he  rep l ied  w i th  a
gr in.  Sure enott-qh. I  then spotted one swooping along the f loor at
high speed. than saw another higher up. But there was no sign of
bird droppin-gs on the f loor.  There were also numerous moths high in
the air .  some qui te large. The workers did not seem to be at  a l l  upset
by  the  b i rds '  and bugs '  p resence.

1 .2 .1 .5  An ex tens ive  co l lec t ion  o f  f i re - f igh t ins  equ ipment  was s to red
near  the  personne l  en t rance,  midway a long the  eas tern  wa l l .  There
were sand pi les and shovels along rv i th a handcart  loaded with a
nozzle connected to s ix tanks of  CO2.

1 .2 .1 .6  Cond i t ions  in  w in te r t ime ins ide  the  ha l l s  i s  sa id  to  be  be lo rv
freezing. " l t  is  here that the rocket stages are put together.
equ ipment  and gear  i s  checked.  and spacecra f t  a re  assembled  and
equipped. E,normous resources had been spent some t ime ago on
the i r  cons t ruc t ion  and equ ipment .  But  a l l  o f  th is  in f ras t ruc tu re  is
now fa l l ing  in to  d is repa i r .  Work  goes  on  a t  be low-zero  tempera tures
at  the  assembly  and tes t ing  compler  in  w 'h ich  the  famous Pro ton
rocke ts  a re  assembled  (and  these  a re  the  mos t  s tab ly 'work ing
complexes) .  Not  much is  needed to  ge t  th ings  work ing  hook  L lp  the
p ipes .  and supp ly  normal  heat ing .  bu t  there  isn ' t  enough money even
fo r  th i s .  Expens ive .  h igh ly  sens i t i ve  ins t ru rments  a re  ins ta l led  under
the  she l te r  o f  no th ing  more  than p las t i c  sheet ing . "  "Sovetskaya
Rossiya".  lv loscow. February 27, 1996. p.  2.  "Outcasts:  The Greatness
and Poverty of  Baykonur Cosmodrome".  by State Dunia Deput,v
V lad im i r  Tooorkov .
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1.2.2 Proton Launch Bunker:  We rvere taken to the Proton area 81
launch pads to physical ly inspect the control  bunker and one pad.

1.2.2.1 According to s igns along the road. the pad lvas declared
operational on Feb 6, 1964 (a year and a half before the first known
orbi ta l  launching):  Proton launches are performed by "Uni t  93764".

1 .2 .2 .2  Launch Cont ro l  B lockhouse:  We v is i ted  "Bunker  84" .  the
fac i l i t y  l ined  up  w i th  Pad B l  L  ( l  d id  no t  d iscover  i f  pad  8 l  R  had i t s
own bunker or used this one too).  Three new LIPS uni ts were in place
next  to  i t .

1 .2 .2 .3  We made our  l vay  v ia  a  long ser ies  o f  ha l l s  and s ta i rways
(with most ly adeqr-rate head clearance) to the control  room. I t  was
qui te c lean. al l  l ights worked. air  f low looked and fel t  good.

1.2.2.4 The f loor is raised about two feet.  then is carpetted over wi th
ho les  cu t  fo r  cab les .  The e leva ted  f loor  i s  leve l  w i th  the  ner t -door
of f ice and with the hal l .  which also has a raised f loor.  lv letal  spines
came up the  lva l l s  car rv ing  phone l ines .  da ta .  power  some f rames
were  empty  and more  l ines  coLr ld  be  ins ta l led .

1 .2 .2 .5  Th ree  f i r e  ex t i ngu ishe rs  s tood  on  the  f l oo r  i n  t he  co rne r  (no t
by  t l i e  doo r .  t he  room 's  on l y  ex i t ) .
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1.2 .3  Launch Pad:  We v is i ted  the  pad a t  a rea  8 l -L .  Accord ing  to  the
Russians. one of  the two area 8l  pads was operat ional  (81-L) for
commerc ia l  pay loads .  and the  o ther  (81-R)  was be ing  serv iced ( i t  had
suppor ted  36  f l igh ts  and needed "an  ex tens ive  rebu i ld ing" ,  wh ich
wi l l  be completed nert  year when i t  too wi l l  be used for commercial
launches).  and both area 200 pads were in use for Russian federal
pay  I  oad s .

1 .2 .3 .1  The serv ic ing  connect ions  to  the  rocket  a re  a l l  th rough the
base.  There  are  s ix  suppor t  po in ts .  w i th  p rope l lan t  t rans fer
connectors at  f ive of  them (three for loading. t rvo for  unloading).
There  was a lso  a  la rge  cent ra l  umbi l i ca l  p lug  mechan ism wh ich
mates to a large rectangular connect ion arrav at  the base of  the
central  core of  the rocket.

1 .2 .3 .2  The s ix  suppor t  po in ts  hac l  ac t i l ' e
when the  rocket  i s  ins ta l led .  to  ho ld  i t  in
been loaded.  the  rocket  i s  heavy  enough
winds .  so  the  c lamps are  re t rac ted .  The
on ly  by  i t s  own we igh t .

c lamps  wh ich  a re  engaged
place.  Once propel lant  has

no t  t o  be  d i s tu rbed  by
rocket  then rests  secured

1 .2 .3 .3  A t  l i f t o f f  a  coun te rwe igh t  mechan ism causes  the  cen t ra l
umb i l i ca l  mechan ism to  d rop .  l vh i ch  ac t i vz r tes  two  p ro tec t i ve  s tee l
c lamshe l l s  t ha t  c lose  c lose  ove r  t he  mechan isn t .  The  c lamshe l l s  and
o the r  p ro tec t i ve  sh ie lds  (a round  the  p rope l l an t  l oad ing  l i nes .  f o r
example)  appear  to  be made of  ha l f - inch s teel .

1 .2 .3 . -+  When  we  asked  VKS o f f i ce rs  abou t  rep lacemen t  pa r t s ,  t hey
c la imed  tha t  t he  s tee l  cove rs  have  neve r  need  to  be  changed  ou t  ( t h i s

could be t rue there are no records of  any on-pad Proton fa i lures) .
As  to  the  sou rce  o f  o the r  equ ipmen t  t ha t  needs  rep lacemen t .  t hey
rep l ' i ed  on l y  tha t  i t  was  made  " i n  Russ ia "  and  was  ava i l ab le .  Th i s  i s
doubt fu l  based on other  sources but  there seemed no point  in
rnak ing an issue of  i t  a t  the pad where no s t ra ight  ans lver  seemed
l i ke l v .

1.2 .3 .5  The access  p la t fo rnrs  wh ich  encase a  boos ter  on  the  pad had
bare  meta l  edges .  w i th  no  padded bumpers  (o r  obv ious  a t tachment
po in ts  fo r  them) .

1 .2 .3 .6  The  g round  was  l i t t e red  w i th  sma l l  s l ag  f ragmen ts  f rom the
p rev ious  l a r - rnch  ( v i t r i f i ed  conc re te  and  sand) .  We  were  a l l owed  to
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pick up a handful .  I  a lso located one plast ic umbi l ical  cap, the
standard cover ing for booster umbi l ical  l ines dur ing rol l -out  f rom the
process ing  bu i ld ing  to  the  pad ( they  are  d iscarded when pad
umbi l ical  l ines are hooked up).  These covers are common in the
Soyuz pad area ( l  p icked up about two dozen in the f lame trench in
lv larch 1995),  but  the Soyuz booster covers are red and are smal ler
than the single black plast ic cover I  found at  the Proton pad. At the
Buran test  area, meanwhi le.  I  located one badly dantaged plast ic
cover of  the same type. but that  one was white.

1.2.3.7 There lvas a large amount  of  b i rd  droppings a l l  over  the pad
and  equ ipmen t .  I  d id  no t  obse rve  b i rds  nes t i ng  i n  t he  gan t r y  towers .
Perhaps they are at t racted by the f ly ing insects  drawn at  n ight  by
the  l i gh ts  o f  t he  su r round ing  towers .

1.2.3.8 Good safety observat ion:  The edges of  the pad structure over
the  f ian te  t renches  \ \ ,e re  l ine t i  w i th  s tu rdy ,  removab le  sa fe ty  fences .
Accord ing  to  an  o f f i cer .  they  are  ins ta l led  immedia te ly  a f te r  a  launch
and are removed short ly before the next launch. A stack of  extra
fence sect ions was seen t ied to._gether behind one of  the concrete
bunkers near the pad.

1.2.3.9 Mr.  # lCE+ posed a qr-rest ion about Block DN{ LOX loading. An
off icer repl ied that the LOX was in a rai lway car of f  to the s ide. and
was loaded through a separate l ine up the santry to the Block DN, ' I .
The l ine was manual ly disconnected "one hour before launch".  and
the  subsequent  bo i l -o f f  was  to le rab le .

1 .2 .3 .10  Note  tha t  o f f i c ia l  Russ ian  eva lua t ions  o f  Pro ton  fac i l i t i es
seem much more  pess imis t i c  than our  eyeba l l ing  cou ld  conf i rm (see
be low) .  To  some ex ten t  th is  may be  jus t  "squeaky  whee l ing"  fo r
fund ing .  bu t  the  c red ib i l i t y  o f  the  o f f i c ia ls  i s  h igh .  A t tempts  to
acqr i i re more speci f ic  informat ion about the basis on which they
lrave made these assessments have not been successful  to date.

1 .2 .3 .10 .1  The INTE,RFAX wi re  serv ice  in  N ' loscow sent  ou t  th is  Eng l ish
repor t  a t  13 :55  GVIT -5  Feb 1996.  en t i t led  "Space Agency  Sees Need to
Update Launch Pad at  Baykonur".  The f i rst  two paragraphs were:

"The  Genera l  D i rec to r  o f  t he  Russ ian  Space  Agency  Yur i y  Kop te ! ' says
Russia faces the task of  ser ious lv  updat ing the launching pad for
Proton booster  rockets at  the Baykonur  Cosntodrome.  Kazakstan.
soon.  He to ld  INTERFAX that  the program of  launching sate l l i tes in to
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outer  space w i th  the  he lp  o f  th is  type  o f  de l i very  veh ic le ,  admi t ted ly
one of  the most ef f ic ient  and rel iable in the wor ld.  mieht be
jeopard ized i f  no t .

"Rough counts say the pad wi l l  cost  400 bi l l ion rubles Iabout
US$100.000.0001 to  update .  bu t  no  such money is  env isaged in  the
1996 budget.  The space a,qency head said the exist ing pad. intended
for 30 launches. had almost exceeded i ts l i fet ime. Any further use of
the  complex  w i thout  repa i rs  car r ies  the  r i sk  o f  acc idents ,  I i t t le  shor t
of  an explosion of  the booster on the pad. he said.

1 .2 .3 .10 .2  An in te rv iew w i th  cosmodrome commander .  Genera l
Shumi l in  (June 2 l )  quoted  h im as  say ing :  "There  is  no  need to  bu i ld
anything new at Baykonur at  present.  I t  wi l l  be good i f  we are able
to  res to re  whatever  has  a l ready  exhausted  i t s  techn ica l  resources .
The service l i fe of  the Proton rocket launch complexes is now coming
to  an  end . "
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1.2 .4  V ie rv ing  Areas

1.2 .4 .0  Note :  Both  v iewing  areas  we v is i ted  had sur round ing  ru ins
draped in desert  camouf lage nets.  This evident ly esthet ic ef for t  was
sort  of  counter product ive s ince the nets (which were not seen
anywhere else) only served to draw at tent ion to the broken wal ls
and o ther  s t ruc tu res  beneath  them.

1 .2 .4 .1  V IP  V iew ing  S tand :  The  V IP  v iew ing  s tand  i s  3  km f rom the
pad (actual ly .  the hote l  is  c loser ! ) .  There is  another  area 8 km away
for al l  other team niembers (see below). We had a good view of pad
SlL ( to  the nor theast)  and a lso of  two pai rs  of  ta l l  towers to  the
nor thwes t .  p robab ly  the  nea rby  Tsyk lon  pads  ( see  sec t i on  1 .2 .5 ) .

| .2 .4 .2  Second V iewing  Area:  We were  taken to  the  second v iewing
area. some distance southeast along the main access road from Area
92 to the rest  of  the cosmodrome.

1 .2 .4 .2 .1  I t  i s  c lear ly  co- loca ted  w i th  some o ther  fac i l i t y .  wh ich  ls
labe led  " ,Area  182" .  loca ted  on  a  h i l l y  kno l l  about  3  to . l  ac res  in  s ize .

1 .2 .4 .2 .2  The  a rea  had  a  l a rge  number  o f  consc r ip t s  a t  wo rk  ( i t
seen red  they  z i c tua l l y  I i ve  the re  as  we l l ) .  had  many  l a rge  a i r  ven ts
rvh i ch  imp l i ed  underg round  bunke rs .  had  the  ob l i ga to ry
"encouragemen t  s logans"  and  p ropaganda  d i sp lays  ( cha rac te r i s t i c
only  of  areas where lo ts  of  conscr ip ts  work) .  and had what  looked
l i ke  two  now-sea led  m iss i l e  s i l o  ho les .

1.2.4.2.3 We lvere to ld  that  Gorbachev h imsel f  had watched a Proton
launch  f rom he re .  f rom a top  the  h i l l .  i n  a  sma l l  v i ew ing  bu i l d ing  ( th i s
checks  ou t  h i s  on l y  v i s i t  t o  Ba ikonur  was  i n l987  when .  acco rd ing
to press repor ts  in  my arch ive.  he v iewed the Proton launching of  the
Gor i zon t -14  on  l v l av  I  l ) .

1.2 .4 .3  ASTRA V iewing  Area:  There  was a  th i rd  v iewing  area .  used
by the  bu lk  o f  the  ASTRA (non- \ i lP )  workers  dur ing  the  la r , rnch  in
Apr i l .  That  s i te  has  now been c losed w i th  no  exp lanat ion .
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1 .2 .5  Tsyk lon  (  "Cyc lone" )  boos ter  fac i l i t i es :  F rom independent
in fo rmat ion  I  had de termined tha t  the  Ts ,vk lon  med ium- l i f t  boos ter
pads are nearby to the Proton faci l i t ies and their  pre- launch
processing is co-hosted within and just  adjacent to the Proton area.
Yet ILS of f ic ia ls assured me that al l  the faci l i t ies we saw were fr- r l ly
dedicated to Proton processing alone.

1 .2 .5 .1  The Tsyk lon  boos ter  has  h igh  mi l i ta ry  sens i t i v i t y ,  and the
degree of  Russian candor (or lack of  i t )  about i t  is  a good clue to how
t rus twor thy  and comple te  the i r  c l ther  da ta  may be .

|  .2 .5 .1 .1  In  the  la te  1960s,  Tsyk lon  boos ters  ( f rom pads  near  here?)
were used for the FOBS "part ia l  orbi t "  H-bomb f i rst  str ike tests.  and
for  "k i l le r  sa te l l i tes" .  They  a lso  launched the  nuc lear -powered
RORSAT radar satel l i tes l ike the one that fe l l  on Canada back in 1978.

1 .2 .5 .1 .2  A l thou_eh these pro jec ts  ha l 'e  long been scrapped and the
booster  now a lso  car r ies  c iv i l ian  sa te l l i tes  in to  o rb i t .  i t s  con t inu ing
sensi t iv i ty can be gauged by the react ion of  a Khrunichev of f ic ia l  at
the  Pro ton  \ , - lP  v iewing  area .  When I  asked innocent ly  (bu t  w i th
fo reknowledgc)  "Where  is  the  T 's -vk lon  pad?" .  he  s tumbled  in  h is
wa lk .  h is  smi l ing  face  went  b lank .  then he  f l i cked h is  le f t  hand near
h is  ches t  w i th  one f inger  po in t ing  o f f  to  the  nor thwest  (cor rec t ) ,  then
dropped h is  hand to  h is  s ide  and wa lked on .

1 .2 .5 .2  Tsyk lon  is  the  on ly  o ther  Russ ian  space boos ter  tha t  uses  the
same prope l lan t  combina t ion  as  Pro ton .  tha t  i s .  UDMH and N2O4.  I t  i s
based on  the  SS-9  ( "Scarp" )  ICBIU des igned in  the  ear ly  1960s  by  the
"Che lomey"  bureau wh ich  a lso  des igned the  "Pro ton"  and wh ich
evo lved in to  what  i s  today  the  Khrun ichev  Center .  Th is  commonal i t y
probab ly  exp la ins  the  prox imi ty  o f  fac i l i t i es  and h in ts  a t  r - rnd isc losed
"dua l  use"  fac i l i t i es  be ing  d isp layed as  "exc lus ive ly  Pro ton" .

1 .2 .5 .3  Che lomey 's  (and Khrun ichev 's )  on ly  o ther  b ig  mi l i ta ry  ICB\ ,1
pro jec t  has  been the  SS-  19 .  so  i t  i s  reasonab le  to  assume tha t  tes t
la l rnch pads are also near the Proton area and may share faci l i t ies.

1 .2 .5 .1  ISSLTE:  Customers  deserve  to  kno lv  i f  there  are  o ther
und isc losed demands on  these fac i l i t i es  supposed ly  reserved fo r
Proton. or i f  improvements fLrnded by ILS for Proton commercial
cus tomers  are  a lso  go ing  to  be  u t i l i zed  by  Tsyk lon  veh ic les  and
pay loads  ( la rge ly  m i l i t a ry  in  app l i ca t ion ) .
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1.2 .6  Process ing  Bu i ld in -e  92-50.

1 .2 .6 .1  Th is  bu i ld ing  is  NIUCH LARGER than 92-1 .  the  Pro ton  boos ter
process ing  fac i l i t y  (paragraph 1 .2 .1 ) .  p robab ly  tw ice  as  la rge  in  a l l
d imensions. l t  was located west of  the Proton hal l .  i t  was easi ly
vis ib le f rom the Proton pads and elservhere in Area 92. and was
c lear ly  shown on the  s ty l i zed  cosmodrome map in  the  museum in
Area 2  ( i t  has  the  d is t inc t i ve  c rene l la ted  pro f i le  w i th  four  " towers" ) .
I t  appeared in  qu i te  good cond i t ion  ( rve  were  to ld  i t  was  bu i l t
beg inn ine  in  1970.  fo r  an  und isc losec ' l  p rogram) .  bu t  i t  i s  cur ren t ly
unused.  See photo .

1 .2 .6 .2  
' I ' h is  bu i ld ing  is  supposed to  house a  new pav load process ine

and prope l lan t  load ing  fac i l i t y .  by  nex t  year .  to  rep lace  those in  Area
31.  The spec i f i c  loca t ion  is  supposed to  be  "Ha l l  101" .  loca ted  ins ide
tsldg 92-50. A sign states that  the hal l  was the zone of  preparat ion of
"sec t ion  I  l -F -664" .

1 .2 .6 .3  The Russ ians  s t ressed tha t  the  VKS o lvns  th is  bu i ld ing  (as  fa r
as  \ ' ve  cou ld  te l l  they  owncc l  everv  o ther  bu i ld in_e in  a rea  92 .  except
perhaps a ferv hotels and the water processing plant) .

1 .2 .6 .4  An annex on  the  nor th rves t  s ide  o f  the  bu i ld ing  w i l l  dup l i ca te
the  Area 3 l  fac i l i t i es .  There  rv i l l  be  ye t  another  func t iona l l y
equ iva len t  fac i l i t y  in  the  Buran hangar .  b ldg  254.  " la te r  th is  year " .
The Russ ians  sa id  i t  was  a  " top  pr io r i t y "  to  uperade these fac i l i t i es  to
be ab le  to  suppor t  commerc ia l  launch ings .

1 .2 .6 .5  A l l  t h ree  pay load  p rocess ing / fue l l i ng  fac i l i t i es  w i l l  have  the i r
own  teams  o f  spec ia l i s t s .  r vh i ch  w i l l  no t  move  f rom fac i l i t y  t o  f ac i l i t ' "
( "Each  o f  t he  th ree  a reas  r v ' i l l  have  the i r  own  pecu l i a r i t i es " ) .  The
Russians \ ,vere conf ident  they could fu l ly  s taf f  three separate teams.

1.2 .6 .5  I  asked i f  the  B lock  DNI  s tages  w i l l  be  fue l led  in  th is  new
fac i l i t y .  No.  I  was  to ld .  B lock  D lv l  s tages  wou ld  s t i l l  be  fue l led  e i ther
in  . \ rea  3 l  o r  "nearbv"  ( in  ,A . rea  92)  in  a  fac i l i t l '  ca l led  "Complex  l -11" .
The annex lv i l l  suppor t  on ly  spacecra f t  fue l l ing .  rvh ich  "doesn ' t  take
too  long" .

1 .2 .6 .6  We were  assured  tha t  th i s  bu i ld ing  has  a lways  been
associated ONLY with the Proton program. Horvever.  of f ic ia l  Russian
government  documents  on  Ba ikonur .  in  my possess ion .  re fe r  to  use  o f
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th is faci l i ty  for  the space apparatus "Gran",  which is completely
unfami l iar  to me and to my Western col lea_gues. I t  may be a code
name for a st i l l -c lassi f ied Russian mi l i tary space project .

1.2.6.7 Just  pr ior  to arr iv ing at  the bui ld ing we passed four rai l  l ines
headed north.  and a large sign of  the type that elsewhere boasted of
the type of  rocket handled here.  This s ign was total ly whi tewashed.
al though there was later graf f i t i  that  seemed to indicate i t  had been
blank for some t ime. not just  in honor of  our v is i t .  Speculat ion:  This
was the entrance to area 90. the Tsik lon support  area.

1 .2 .6 .8  When we entered  the  ha l l  (o f  92-50)  i t  was  comple te ly  dark
( there  were  no  w indows.  un l i ke  b ldg  92- l ) ,  w i th  the  smel l  o f  burned
insu la t ion  suggest ing  they  had t r ied  to  tu rn  on  the  l igh ts  bu t  had
b lown some c i rcu i ts .  The l ieh ts  g radua l ly  came on over  the  nex t  few
minu tes .

1 .2 .6 .9  We en te red  a t  g round  leve l  i n to  a  l ons  ha l l  w i th  gener i c
Russ ian  space  a r t  pa r in t i ngs  on  the  wa l l s .  The re  were  two  w ide
s ta i r cases  l ead ing  DOWN in to  z rn  underg round  sec t i on  ( th i s  was

highly  unusual ) .  The e levator  a t  the end of  the hal l  lvas sealed of f .
There were both men's  and women's  rest  rooms next  to  the e levator .

1 .2 .6 .10  A long  an  e leva ted  r , va l kway  a  th i rd  o f  t he  way  up  the  no r th
l va l l .  t he re  ! vas  a  l i ne  o f  manr " ra l l y -a imed  f i r e - f i gh t i ng  nozz les .  We 'd
never  seen an1' th ing l ike th is  in  any of  the other  ha l ls ,  on any of  my'
v i s i t s .
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l . - l  I n f ras t ruc tu re

1 .3 .0  The most  s ign i f i can t  techn ica l  i ssue w i th  po ten t ia l  impact  on
future operat ions is the cosmodrome's rel iance on external  sources of
e lec t r i c i t y  and water .

1 .3 .0 .1  NASA source  to ld  me tha t  dur ing  a  v is i t  ear ly  th is  year .  the
power and water had been shut off by the Kazakis for several days
as background to negot iat ions wi th Russian space of f ic ia ls
(speci f ical ly.  Yur i  Semyonov of  RKK Ener-giya) on schedules for  the'
agreed-on lease payments  ( i so la ted  h igh-pr io r i t y  fac i l i t i es  such as
Bldg 254 apparent ly had their  own local  sources and never lost
powe r ) .

1 .3 .0 .2  ISSUE:  Sca led-back  u t i l i za t ion  o f  ex is t ing  (bu t  ag ing)  u t i l i t i es
ntay lead to inef f ic ient  operat ion of  faci l i t ies wi th s igni f icant
overcapaci ty (output cannot be easi ly cut  to 207o of  previous levels
w i th  any  s ign i f i can t  sav ines) .  See  the  d iscuss ion  o f  the  Da ln iy ' r va te r
we l l s .  be low.

I .3 . I  POWE,R:

1 .3 .  l . l  E lec t r i c i t y  i s  p rov ided most ly  f rom the  Kazak i  na t iona l  power
gr ic l .  Of f i c ia l  recorc ls  c la in r  there  is  on-s i te  gas  tu rb ine  genera t ing
capacity of 72 nregarvatts, but horv nruch of this is operational today'
is not known. The need to instal l  foreign UPS hardware for short-
te rm supp lements  in  a rea  3  I  and area  8 l  suggests  i t  i s  e i ther  no t
re l iab le  o r  no t  s ign i f i can t .  Of f i c ia l  records  c la im there  are  6610
ki lometers of  power l ines \ ,ve saw a large port ion of  them in our
br , rs  t r ips ! !  They  a lso  ca ta log  600 t rans former  subs ta t ions .

1 .3 .1 .2  A t  n igh t  the  Area 92  Pro ton  "p rocess ing  area"  was to ta l l y
blacked out except for  a l ine of  h igh street l ights.

I .3 .2  WATER

1 .3 .2 .1  A l l  \ , va te r  L l sed  i n , \ rea  92  (and  as  fa r  as  cou ld  be  de te rm ined .

eve rywhere  e l se  on  the  cosmodrome)  i s  p iped  i n  th rough
underground aquaducts.  Of f ic ia l  records s tate there are 1240
ki lorneters of  aquaducts for  the cosmodrome and the c i ty  o f  Leninsk.

1.3 .2 .2  These  aquaduc ts
leak .  lead ing  to  i so la ted

run alongside the main roads and they of ten
str ips of  green along the road. Once and
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arvhi le there are large ponds, where l ivestock (horses. cat t le,  sheep.
goats )  con  gregate .

1 .3 .2 .3  Any  excess ive  leaks  cou ld  p robab ly  be  repa i red  by  the
mi l i tary work br igades. As we observed at  Area 92, the bulk of  their
work  appeared to  be  d igg ing  ho les .  pu l l ing  ou t  o r  pu t t ing  in  p ipes .
and somet imes f i l l i ne  in  the  ho les .

1.3.2.4 Pr ior  to the instal lat ion of  the water t reatment plant for  the
VIP hotels.  ILS reportedly tested the Area 92 rvater supply and
found high bacter ia l  contaminat ion.  The longterm effect  of  st tch
water qual i ty (or lack of  i t l  on local  residents would be important to
forecast ing future funct ioning in the Proton area.

1 .3 .2 .5  There  is  no  usab le  na tura l  sources  o f  water  in  Area 92 .
al though there is a beaut i fu l  spr ing-fed pool  about 12 km away,
where  workers  wa lk  to  sw im and p icn ic  (no  dr ivab le  road reaches
there ) .

1 .3 .2 .6  A l l  g reen areas  in  the  res ident ia l  zones  are  ar t i f i c ia l l y
watered .  We saw water  sprav ing  f rom spec ia l  i r r iga t ion  p ipes  in  the
smal l  lot  in f ront  of  Flotel  Polyot .  The Russians spoke emot ional ly of
the i r  need fo r  g reen areas  and the  an imals  - -  most ly  b i rds  they
a t  t  rac  ted .

1 .3 .2 .1  "No launch ing  can proceed w i thout  r ,va ter .  Bu t  a t  Baykonur .
rv i th  i t s  snowy w in te rs  and hundred-degree heat .  the  pr ice  o f  water
r i ses  many t imes.  because i t  has  to  be  de l i vered  f rom dozens o f
k i lometers away. The r ,vater intakes are gett ing old.  and the water
p ipes  are  break ing  l i ke  matches .  And even under  these cond i t ions .
normal  launch ings  w i th  p rec is ion  in  the  seconds are  made poss ib le
only '  because peopie are able to rvork sel f lessly '  day and night to f ix
broken pipes."  "Sovetskaya Rossiva".  lv loscow. February 27, 1996. p.
2 .  "Outcas ts :  The Greatness  and Pover ty  o f  Baykonur  Cosmodrome" .
by  Sta te  Duma Deputy  V lad imi r  Toporkov .

1 .3 .2 .8  The main  source  o f  cosmodrome r ,va ter  i s  ca l led  the  "Da ln iv "
("Distant")  faci l i ty .  I t  consists of  c lozens of  boreholes to a depth of
300 meters  r .v i th  au tomat ic  pumps.  p lus  tw in  p ipe l ines  one meter  in
diameter lvhich run for l4- l  k i lometers and can del iver 50.000 cr"rbic
meters of  water per day. According to an interview rv i th Dr.
Vloyrbek lv lo ldabekov. deput l '  general  d i rector of  the Kazak space
agency  ( in  "Red Star " .  Dec  23 .  1995) .  the  fac i l i t l 'w i l l  p robab ly  have
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to be mothbal led because i t  is  too expensive to be maintained. Due to
i ts lack of  branch aquaducts.  other non-space towns in the region
cannot tap into it. lvloldabekov: "The city does not need as much
water as it did when it had to provide backup for the launch of
'Energ iya-Buran '  space sys tems.  "

I .3 .3  HEATING

1.3.3.1 The Area-92 heat ing plant appears to be gas fuel led.  I  could
not  de termine how i t  a r r i ved .

1.3.3.2 The network of  e levated piping systems is for  the hot water.
In general  the insulat ion on these pipes is in poor condi t ion and the
heat  loss  in  rv in te r  must  be  very  h ieh .

I .3 .4  COOLING:

1 .3 .4 .  1  As ide  f rom the  VIP ho te l  w i th  room a i r  cond i t ioners .  severa l
o ther  ho te l  bu i ld ings  in  the  area  were  a lso  we l l  equ ipped w i th  new
window r rn i t s .

1 .3 .4 .2  Horvever .  in  the  more  d is tan t  bu i ld ings  wh ich  appeared to  be
inhab i ted  by  VKS personne l  and perhaps  c iv i l ian  fami l ies .  w indow
units were fe lv and far between and looked old.

1 .3 .4 .3  We were  surpr ised  by  the  apparent  absence o f  evapora t ive
coo l ing  sys tems (such as  used in  the  Amer ican Southwest ) .  I s  water
more precious than electr ic i ty? Or is the water so sal ty that
evapora t ive  sys tems soon "s i l t  up"?

1.3 .5  FOOD:

1.3 . -5 .1  I  l vAS to ld  tha t  the  Anrer icans  were  be ing  b i l led  $2-5  fo r  the
same mea ls  a t  Po lyo t  tha t  the  Khrun ichev  v is i to rs  l vere  b i l led  5000
rubles (about one US dol lar)  for .

1.3.5.2 Food for sale in the area store lvas plain but apparent ly
adeq  u  a te .

1.3.5.3 One odd featr-rre I  not iced as I  rvalked around the hotel  was
that on cement s labs in f ront  of  other residence bui ld ines there were
s igns  o f  recent  smal l  campf i res .
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l  -1 .5 .3 .1  Th is  s t ruck  me as  "cu te"
res idents  in  these bu i ld ings .  here  fo r
launching (a Gorizont payload on lv{ay
evenings for social  p leasures.  Or so I

I  imagined that the temporary
the most recent Proton

25). had gathered in the
thought .

1 .3 .5 .3 .2  \ \ 'ha t  i s  p robab ly  the  more  accura te  and more  s ign i f i can t
meaning of  these campfi res was revealed in a long art ic le in

"Ross iyskava Gazeta"  on  June 21 .  descr ib ing  a t  leng th  the  woes o f  the
Russ ian  communica t ions  sa te l l i te  indus t ry .  based on  in te rv iews w i th
top of f ic ia ls of  the "Appl ied lv ' lechanics" associat ion in Krasnoyarsk.
where  Russ ia ' s  commun ica t ions  sa te l l i t es  a re  bu i l t .

1 .3 .5 .3 .3  "The famed space center  i s  a  p i t i fu l  s igh t  today , "  the  ar t i c le
wro te  about  Baykonur .  "Kaz-aks tan .  wh ich  charges  Russ ia  a  huge sum
for  the  lease,  i s  do ing  no th ing  to  ma in ta in  the  in f ras t ruc tu re  in  a
more or less decent condi t ion.  On the contrarv.  i t  has created al l  the
cond i t ions  fo r  i t s  ru in .  There  is  no  l igh t .  rva ter .  o r  heat ing  in
apar tment  b locks .  mat te rs  have reached the  po in t  where  assoc ia t ion
stzr f fers rvho go there for  a launch cook for themsel l 'es on a campf i re
in  f ron t  o f  the  ho te l . ' fhey  are  fo rced to  l i ve  in  these cond i t ions  fo r
three nronths at  a t ime. "  \ \ "e probably '  salv the remains of  those verv
cam p f i  re  s  I

I .3 .6  HOL]S ING

1.3 .6 .1  Hote ls  - -  A  w ide  var ie ty  o f  ho te ls  suppor t  launch canrpa ign
workers .  There  is  a  w ide  range o f  qua l i t l ' .  f rom the  VIP fac i l i t i es  in
Kometa  (each one-person su i te  had a  bedroom.  s i t t ing  room.
bathroom ( to i le t  p lus  shower ) .  and c lean-up room,  to  the  more
crowded Po lyo t .  to  the  spar tan- look ing  nearbv  apar tments .

1 .3 .6 .2  These  nearby  res idence  ha l l s  fo r  v i s i t i ng  Russ ian  spec ia l i s ts
on  launch campaigns  appeared comple te lv  deser ted  dur ing  our  s tay .
at  least  by day. Nobody was seen cont ing ancl  going. or hanging
around these bu i ld ings  (a l thoueh they  a l l  had  new- look ing  a i r
cond i t ioners  ins ta l led) .  But  la te  a t  n igh t .  some l igh ts  were  seen in  a
few of  the apartntents SE of  Kometa. and i t l  one other --  on the top
ba lcony  o f  the  to ta l l y  un l i t  dormi to ry  bu i ld ing  rves t  o f  Kometa .  I
rvatched a match f lare ancl  a low. red puls ine glolv of  a c igaret te as
sonre  unseen res ident  s : i t  in  the  coo l  dark  n ieh t  a i r .

|  .3  .1  Tran  spor ta t ion :
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1.3 .7 .1  ROADS - -  These were  la id  down in  the  1960s and hard ly
repa i red  s ince  then.  The dr ivers  knew every  po tho le  and wou ld
swerve or s low expert ly.  Top bus speed was about 35 mph. Nobody
passed us.  The total  length of  the cosmodrome's automobi le roads is
g iven  as  l28 l  k i l omete rs .

1 .3 .7 .2  Ra i lway :  The pr imar l '  means o f  t ranspor t ing  personne l  and

heavy  equ ipment  a round the  s i te  i s  by  ra i l .  Separa te  spec ia l  ra i l  l i nes

t ranspor t  boos ter  car r ie rs  f rom process ing  bu i ld ings  to  launch s i tes .

|  .3 .1  .2 .1  The
the  Ju ly  1995

|  .3 .7  .2 .2  Fron t
from area 3l

new spur  to  the  Yub i leyn iy  park ing  apron.  p romised in
v ideo.  has  been comple ted  (see photos  and Map- l ) .

\ -ub i leyn iy  F ie ld  to  , { rea  3 l  i s  a  8  hour  t ra in  r ide ;
to area 92 is an 8-9 hour t ra in r ide (at  5 mph).

1 .3 .1 .2 .3  We obse rved  no  ra i l r vay  repa i r s  under  l va ,v ,  no r  d id  we  see

any  ra i l  ma in tenance  equ ipn ten t .  We  d id  no t  have  the  oppor tun i t y  t o

see  i f  t he re  were  t races  o f  any  recen t  ra i l  acc iden ts .  We  d id  obse rve

a  poss ib le  resu l t  o f  a  ra i I  ca r  f ue l  sp i l l  ( pa rag raph  2 .1 .1 ) .

1 .3 .1 .2 .4  Russ ian  p ress  accoun ts  speak  o f  p rob lems  r , v i t h  t he  ra i l  l i nes .

and  w i th  t ranspor te r  veh i c les  on  them.  
- f he  

N , loscow newspaper

"sove tskaya  Ross i ya "  on  Februa ry  27  o f  t h i s  yea r  had  an  a r t i c l e  on

page  2  by  S ta te  Dun ta  Depu ty  V lad in t j r  Toporkov ,  en t i t l ed  "Ou tcas ts :

The  Grea tness  and  Pove r t v  o f  Bayknour  Cosmodron le " .  wh ich  wro te :

"The  conc l i t i on  o f  t he  ma te r ia l  b : r se  ra i ses  spec ia l  conce rn  among  bo th

the  n r i l i t a r y  and  the  sc ien t i s t s  se rv i c ing  the  cosmodrome.  I ' oday "s

Baykonur  cons i s t s  o f  doz -ens  o f  l aunch  pads  and  assemb ly  and  tes t i ng

comp lexes ,  and  hundreds  o f  k i l ome te rs  o f  paved  roads  and  ra i l s .  As

we know. the cosmodrome receives a great  deal  o f  overs ized f re ight .

and many sect ions of  the ra i l  bed are no longer  f i t  for  use.  "The Lord

God is  our  on ly  hope."  the of f icers lament .  The ra i l road to  Baykonur

is  a v i ta l  ar tery .  Hundreds of  people t ravel  to  the fac i l i t ies dai ly  i r t

t r o l l ey  ca rs .  And  i f  emergenc ies  haven ' t  occu r red .  i t  i s  f o r  one  reaso l l

on l y :  i n  t he  conc l i t i ons  o f  impecun i tV .  BaykonLr r  ra i l r oaders  f i nd

creat i l 'e  ways to  keep the t racks serv iceable.  and the,v  rvork da.vs o l l

end  on  the  r i gh t -o f -wa ,vs .  espec ia l l y  d t r r i ng  snows to rn l s .  "

1.3 .1 .2 .5  A  re l iab le  source  te l l s  n te  tha t  Baykonur  has  4 '70  k i lometers
o f  ra i lwav  l ine .

|  .3 .7  .2 .6  Numerous  f re igh t  ca rs  were  seen  a t  the
areas .  A  s t r ing  o f  cars  were  labe led  "L igh t -Weigh t

lar . rnch preparat ion
Cargo" and were
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parked on  a  spur  in  Area 31 .  Tank  cars  l vere  common.  somet imes
just  parked or.r t  on a spur along a road mi les f rom any faci l i ty .  lv{ost
tank cars were labeled: "No brakes --  Do not push of f  h i l lock".

1.3.1.3 Commuter aircraf t .  We detected NO air  t raf f ic  between areas.
nor  observed any  ground a i rs t r ips  o r  he l ipads ,  nor  d id  I  hear  any
low-f ly ing aircraf t  in the hours I  spent outside. E,ven General
Shumi l in .  the  cosmodrome commander .  apparent ly  came to  the
farewel l  banquet v ia an hour or ntore dr ive each way from Leninsk.
There  shou ld  be  he l i cop ters  somewhere .  bu t  I ' ve  never  seen them.  on
any' '  of  my vis i ts.

1 .3 .1 .4  We not iced  tha t  peop le  seemed to  wa lk  every rvhere .  bo th

a long the  roads .  across  open areas  (  somet imes duck ing  under  the

e leva ted  heat ing  p ipes) .  occas iona l l y '  ou t  in to  the  s teppe.  We saw l lo

signs of  b ic.vcles or ntotorcycles.

1 .3 .8  Rocket  Prope l lan t :  We d id  no t  observe  any  produc t ion  fac i l i t i es

but  d id  observe  s to rage in  parked ra i l l vay  tank  cars .

1 .3 .8 .1  LOX is  p roduced loca l l y  in  an  area  south  o f  where  we

traveled. The plant also strpports Soyr-rz booster lat tnches'

1 .3 .8 .2  Ke rosene  and  va r ian ts .  f o r  t he  Soyuz  and  Zen i t  l ' eh i c les .

I r r r i vcs  b - . " '  r e i l  f r om an  unknorv t ' t  d i s tan t  manu fac t t r r i ng  p lan t .

1 .3 .8 .3  Hypergo l i cs  (L iD lv lH  and  N2o4)  a r r i ve  by  ra i l  ca r  f rom an

runknown sou rce .  P rope l l an t  t ranspor t  and  s to rage  i s  a  po ten t i a l

bot t leneck for  cosmodrome operat ions.  I t  is  not  knolvn holv  n luch

rese rve  supp ly  i s  kep t  on  the  cosmodrome.

1.3 ,8 .4  V IMH apparent ly  i s  impor ted  by  t ra in  f rom St .  Petersburg .

1 .3 .8 .5  L iqu id  hydrogen was once manufac tured  on  s i te  fo r  Energ iya

bLrt  is  no longer used in any operat ional  booster.
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1.4 Vis i t  to  Area 2 ( "Gagar in  Star t " )  One af ternoon the ILS and
Khrun ichev  teams  he ld  a  p r i va te  d i scuss ion .  so  we  jo ined  the  bus
tou r  t o  the  cosmodrome museum.

1 .4 .1  Rou te  Ins tead  o f  d r i v i ng  the  l ong  rou te  d i rec t l y  t o  t he  no r th -

south mainroad.  then turn nor th.  we took a more roundabout  course

rv i th  s l ight ly  bet ter  (newer)  roads.  We headed for  the a i rpor t ,  then

turned east  and passed the Energ iya test  s tand.  then the pads and

o the r  bu i l d ings  o f  t he  E ,ne rg i yz t /Bu ran  p ro jec t .  and  even t l l a l l y  we  .

d rove  i n to  the  , { rea  2  v i l l age .

1 .4 .2  Cosmodrome l v luseum The  cosmodrome museum i s  a  n i ce

co l l ec t i on  o f  o ld  ha rdware .  mode ls .  pho tog raphs .  and  pub l i c  re la t i ons

c l i sp l ays .

1 .1 .2 .1  L t .  Co l .  Nechyosa .  t he  d i rec to r .  \ \ , ' as  on  vaca t i on  ( l vh i ch

exp la ined  whv  nobody  answerec l  h i s  home te lephone  when  I  ca l l ed ) .

bu t  t he  Depu ty  D i rec to r  gave  us  the  tou r  (and  showed  us  the  case

r , v i t h  my  "L incove r ing  Sov ie t  D i sas te rs "  book  [ ' d  g i ven  h in r  t he  yea r

be fo re  I  ) .

1 .4 .2 .2  I ' he re  were  h i s to r i ca l  pho tog raphs  o f  "o r i g ina l  pads " .  and  l v l r .

N{u l ler  not icec ' l  that  the Proton pad photo f rom 196-5 or  so showed i t

l ooked  o ld  and  bea t  up  even  bac l<  then .  t h i r t y  yea rs  ago .

1 .4 .3  A l though  wr :  ' vve re  sup rposed  to  v i s i t  B ldg  254 .  t he  Buran  hangar
(where  pay load  p rocess ing  fac i l i t i es  a re  be ing  devc loped  to  s t - t ppo r t

commerc ia l  act iv i t ies) .  we got  there too la te and t l te  escor t  o f f icers

had a l ready le f t .  So lve went  to  see the "outs ide Buran" .

1 .4 .3 . l  
' f he  

bo i l e r -p la te  Bu ran  was  s i t t i ng  i n  a  reve t tmen t  abou t  600

mete rs  no r theas t  o f  t he  han  sa r .

1 .4 .3 .2  We were  to ld  tha t  RCS je t  f i r i ng  tes ts  had  been  conduc ted
w i th  i t .  bu t  i t  mus t  have  been  long  aso .

1 .4 .3 .3  I t s  cond i t i ons  \ , ve re  poo r .  r v i t h  dummy '  t i l es  pee l i ng  o f ' f .

exposed  me tn l  rus ted .  and  the  two  a f t  RCS pods  en t i re l y  m iss ing .

1 .4 .3 .3  I t  i s  apparen t l y  s low l l '  succumb ing  to  cann iba l i za t i on  and
the f t .  I t  " . . . i s  s tand ing  ou t  i n  t he  open  and  be ing  p i l f e red  l i t t l e  by  l i t t e
' f o r  f i sh ing  l , ve igh ts ' . "  Toporko r ' .  op .  c i t . .
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1.4 .4  l v ' [ i sce l laneous Observa t ions

1.4 .4 .1  Bus  t r ips  in  suntmer  a t  Ba ikonur  can be  beas t ly .  w i th  the
sunward side of  the bus radiat ing uncomfortable levels of  heat
inwards  even th rou_gh the  cur ta ins .  The bus 's  a i r  cond i t ion ing  moved
the air  and did s l ight ly cool  i t .  making condi t ions barely to lerable.

1.4.4.2 On the other hand. i t  is  much easier to take good pictures out
of  windows that are not f rosted or fogged over.  as they eeneral ly Are
in  w in te r  t i n te .

1 .4 .4 .3  We got  good v iews o f  the  ear ly  1970s  N- l  tnoonrocket
pay load shrouds  in  the  jL rnkvard  in  Area 2 .  p lus  I ' i ews o f  workers
rva i t ing  fo r  buses .  o f  a  few t ra ins .  and c loser  to  the  Yub i leyn iy  F ie ld  a
v iew o f  a  b lown-up o ld  TCBVI  s i lo  tes t  complex  and nearby  some
Kazak i  yur ts  and camels .  See p l ro tos .
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2.O Human i ssues

2.O.1  Accord ing  to  a  long ar t i c le  in  "Ross iyskaya Gazeta"  on  June 21 .
Krasnoyarsk  communica t ions  sa te l l i te  o f f i c ia ls  want  to  e l im ina te  p re-
launch pay load tes t ing  a t  Baykonur  en t i re ly  because o f  a t roc ious
l i v ing  cond i t ions  a t  Ba ikonur  fo r  the i r  spec ia l i s ts  dur ing  launch
campaiens .  Before  sh ipp ing .  the  pay load undergoes  s t r ingent  tes ts .
many of  which are then repeated at  the launch si te.  "- fhe dupl icat ion
of  them a t  the  launch s i te  has  no t  once uncovered any  mal func t ions" .
the  ar t i c le  asser ts .  So under  the  schenre  proposed by  the  spec ia l i s ts .
tests would be conducted only in Krasnoyarsk.  then a four-hour
plane f l ight  to Baykonur (which air f ie ld lvas not speci f ied).  then ten
days  fo r  assemblv  and l - i t t ing  to  the  rocket .  and then launch.

2 .O.2  Th is  i s  cor robor ra ted  by  a  verv  recent  nervspaper  quota t ion
f rom cosmodrome commander  Shumi l in  (June 2 l ) .  f ronr  the  po in t  o f
v iew of  the cosmodrome processors:  " l t  used to be customary to
conduct al l  tests at  the cosnrodronie.  Now most have to be done in
the  p lan ts .  and we br ing  in  h i i rdware  tha t  i s  a l ready  ready .  But  i t
happens tha t  we f in ish  i t  o f  f  here  jus t  the  san le .  "

2 .1  Safe ty  Issues

2 .1 .1  Dur ing  d iscuss ions  in  the  i \ rea  3 l  pay load  p rocess ins  bu i ld ing .
the  RLrss ians  werL '  asked ho lv  a la rm ind ica t ions  were  processed.

2 .1 .1 .1  
' l ' hey

is  cons tan t l y
and warns  a l l

2 .1 .1 .2  There
automat ic  nor
in  s i s ted) .

repor ted that  a lanr i  ind icat ions go to  a dLr ty  of f icer  (one

on  du ty )  and  tha t  he  i n  t u rn  ac t i va tes  coun te rmeasures
personne l  t o  l eave .

i s  no  ac t iva t ion  capab i l i t y  in  the  work  a rea .  ne i ther
manr rz r l  ( "Toc- l  n tany  fa lse  a la rms" .  the  Russ ians

2 .1 .1 .3  They  we re  adaman t  abou t  r equ i r i ng  man - i n - t he - l oop
co r . l n te rn leasL r re  con t ro l :  "Any  spon taneous  ac t i va t i on  o f  p rocesses
b r i nes  on l y  ha rm  " .

2.1 .1 .4  Regard ing  the  du ty  o t f i ce r .  i t  was
the durat ion of  each operator 's duty shi f t
space industry.  f rom the desk clerk at  the
control lers in lv l iss ion Control  in N' loscorv.

never  made c lear  just  r ,vhat
was :  many  o the rs  i n  t he
Kometa Hote l  to  the f l ight
rvork lons sh i f ts  o f  21 hours
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straight ( fo l lowed by 3 days of f ) .  which might not al low alertness

s tandards  des i red  by  Western  c t l s tomers .

2 .1 .2  Smok ing

2.1 .2 .1  Some fac i l i t ies  (e .g . .  a rea  92  Pro ton  ha l l )  had spec i f i c  smok ing
areas outside the main door,  rv i th metal  cans for butts.  lnside, there
was somet in res  a  checkpo in t  fo r  tu rn ing  over  a l l  smok ing  mater ia ls
for later retr ieval .  Others did not appear to have such measures.  In

area  31  b ldg  30  i t  was  in te res t ing  to  see "No Smok ing"  and "No

rnatches"  s igns  INSIDE the  n ta in  ha l l  one migh t  th ink  such

admoni t ions  were  super f luous .

2 .1 .3  F i re  F igh t ing :  In  a rea  92  w 'e  d rove pas t  the  loca l  f i re  s ta t ion

four t imes. There were four inoperat ive f i re t rucks in f ront  of  the

bui ld ing each t ime. One was parked diagonal  in f ront  of  the doors.
wi th three f lat  t i res.  Another rvas up on a makeshi f t  ramp, and a

th i rd  was draped in  ta rpa t r l ins .

2 .1 .4  We may  have  observed  s igns  o f  a  p rope l lan t  hand l ing  acc iden t

a t  t l i e  Pro ton  pad 200 area . ; \ long  the  curv ing  ra i l rvay  en lba t lkment
where tank cars fu l l  of  propel lant  are t ransported to the pad 2O0-L

area. we sa' ' fv  what looked l ike scorch marks f lowing dolvn the s lope.

fronr l -5 to 20 feet below the tracks,  a long a stretch abott t  200 feet

long.  I t  d id  no t  seem l i ke  a  b rush f i re  because even in  the  unmarked

areas there was scanty i f  any brush. Besides. the f lorv pattern

appeared to be clolvnivarci  rather than upward. Perhaps there are
repeated  smal l  sp i l l s  o r  leaks  as  the  t ra ins  tnake the  tu rn .  Or  perhaps

there was one large recent spi l l .  a l though there was no sign of  any
physical  soi l  d isturbance. J 'he t racks did not appear to have any

dam age .

2 .2  Phys ica l  Secur i t y :

2.2.1 For  the most  par t .  the fences a l l  o l 'er  the s i te  appeared to  be to

c l i scou rage  i n t rude rs .  no t  t o  r ca l l y  s t t l p  t hen l .

2.2 .2  A t  "Bunker  84"  a t  the  Pro ton  pad 81 .  there  were  lo ts  o f  barbed

wire fences but they did not appear to be part ictr lar lv ef fect ive.  The

new UPS equ ipment  se t  up  ou ts ide  la te  las t  year  !vas  sur rounded by

a nelv barbed lv i re fence that seemed designed to look t lventy years

o ld .  The w i re  was s imp ly  s t rL lns  a round the  pos ts .  no t  t igh tened.  so

the lorver strands couid easi ly be l i f ted to al lo lv passage. The front
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gate was locked.  but  there \ ,vas no lv i re  above i t .  so an in t ruder  could

eas i l y  c l imb  ove r  t he  ga te ' s  ho r i zon ta l  s l a t s .  The  ou te rmos t  f ence  l i ne
appears ef fect ive a_gainst  casual  camels.  horses.  or  cows.  but  not
human  in t rude rs :  many  i n te rmed ia te  fence  l i nes  were  no t  even
con t inuous  a long  a  pe r ime te r :  where  the re  a re  tho rough  fences  (8 -  l 0
t i gh t  s t rands .  w i th  ch i ckenw i re  a long  the  bo t tom) .  t he  ga tes  a re  no t
w i red  and  i n t rude rs  cou ld  eas i l y  c l imb  ove r  t hem.

2 .2 .3  The  same s tandards  app ly  to  the  secu r i t y  f ence  su r round ing  the

new wa te r  p rocess ing  bu i l d ing  nex t  t o  Ho te l  Kometa .  I t  i s  an
impress i l ' e  s t ruc tu re .  bu t  a long  much  o f  i t s  l eng th  i t  on l y  reaches

down to  abou t  l 2  t o  l 8  i nches  above  the  g round .  mak ing  i t  s imp le
for  an in tmder  to  ro l l  or  crawl  under  i t .

2 .2 .4  The  cha ins  a t  t he  road  checkpo in ts  were  o f  t he  same "symbo l i c "
nature:  fhey lvere hard ly  th icker  than an average dog chain.  and any
veh ic le  wh ich  wan ted  to  cou ld  eas i l y '  d r i ve  r i gh t  t h rou -g l t  t hem.  Some
main checkpoints  had bars rvh ich ra ised.  but  they too Iooked ntost ly

for  show. I t  was only  the presence of  the gr" rards lvh ich made the
ba r r i e r s  " secu re " .

2 .2 .5  These  imp lemen ta t i ons  n lay  re f l ec t  t he  Russ ian  re l i ance  on
human  p resence  to  ac tua l l y  pe r fo rm the  secu r i t y  f unc t i on .  The  fence
l i nes  t hemse l ves  mere l l ' se r ve  t o  de f i ne  t he  " l i ne  t o  guArd " .  t o
p rov ide  pub l i c  no t i ce  aga ins t  " cASua l  l va l k ing " .

2 .2 .6  On  the  o the r  hand .  t he  i nadequac ics  o f  t he  phys i ca i  ba r r i e rs
ntay a lso be inc l icators that  the cosmodrorne rvorkers are just  "go ing
th rough  t l i e  n ro t i o i . r s "  t o  bu i l d  a  fence  where  regu la t i ons  requ i re  a
fence.  whether  or  not  the fence actual ly  rea l ly  funct ions or  not .
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2.3 Demographics:  N ' [akeup and morale of  the workforce.

2.3.0 On the occasion of  "Cosmonarut  Doy"  ear l ier  th is  year .  there was

major  Russian media at tent ion to  the s tatus of  the i r  space program.

On Apr i l  11.  N{oscorv 's  "Radio of  Russia"  network ran a specia l

program by correspondent  Andrey Kondrashov in  Almaty.  on

cond i t i ons  a t  Ba ikonur .  Jus t  p r i o r  t o  t he  ho l i day .  " t he  coo rd ina t i ng

counci l  o f  the Baykonur  complex lvh ich inc ludes the to ln 's  mayor ,

the head of  the space center .  and the Kazak pres ident 's  .

rep resen ta t i ve  i n  t h i s  pa r t  o f  I { uss ian  te r r i t o ry  n tade  a  j o in t  appea l

to  f i r s t  depu ty  p r ime  rn in i s te rs  O leg  Soskove ts  l o f  Russ ia l  and

Nyghmetzhan  Yesenghar in  Io f  Kazaks tan l .  who  hand le  the  a f fa i r s  o f

the space center  on behal f  o f  the two governments.  
' fhe 

appeal  saYS

tha t  soc ia l  t ens ion  i s  sp read ing  f ron t  Baykonur  to  the  who le  o f  Kzy l -

Orda  Reg ion  and .  un less  the  go \ .e rnmen ts  p rov ide  funds  to  mee t  t he

space  cen te r ' s  deb ts .  t he  coo rd ina t i ng  counc i l  s ta tes .  a  pub l i c  soc ia l

e rp los ion  w i l l  be  added  to  the  cons tan t  d i s rup t i ons  to  the  l aunch ings

o f  rocke ts . . . .  The  I i s t  o f  p rob lems  a t  Baykonur  a t  p resen t  i s  such  tha t

the s taf f  them selves at  thc space center  are surpr ised at  t i  mes that

in  these condi t ions they hal 'e  managed over  the past  year  to  carry

out  44 launches."  This  commentary ,vvas before the double So1'uz
boos te r  f z r i l u res  i n  \ l a t , - June .  and  be fo re  Sosko l ' e t s  was  sum n ta r i l v

f i r ed  by  the  new Lebed  team in  the  K ren r l i n  (du r ing  ou r  s tay  a t

Baykonu r ) .

2 .3 ,1  Who  i s  t he re .  I n  ea r l v  199 -5 .  t hc  \ iKS  had  abou t  16 .000
pe  rsonne l  a t  Bavkonur :  aboLr t  4800  o f f i ce rs .  abou t  2000  c i v i l i an
con t rac to rs ,  anc l  abou t  9 -  10 ,000  consc r ip t s .  By  Sep tember  1995  tha t

to ta l  !vas dolvn to  1. t .500.  and I  don ' t  have any nelver  f igures.

War ren t  o f f i ce rs  and  non -commiss ionec i  o f f i ce rs  seem ve ry  ra re :

he re  as  e l sewhere  i n  t he  Russ ian  a rmed  fo rces .  j un io r  o f f i ce rs  do  the

r ,vork of  Amer ican sergeants and ch iefs .  There are a lso aboLt t  700
c i v i l i an  emp loyees  o f  t he  RKA.  and  an  unknown  number  o f  Len insk

mun i c i pa l  emp lovees . ' l " oge the r  l v i t h  t he i r  f am i l i es .  a  f ew  re t i r ees .
and  an  unkno lvn  bu t  l a rge  number  o f  Kazak  squa t te rs .  t he  popu la t i on

o f  t he  en t i re  a rea  i s  somewhere  above  50 .000  peop le .  manv  o f  t hen t

a t  s i t es  ac tua l l y  on  the  cosmodrome (be tw ,een  th ree  and  f i ve

thousand  peop le  were  sa id  to  l i ve  i n  A rea  92 ) .

2.3.  l  .  l .  Of f icers ( - t -500-- t800 rnen ) :
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2.3 .1 .1 .1  The o f f i cers  who escor ted  us  were  mid- leve l  (Ma jors  to

Colonels)  who had been at  Baykonur for  ten to f i f teen years or more.
and most had fami l ies in Leninsk ( th is meant a LONG dai ly commute
by train).  Their  uni forms were sharp,  the appeared wel l  fed.  Their
manner was alert  and energet ic and sel f -assured.

2 .3 ,1 .1 .2  When I  asked an  ILS in te rpre ter  where  were  the

l ieutenants.  he repl ied that they were on duty supervis ing the

enl isted men. I  conf i rmed this by direct  observat ion at  Area 92.

2 .3 .1 .1 .3  Another  Khrun ichev  employee.  aged 30 .  rvho  had spent  ha l f

h is l i fe at  Baykonur.  reported that about 500 junior of f icers per Year
are assigned to Baykonur by the VKS ("Every year we have a new

cont ingent " .  an  I  1 -year  ve teran  o f f i cer  had assured me) .

2 .3 .1 .1 .4  I  had the  oppor tun i ty  to  observe  jun io r  o f f i cers  a round and

inside the Polyot  restaurant,  br-r t  not  to ta lk wi th any. They appeared
to be wel l  groomed. ta lkat ive.  and cheerful .  As far  as [ 've ever been

able to determine. al l  VKS off icers are nlale.

2 .3 .1 .1 .5  The  demograph ic  c r i s i s .  by  consensus .  rv i l l  come in  severa l
years when the older of f icers depart .  I f  enough junior of f icers wi th

the  r igh t  exper ience.  in te l l igence.  and ded ica t ion  chose to  s tay  and

ra ise  fami l ies  in  Len insk  opera t ions  co t t ld  cont in t te .

2 .3 .1 .1 .6  Some o f  the  n i i l i ta ry  re t i rees  are  no lv  go ing  to  work  fo r

commerc ia l  g roups  s t tch  as  Khrun icher ' .  I t ' s  no t  kno lvn  how
rvidespread this is now. or holv of ten i t  usecl  to happen in the past.

2 .3 .1 .2  Conscr ip ts  - -  Perhaps  8 ,000 to  9 .000.

2 .3 . .1 .2 .1  Most  o f  them are  probab ly  l8 -19  years  o ld  ( the  ones  I

ta fked to  in  1995 were  19  or  20) .  bu t  they  looked 16  or  17 .  They
spend between ot le and two years here.

2 .3 .1 .2 .2  Wh i l e  wo rk i ng  i n  un i f o rm .  t hey  each  had  a  sma l l  can teen

a t tached  in  sma l l  o f  back .  ca r r y ine  two  hou rs  sL rpp l y  o f  d r i nk ing

wa te r .  I t  d idn ' t  l ook  enoush .

2 .3 .1 .2 .3  A t  t he  A rea  92  s to re .  r vhe re  r ve  found  tha t  a l l  o f  t he

bough t  by  La ryssa  sha rvan  ( l l - s )  l as t  t ime  had  s t i l l  no t  been

res tocked .  we  were  app roached  by  a  so ld ie r  who  asked  i f  we

to buy any souveni rs .  He of fered h is  co l lar  p ins s ign i f iy ing the

p l  ns

rvanted
VKS.
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s i l ver  Soyuz  rockets  w i th  w ings .  How much,  we asked? "F i l ' e "  l ve

presumed 5000. not 500. and I  gave him a bi l l .  As we walked awav.

the  two c iv i l ian  secur i ty  types  who had been fo l low ing  us  pounced

ol t  h im. demanding to know what he had sold us.  He denied

every th ing ,  and they  never  asked us  d i rec t l y .

2 .3 .1 .2 .4  The so ld ie rs 'work  de ta i l  a t  the  Kometa  was lay ing  the  smal l

cement s labs for the outdoor barbecue area, and as I  walked by I

explained I  was looking for some mi l i tary hats for  my son. They

r,vere al l  wi l l in-e to swap or sel l ,  and al l  asked to return in the

evening. but that  was fhe day we were leaving so thzrt  lvas

imposs ib le .  The l ieu tenant  in  char -ge  rva lked over  and I  g ree ted  h im

lvi th my "need conversat ion pract ice" spiel .  Later.  aS they were being

marched away for lunch. I  saw them and waved, and hal f  of  them

cheerful ly took of f  their  hats and rvaved them in the air .  Br.r t  the

l ietenant glowered, and they al l  turned to fo l low him. one with

ex t reme re l t t c tance .

2 .3 .1 .2 .5  There  were  lo ts  o f  t ra in ing
Area 2 where I  wandered in lv larch
obs tac le  co t t rses .

fac i l i t i es  bo th  in  Area 92  and in
199-5 .  These inc luded main lY

soccer or any other outside
to  the  conscr ip t  bar racks .  wh ich

2 .3 .1 .2 .6  I  saw no  p lay ing  f ie lds  fo r
en ter ta inments .  They  cor . r ld  be  c loser
we d id  no t  see .

2 .1 . l . J  C iv i l i ans

2.3 .1 .3 .1  I  was  surpr ised  by  t l ie  la rge  range o f  c iv i l ian  en ip loyees .

They  drove the  a i r f ie ld  emergency  veh ic les .  per fo rmed major

main tenance (such as  t l ie  new power  s ta t ion  fo r  the  Hote l .  ins ta l led

whi le we were there).  staf fed the hotels and restaurants.  Al l  ages

were represented. I  ta lked to many of  them.

2 .3 .1 .3 .2  The  Kometa  ho te l  c l ean ing  s ta f f  we re  a l l  women .  o f  asso r ted

ages.  reasonably  wel l  dressed.  anc ' l  a l l  were ethnic  Rt tss ians.  Sel 'era l

of  the Polyot  c leaning s taf f  were Kazakis .  and one Korean-Kazaki

young woman workecl  in  Polyot  ( there is  even a Korean restaurant  in

Leninsk.  by the ,#ay tens of  thousands of  Koreans were depor ted

by  S ta l i n  f rom a round  V lad i vos tok .  t o  Kazaks tan .  i n  t he  1930s ) -  The

Polyot  manager  is  a  s lveet- tempered o ld Rt tss ian wonlan nanled

Ra isa .  w i th  f l am ing  red  d ied  ha i r .  and  we  snuck  seve ra l  p leasan t

conve rsa t i ons  when  the  cops  weren ' t  wa tch ing .
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2.3 .1 .3 .3  A l though  there  l ve re  supposed ly  many  c iv i l i an  fami l i es
l i v ing  in  Area 92 .  I  saw no ch i ld ren  or  an-v  ev idence o f  them (such

p l  ayg  round  s ) .

2 .3 .1 .3 .4  Some peop le  a t  Area  92  kept  dogs .  somet imes qu i te  la rge
dogs. The old f r iendly dog kept by Raisa at  Hotel  Polyot  was named
Rzhen.

2 . i .  I  .+  Kazak is  -  -

2 .3 .1 .1 .1  Desp i te  some in i t i a l  ques t ions  abou t  whe ther  ! ve  wou ld
encounter  any  na t ives  o f  the  are  a .  they  were  we l l  represented
among the  c iv i i inn  work f ' t t rce .  The. r  w ere  seen as  dr ivers .  laborers .
and employees of  the Polyot  Flotel  (a l though not the Kometa Hotel) .

2 .3 .1 .4 .2  Russ ians  a l r vays  a rdd resscd  t hen t  i n  Russ ian .  and  t hey

responded  in  a  p roud .  l i esu re l y  f ash ion .  r v i t h  no  s igns  o f

subse rv ience  o r  hos t i l i t l - .  \ \ ' hen  I  add ressed  them in  Kazak i  t hey

sho"ved  f i r s t  as ton i shm. 'n t .  t hen  de l i eh t .

2 .3.L4.3 There seem to be Kazaki  herdsnten at  large on the

cos rnod rome.  r , va tch ing  the  l i ves tock .  We spo t ted  seve ra l  hobb led

horses  (p robab ly  s ta l l i ons )  l v i t h  o the r  ho rses  keep ine  con lpany .  We

saw one horseman canter ing af ter  a  hobbled horse r ,vho had f igured

ou t  how to  c lo  a  roug i r  c l rn te r  r ' " ' i t ; r  h i s  t ' r on t  l egs  s t i l l  t i ed .  
' f  

he re  was

I  r . r r rn l l  ' !  i t i t  . i  i t l , l i '  ; : , ; i , ;  ; tur i ' i l t  c ; i  t l t l  l i ; , - . , . , ; i  ; ' t - , t t i .  w i th  f ive of  s ix

car t te is  ncarby :  i i te  Dr . t \ t  c ia ' , ' "  as \ , \ ,  e  c i ( r \ IL '  lo  o t t r  depar ture f l ight .

there was a second Vur t  and t rvo caravan vvagonS neXt  to  i t .  lv i th

more  l i ves tock .

2 .3 .2  Mun i c i pa l  s t a tus

2.3 .2 .1  Peop le  on  the  cosnrodronre  used Russ ian  r r . rb les .  even though
i t  is  of f ic ia l ly  in Kaz-akstan.

2 .3 .2 .2  . \ rea-92 .  the  res ident ia l  a rea  fo r  the  Pro ton  ac t iv i t v .  has  the
nrai l  cocle "Leninsk-7".  according to the rnai lbor in f ront  of  one of  the
res iden t ia l  ha l l s .

A S
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2.4  Access  Const ra in ts :  S ign i f i can t  l im i ta t ion  on  our  access  to

locat ions and to people.  and our abi l i ty  to photograph even approved
faci l i t ies.  was one of  the most notable features of  th is v is i t .  but  the

impl icat ions of  th is feature are unclear.

2 .4 .1  Upon land ing  a t  Jub i lee  the  group was a lmost  immedia te ly
Iectured on camera pol icy:  no photographs in the airport  area or on
the dr ive to Area 92. At the hotel ,  the pol icy was elaborated on: each
group would be al lowed to carry one camera but al l  photographs
were to made in the presence of  and with the permission of  a local .
secur i ty of f ic ia l .  Tl tese of f ic ia ls were al l  o lder men. and they \ ! 'ere

c iv i l ians .  no t  VKS o f f i cers .

2 .4 .2  Phys i ca l  access  was  dec reed  by  l i n r i t i ng  wa lk ing  a ro t tnd  the

ho te l .  N {o rn ing  j ogg ing  was  fo rb idden  w i th  the  exp lana t i on  tha t  t he re

were packs of  wi ld  dogs in  the area.  l 'hat  may actual ly  be t rue:

ho l ve l ' e r .  ea r l y  i n  t he  morn ing  I  obse rved  f rom ho te l  r v indows  many

c i v i l i an  i nd i v idua ls  wa lk ing  i n to  the  a rea  f rom ou t  on  the  s teppe  w i th

no apparent  concern for  rv i lc l  dogs !

2 .1 .3  Dur ing  fac i l i t y  t oL l l s .  secu r i t v  o f f i c i a l s  kep t  sha rp  r va tch  on

st ragglers.  Examples.  I  walked up to  a par t i t ion to  look over  i t  (n ly

he igh t  b rough t  rny  eyes  above  i t s  t rppe r  edge)  and  was  b rusk l v

d i rected to  get  away f rom i t .  When I  wound up behind a test  s tand.

separated f rom the group.  an escor t  walked around the s tand to

rvhere he could see n le anc i  rvaved nrc back.  Sold iers  on guard c lu t l '

repor ted they had been orc le  red noi  to  ta lk  to  t ls .

2 .4.4 In  order  to  get  the exter ior  photographs of  the hote l  zrnd the

wzr te r  p rocess ing  bu i l d ing .  we  had  to  ask  pe rm iss ion  a t  t he  ho te l

desk  and  have  the  desk  c le rk  wa lk  a round  w i th  us  to  wa tch  tha t  we

poi4ted the cameras only  back toward the approved st ructures.  not

away  toward  fo rb idden  v iews  o f  pads  and  p rocess ing  bu i l d ings .

2 .4 .5  Th is  was  k ind  o f  s i l l y .  anyway .  s ince  the re  were  be t te r  v ie rvs  o f

them f rom t l ' re  hote l  windows.  anyway.  especia l ly  the top f loor  of  the

Hote l  Pol ,vot .  or  f rom the roof  o f  the Hote l  Konteta (access rvas

through the second f loor  NW end-of -hal l  rv indow-doors out  onto a

b:r lcony.  then up the at tached meta l  ladder) .

2 .4 .6  A t  I eas t  some o f  t he  pho to -sens i t i v i t y  was  due  to  s imp le  shan le :

they  d id  no t  r , van t  p i c tu res  taken  o f  ru ins .  wh ich  cou ld  embar rass

the i r  p rog ram.  A t  t he  ou ts ide  Buran  a rea .  we  were  a l l o l ved  to  f ree l l '
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take photographs even pointed AWAY f rom the Buran and

torvards other  fac i l i t ies but  rvhen return ing to  the bus through the

arnazing ru in  of  the turnsty le  shack.  I  s topped to a im the camera at

the rvooden door  ly ing co l lapsed a-gainst  the wal l .  and lvas grabbed

on my arm by an escor t  who forbade fur ther  photography.

2. .1 .7 ln  terms of  conceal ing th ings f rom uS,  another  impress ion lvas

the b izarre round-about  way of  dr iv ing to  the hote l  (see map-2) .  The

bus approached the Area 92 set t lement  a long the n la in  roac l .  toward

the nra in gate,  rvh ich led d i rect ly  in to the hear t  o f  the set t lement .  Bt t t

sSor t  o t ' t he  tow 'n .  t he  bus  tu rned  r i gh t  on to  the  road  to  pac l  8 l .  t hen

soon turned le f t  to  sk i r t  the nor th edge of  town.  then le f t  again at  the

far  edge of  to lvn.  then two le f ts  to  reverse course.  then r ight  behind

t f t e  ho te l .  t hen  2  n lo re  r i gh ts  [o  ge t  t o  t he  pa rk ing  l o t .  The  impress ion

l vas  g i ven  tha t  t he re  was  someth ing  a long  the  more  d i rec t  rou te  tha t

lve weren ' t  supposed to See.  s ince f rom one t l l rn  on the route ' rye

coulc l  see s t ra ight  c lorvn the unblocked nra in roac l  through town.  a l l

the r ,vay to  the main gate we hacl  been heading for  a t  f i rs t .

2 .4 .8  A l so  s t r i k i ng  (a l : d  i t np l c i : : r t ; t i  was  t he i r  cons i s ten t  po l i c l ' o f

i n te r i ' e r i n -e  r , v i t h  con tac ts  w ' i t h  l oca l  i nhab i tan ts .  Whe the r  i t  was  a

c l i scuss ion 'uv i t h  a  passe rby ,  o r  r v i t h  an  amiab le  d runk  i n  t he  Po lyo t

FIote l  pool  room. or  n ' i th  the hote l 's  hostess.  i t  lvas never  more than a

few minutes before a secur i ty  o f f ic ia l  spot ted the t ransgress ion and

orc lererJ the Rl rss ian AwAV. These ot f ic ia ls .  by the waJ.- .  were o lder

( -50 i sh ;  c i v i l i ans .  some loca l  f rom Len insk  and  some t rave i i i ng  i v i t h

the  Khrun ichev  pa r t l .  The i r  c l evo t i on  to  p re r  en t i ne  v i s i t o r i  f i o t i t

t a l k i ng  to  anyone  excep t  p re -sc reened  and  app roved  o f f i c i a l s  l e f t  z l

ve ry  bad  impress ion .  See  a l so  2 .3 .1 .2 .3  fo r  a t ro the r  such  i nc ide r t t .

2 .+.9 Even ( l t  the r r , ' i r -v  home .  ar  thc r - ' r rb i ley 'n iy '  f ie ld .  th is  t ight  contro l

con r inuec l .  Wh i l e  I  was  cha t t i ng  w i th  a  30 i sh  c i v i l i an  d r i ve r  o f  one  o f

the  f i r e t rucks  (he  g la t l l y ' dona ted  h i s  c lo th  cap  to  n te  fo r  my  son .  and

refused a l l  o f fers  of  s lvaps or  payment) .  as he was autographing the

cap "To John f rom a f i renran at  Baikonur" .  he received a radio ca l l  on

his  heaclset  demanding to  know ' ,vhat  we were ta lk ing about .  He

b rL rsk l l , t o lC  t l i e  ca l l e r  he  nas  g i v i nS  me  a  g i f t  f o r  m1 ' son .  and  t hen

re tu rnec l  t o  t he  i nsc r i p t i on .

2 .4 .10  l n  t he  P ro ton  l aunch  con t ro l  bunke r .  t he  l a rge  wa l l -n toun ted

bu l l e t i n  boa rds  were  en tp tv .  z rnc l  t he  p resumpt ion  i s  t hey  had  bee t r

\ r r i ppeL l  o f -  t he i r  no t i c cs .
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3:  Po i i t i ca i  Env i ronment

3.1 The Cosmodrome Lease. In Decentber 1994 l loscorv and Almaty
reached an agreement on the status of  Baikonur as a Russian area
wi th in  Kazas tan .  requ i r ing  an  annua l  payment  o f  $ l l 5  m i l l i on .

3 .1 .1  There  are  some c la ims tha t  the  lease payments  a re  no  prob lem:

3 .  L  l  . I  When I  spec i f i ca l l y  ra ised  th is  i ssue w i th  l v l i ke  H i l l  o f  ILS.  he
was ad:rmant that  the payments were being made on t ime and in fLr l l
and  tha t  there  were  no  ou ts tand ing  issues  re la ted  to  th is  ques t ion .

3 .1 .1 .2  A t  t he  f a rewe l l  banque t .  Gene ra l  Shum i l i n ' s  commen ts  abou t

ho rv  the  l ease  ag reemen t  so l ved  the  s ta tus  ques t i on  abou t  Ba ikonur

was  rn i s t r ans la ted  and  w ide l l 'm i sunde rs tood  t o  have  c l a imed  t ha t

Russ ian  cash  paymen ts .  a l ready  made .  had  so l ved  tha t  p rob lem.

3 .  l .  1 . 3  I n  f ace - t o - f ace  d i scuss ions  w i t h  Kh run i chev  pe rsonne l .  i n

the i r  ho te l  rooms  in  Po lyo t .  t he  l ease  pa ,vmen t  i ssue  was  c lea r l y  a

"ho t  bu t ton " .  When  I  desc r ibed  ho l v  i t  wAS n ty  impress ion  tha t  no

payments had yet  been made.  one of  thent  angr i ly  and forcefu l ly

s tated that  the pzryt 'nents !vere not  a  problent  and there was noth ing

to worry  about .  and fur ther  that  they had actual ly  a l ready been

made .  When  I  cha l l enged  h im  on  th i s  f ac t .  he  mod i f i ed  h i s  c la im  to

ave r  t ha t  t he  pavmen ts  were  now be ing  n tade  i n  merc l t and ise .  such

as  co t ton . , i r i i - : , ;  made  i l t  R t t ss ia  o f  raw  co t ton  f rom Kazaks tan .  and

se rv i ces .  such  as  t ra in ing  Kazak  m i l i t a ry  o f f i ce rs  i n  Russ ian  m i l i t a ry

equ ipmen t .  When  I  cha l l enged  h im  aga in  on  the  cu r ren t  s fa te  o f  s t t c l ' t

proposals ,  he backed down fur ther  and admi t ted they were only

ideas ,  bu t  ones  tha t  he  was  ce r ta in  wou ld  p rove  adequa te .

3 .1 .2  Russ ian  med ia  s ta temen ts  a re  unan imous  tha t  no  paymen ts

have been made and that  no agreement  has been reached aS to how

to  make  mod i f  i ed  payn ten ts .

3 .1 .2 .1  V losco l v ' s  "Ko lnmersan t -Da i l y "  ne l vspape r  l as t  Janua ry  25  had

a  page  3  a r t i c l e  by ' l l ya  Bu lav i nov  en t i t l ed  "Deb t  Fo rg i ven .  Ren t  S t i l l

The re :  N { i l i t a r y  Coopera t i on  Be tween  Russ ia .  Kazaks tan . "  wh ich

desc r ibed  i n  de ta i l  a  v i s i t  t o  r \ lma ty  o f  a  m i l i t a ry  de lega t i on  l ed  by

Russ ian  De fense  V l i n i s te r  Pave l  Grachyov .  The  a r t i c l e  asse r t s :  "The

mos t  c ruc ia l  and  t r i cky  p rob lem i s  t he  ma in tcnance  a t rd  ope ra t i on  o f

the Baykonur  space center .  l 'h is  problem is  set  to  be the centerp iece
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no t  on l y  o f  t he  m i l i t a r , v  m in i s te rs '  mee t ing  bu t  a l so  du r ing  Pave l

Grachyov ' s  t a l ks  w i th  Nursu l tan  Nazarbayev .  "  I n  d i scuss ing  fhe

cosmodrome lease  ag reemen t  and  o r i g ina l  p lan  to  "pay "  i t  ou t  o f

credi ts  f rom the Almaty-N' [oscorv debt .  the ar t ic le  cont inues:  "The

debt  has a l read-v- .  been of f ic ia l lv  forg iven.  however .  in  erchan,ge for

. ' \ lma ty ' s  wa iv ing  i t s  c la ims  r v i t h  rega rd  to  env i ronmen ta l  damage

caused by the operat ion of  Baykonur  there is  a  correspondin-e

ag reemen t  be tween  the  Russ ian  and  Kazaks tan i  p res iden ts  and  an

intergovernmenta l  protocol  to  th i i t  e f fect .  There are legal  nunances.

how 'eve r .  t ha t  keep  a l i ve  \ {osco rv ' s  hope  tha t  t h i s  deb t  w i l l  somehorv

be  taken  i n to  accoun t  i n  t he  paymen t  o f  t he  Ba-vknour  t i eb t . "  The '

au tho r  conc luded  tha t  Russ ia ' s  go ing - in  p roposa l  wou ld  p robab ly  be

to arrange somc non-cash payment  p lan.  or  to  ask for  a  reduct ion in

the lease payments in  erchange for  a  ser ious Russian pavment

schedu le .  No  such  resu l t i ng  ag reemen ts  we re  subsequen t l v

announced ,  however .  and  no te  tha t  Grachyov .  t he  guy  i n  cha rge  o f

these  Baykonur  nego t i a t i ons  on  beha l f  o f  t he  VKS.  was  f i r ed  by

Lebed the week of  or" r r  l ' i s i t  to  Bavkonur .

.1 .2 .2  N ' l osco rv ' s  "Komsomo lskaya  P ravda"  newspaper .  on  Apr i l  2  o f

th i s  yea r  on  page  l .  c i r r r i e r l  an  a r l i c l e  hy '  Ye  vgen iy ' a  Do ts r - r k  i n  . \ lma t . v .

en t i t l ed  "Baykonur  b )  Ba r te r :  Nu rsu l tan  Nazarbay 'ev  ans tve rs

quest ions of  
"vho 

owes lvhonr  horv ntuch in  Kazakstani -Russiar t
re la t i ons " .  The  a r t i c l e  quo tes  Nazarbayev  d i rec t l y  as  say ing :  "Bo r i s

Ye l t s in  and  I s i sned  an  ag reemen t  t o  the  e f fec t  t ha t  a l l  t he  deb ts  as

of  ear ly  1994.  that  is .  the t ime that  the zrgreement  on Baykonur  lvas

s igned.  \ \ ,ere c leemed to l iave been paic l .  As for  Russia 's  leas ing of

i j a l ' knou r  i n  i t 9 - ! -  1 i95 .  t , , , - '  t l c . ; t  i s  sL i l l  up  i i r  t he  a i r .  Under  th t -

agreenrent .  the annual  fee for  the leas ing of  Bay 'kon t r r  is  t '  I  i  5

rn i l l i on .  When  ta l k ing  abou t  n ru tua l  se t t l en ren ts  we  rea l i ze  tha t

Russ ia ' s  bL rdge t  s i t ua t i on  i s  cu r ren t l y  comp lex .  t he re fo re  we  a re

amenab le  to  the  Russ ian  s ide  pay ins  no t  i n  mone ,v  bu t  i n  t hose  k inds

o f  ou tp r - r t  t ha t  Kazaks tan ' s  en te rp r i ses  need .  The  Kazaks tan i  s ide  w i l l

s t ipu late the ranse of  goods and the s ize of  the del iver ies.  Let  n le  add

tha t  Russ ia  cu r ren t l v  owes  : { j 230  m i l l i on  fo r  t he  l eas ing  o f  Baykonur
i n  1994 -199 -5 . "  C lommen t :  t he re ' s  no t  much  amb igu i t y  i n  t h i s  quo ted

s ta temen t .  assum ing  t he  newspape r  a r t i c l e  i s  aL r t hen t i c  (wh i ch  l  do )  I

3 .1 .2 .3  \ {osco l v .  "Rad io  o f  Russ ia "  ne twork .  Ap r i l  14 .  1996 :  "The

space  ce r t t e r  i s  a t  p resen t  expe r ienc ing  a  ve rv  seve re  power  c r i s i s .

and the problem of  in ters tate payntent  ar rears is  a f fect in-g the space

ins ta l l a t i ons  themse ives  anc l  a l so  the  peop le  r vho  n ia in ta in  the rn . . . .  "
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3.1 .2 .1  There  are  ha l f  a  dozen o ther  Russ ian  press  repor ts  in  my

archives.  f rom the f i rst  hal f  of  1996. which also refer to the total ly

unreso lved na ture  o f  the  lease payment  d isagreement .

3.1.3 Both Russian and Western pr ivate specia l is ts  on Russian space

act iv i t ies,  contacted dur ing and af ter  the Baykonur  v is i t ,  were

unanimous that  there has been nei ther  formal  announcements nor

in formal  rumors about  ANY payment  of  the debt .  in  any form.  They

a l l  ag reed  w i th  my  o r i g ina l  assessmen t .  t ha t  t he  ILS /Khnn ichev

c la in t s  o f  " se t t l emen t "  o f  t he  l ease  paymen t  i ssue  were  en t i re l y  f a l se .

3 .1 .4  There  thus  rema ins  a  po ten t i a l  f o r  se r i ous  V loscow-A lma ty

con f l i c t  ove r  l ease  paymen t .  The  p resen t  Kazaks tan  gove rnmen t

(Nazarbayev  h imse l f l  does  no t  l van t  t o  shu t  Ba ikonur  down

permanen t l y  ( t hey  wan t  t he  cash .  as  much  as  they  can  p rac t i ca l l y

ge t ) .  and  they  may  u l t ima te l y  come to  a  compron t i se  rega rd ing  a

plan of  lowered payments.  The fact  that  they have recent ly  fa i led to

f ind a non-Russian p ipe l ine route for  expor t  f rom thei r  spectacular

new Teng iz  o i l  f i e l d  ( t he  o r i g ina l l y  p lanned  I ran ian  rou te  p roved  to

be  un f i nanceab le  thanks  to  L IS  d ip lomat i c  p ressu res ) .  p robab ly

n rakes  them re luc tan t  t o  ove rp la ; -  t he i r  SqL leeze  on  Ba ikonur .

Horvever .  wel l - t imecl  outages of  power and water  to  the cosmodrome

have a l ready been Lrse d to  encourage Russian c t )operat ion o l l  th is

quest ion and can be expected to  happen again.  especia l ly  before

some  h igh l y -pub l i c i z -ed  and  h i gh  sens i t i v i t y  ( r ead :  Wes te rn

commerc ia l )  launchi r ,g .  Dci i . rys of  a  fcrv  days or  tveeks might  be the

r ' l s , , r l t .  bu t  as  l ong  as  the  i ns ta l l ed  UPS capab i l i t i es  ma in ta in

env i ronmen ta l  qua l i t y .  no  l as t i ng  damage  (as ide  f rom f i nanc ia l  l osses

f rom the  de lay  o f  capab i l i t i es )  i s  l i ke l y .

3 .1 .5  The  above  d i spu te  dez r l s  on l y  r v i t h  t he  l ease  paymen t . ' f he

Russ ian  paymen ts  to  Kazaks tan  u t i l i t y  m in i s t r i es  fo r  l va te r  and

e lec t r i c i t y  de l i ve red  to  the  cosmodrome appear  to  be  en t i re l y

se  pa ra te .

3 .  1 .6  I  expec t  t o  l ea rn  more  abou t  t h i s  sub jec t  beca t t se  by  chance  I

spent  a por t ion of  my return leg f ronr  Nloscol l '  to  Hot ls ton s i t t in-g next

to  a  re t i r ed  \ \ / o r l d  Bank  o f f i c i a l .  a  Tu rk i sh  c i t i zen .  who  i s  a  top

f i nanc ia l  adv i so r  t o  the  Kazak i  gove rnmen t  and  v i s i t s  A lma ty

month ly .  He \ ,vas fasc inated by the issue of  the cosmodrome leases

and  p romised  to  ve r i f y  t he  exac t  s ta tus  o f  t he  i ssues  du r ing  a

fo r t hcom ine .  t r i p .
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'3 .2 Legal  and environmental  issues \ \ 'e made no direct
observa t ions  on  th is  v is i t  re levant  to  th is  i ssue.  bu t  i t  i s  a  common
theme in  the  Kazak i  and Russ ian  newspapers .  Another  po ten t ia l
outs ide interference lv i th Baikonur operat ions is the growing concern

about  po l lu t ion  and po ison ings  f rom Ba ikonur  launch ings .
part icular ly Proton launchings. Effects of  the lef tover UDVIH at  f i rst

and second stage impact zones ( in Kazakstan and further downrange)
is  becoming a  b ig  i ssue in  the  news med ia .  Peop le  a re  mov ing  in to
these areas for pasturage and other economic act iv i t ies,  aS the
Russ ian  government 's  ab i l i t y  to  kecp them out  has  van ishec l .  Jus t  a

s ing le  spec tacu la r  casua l ty  event  f rom any  Pro ton  launch cou ld  resu l t

in  a  ma jor  d ip lomat ic  and l i t ig ious  conf ron ta t ion .  espec ia l l y  s ince
granci iose Russian promises a fe lv years ago to "c lean t lp"  the debr is
f rom impact  zones  were  never  fu l f i l l ed .

3 .3  Khrun ichev 's  ro le  v i s -a -v is  VKS

3.3 .1  We were  to ld  tha t  Khrun ichev  cont rac ts  d i rec t l y  w i th  VKS fo r
launch sLrppor t  serv ices  and pays  them wi th  do l la rs  ob ta ined th roLrgh
the  I  LS cont rac ts .

3 .3 .2  Kh run ichcv  has  acqu i red  the  t i t l e  t c - r  t he  Jub i l ee  a i r f i e td  ( t he

o r ig ina l  owner  was  p robab ly  e i t he r  Energ i ya  o r  VKS) .  Jus t  how o r

even  wh)  th i s  was  done  \ \ , ' as  ne ! ' e r  exp la ined .  Kazaks tan  wan ts  to

develop the renovated a i r f ie ld  as a t rans-Asia a i r  cargo s taging area.

bu t  VKS i s  res i s t i ng  the  i dea  o f  r ves te rn  a i r c ra f t  regu la r l y  f l y i ng

th rough  Barykonur  a i r space .

3 .3 .3  Unders tand ing  the  boundar ies  o f  Kh run ichev  candor  i s

impor tan t  i n  es t i n ra t i ng  r vha t  c lues t i ons  abo t t t  t he  P ro ton  can  be

expec ted  to  be  answered .  and  wha t  a reas  ma) -  t ransg ress  s t i l l - i n -

fo rce  m i l i t a ry  sec recy  regu la t i ons .

3 .3 .3 . l  ITEN{  l :  P ro ton  re l i ab i l i t y  da ta .  . \ s  desc r ibed  i n  Append ix

TBD.  a  de ta i l ed  compar i son  o f  t he  ILS  da ta  ( f ron r  Kh run ichev )  shows

i t  t o  be  ve r ) ' accu ra te  and  nea r l l ' ( bu t  no t  t o ta l l l ' )  comp le te .  Th i s  i s

an  encou rag ing  obse rva t i on .

3.3 .3 .2  ITE, \ l  2 :  Pro ton  versus  Tsy lkon.
"Wl rere  Ts ik lon"?  See sec t ion  1 .2 .5 .  above.

3 .3 .3 .3  ITE lv l  3 :  The Pro ton  "S ix -Shooter "
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3. . ] .3 .3 . l l LSeng ineerLaryssaSharvan to ldmeofa remarkab le
model of  the prJton she was shown at  the Khrunichev plant in

lv, loscow'.  l t  shorved six Proton rockets mounted on an underground

carousel .  designed to swing them one by one into posi t ion for  launch

through a s i lo to the surfaie.  She said the Russians told her they

cancel led the program when they f igured out i t  would bankrupt the

coun  t ry .

- r .3 .3 .3 .2  EVALUATION:  Th is  i s  cons is ten t  w i th  es t imates  tha t  the

proron  rocket  w i rs  o r ig ina l l y  (1961 - l ( )62  era)  des igned and bu i l t  a i ;  a

car r ie r  veh ic le  fo r  Khrushchev 's  100-megaton H-bomb'  and on ly

la te r  (1964-5)  conver tec l  to  space use '  S ince  the  pads  and indus t r ia l

a rea  were  a l ready  essent ia l l y  cornp le te  by  1963 (per  the  dec lass i f ied

CI; \  map).  the pioject  must have gone on for awhi le in i ts nr i l i tary

f  o rm.

3 .3 .3 . ,1  ITE lv l  4 :  The "Po lyus-Sk i f "  pay load.  Dur ing  the  homeward

a i rp lane t r ip .  as  !ve  a l l  re la red  anc l  soc ia l i zec l  w i th  o t l r  R t tss ian

co l leagues.  I  thoueht  to  see jus t  ho lv  fa r  the i r  openness  wot r ld

extend. I  hacl  brought ar long a copv of  a paint ing of  the 100-ton

polyus-Ski f  payloai  c levelJped by Khrnichev for the f i rst  Energiya

booster  launch in  1987.  S ign i f i can t  t rncer ta in ty  s t i t l  sur round.s  the

ob jec t .  w ic le ly  thought  to  have been a  "S tar  Wars"  an t i -sa te l l i te  laser '

I  hzrndecl  the picture to lgor.  who took one look at  i t .  dropped i t  on a

nearb.v seat as i f  h is f ingers had been singecl '  then nl imicked a z ipper

running along his l ips.  \ \Jhether th is was real ly going too far.  or  was

helpful  in renr inding thcnr \ ,Ve knerv a lot  they hadn' t  re.al ized we

knew so  they ' ' c l  be t te r  be  scrupu lous ly  hones t  about  the i r  da ta  they

g ive  us .  i t ' s  too  ear l l '  to  te l l '
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3.4 Transfer of partial control from VKS to RKA -- In a ma1or

structural  change. in 1995 the RKA has announced that i t  rv i l l  be

taking over operational control of many of th: Baikonur launch

complexes from the vKS. I t  would star i  wi th the old Area 2 "Gagarin

Start" .  then expand to the other Soyuz pad ] l  
Area 31'  and

eventually include one of the protn puar. The VKS and RKA would

shareau thor i t yandeXpenSes fo rnumeroussuppor t fac i l i t i es .

3 .4 . lSources in lv loscow(NK)anda tBa ikonurnowasser t tha t th i s
plan has been a total  f lop.  

- l 'he blue-uni formed "RKA space workers"

wh ichwerepho tographeda t theSoyuzs i te - las t fa l lwerenevermt tch
more than VKS personnel  una. '  .oniru. ,  to RKA' wi th a few civ i l ians'

NKquotedVKSch ie fGenera l l vanovassay ing theywot t ld le t the
RKA try i t  f i rst  on a smal l  scale and fal l  on their  faces'  There are no

cur ren tp lans fo ranyRKAtakeovero fArea92Pro ton_re la ted
fac i l i t i es

3 .4 .2WeSa lvnoev idenceo fRK, \a t r t l ro r i t yo revenpresencea tany
of  the  fac i l i t i es  we v is i ted '
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DNlN l_nrod i f i ca t ion to , 'B lock -D, , ' k i ck -s tage ' fo rPro ton( - t ths tage)
ILS lnternat ionui" luuntt t  Services'  San Diego

h?f k'.X1',1"no?;*il"' Systen,. smau a*itude-control jets

RKA "Russian Space Agency" '  Russian- languaee in i t ia ls

R l$ ( , ,Rocke tnn jspo .eCornp le* ]1 " i . ' ' r i r . " ' ' I nc . ' ' f o rspacegroup
RSA Russ ian  SPace AgencY 

-
UPS Un in te r ruPted Power  Source

VKS " lv l i l i tary t ; ; t t  Forces" '  Russian- language in i t ia ls

pairs of  l .unch pads at  Bal ,konur are designated"Left"  an-d "Right" '

such as gl , -  and glR. ln nurr io, . '  i i  i '  "Leviv s 'o""  and "PraviY Start"

so  the-v  rvou ld 'Ut  a t t igna tec l  811-  a rnd  B1P '

BaYkonur  numbcrcc l  a rce5  s i tes

GlossarY and Ternl inoloeY

The Buran a i r f ie ld . ' ' \ ' ub i leyn iy "

I
2
-)
' 1  I
J I

42
8 l
90
92
I  l0
I  12
I  l 3
130
200
250
251
254

Or ie ina l  Sputn ik rVos tok  pad '  now Soyuz

iuplot, area for Pad
i f iz"  LOX plant ia lso cal led "3-G")

Second Soyuz vehic le pad (unmanned so far)

Zen\t booster Pads
First  pair  of  Proton pads (operat ional  196-t)

TsYk lon  boos ter  Pads
p t ; r " "  Res ic ien t ia l ' l ndus t r ia l  A rea

N-l  moon 
" t ; ; ; -^p;ds'  

then. E'nergiyaiBuran pads

Ver t i ca l  dYnamics  tes t  fac i l i tY

Ghost- town t" l ,n"*giyo v i t tug"";  for  nt?ol '  rocket workers

N- I  (  now Energiya) booster assembly hal l

second pair  of-proton pads (operat ional  1976)

E""tgi l t^  stat ic test  and launch pad

Yub i leyn iy  F ie t i - t io ' * t ' t y  B ; ' ^ ;  shu t t le  land ing  f ie ld )

Buran Hungo' '  
'no'u 

modi i ied for  Proton payload'

Sovuz prot t" in 'e- '  possibly comnrercial  processing

is somet imes sPel led "Jubi lee"
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